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ABSTRACT

The objectives of this study were to estimate foreign tourism demand in Thailand, taking
into account income level, transportation costs, relative prices level and exchange rate. The data
were of panel type and secondary yearly time series nature of 10 main foreign tourist countries
including Malaysia, Japan, South Korea, People’s Republic of China, Singapore, United
Kingdom, The United State of America, Australia, Germany and Republic of China (Taiwan)
from 1981 to 2006.

The results of panel unit root tests by the method of LLC test, Breitung test, Hardri test,
IPS test, and Fisher-Type Tests using Fisher-ADF and Fisher-PP showed that the method of IPS
test and Fisher-Type Tests using Fisher-PP indicated all variables are stationary at the first
difference data or had the order of integration with an (1) . The results of panel cointegration
tests by the method of Pedroni and Kao showed that the modeling of foreign tourism demand in
Thailand had cointegration or relationship. The results of the estimation of foreign tourism
demand by the method of Group-Mean FMOLS showed that income level and exchange rate had
the same direction with tourism demand, but relative price level and transportation costs had the

opposite direction. Considered the country origin of in 2 groups, Asian countries and non Asian



countries. The results of panel cointegration tests showed that both groups of tourism demand
had cointegration. The result of Asian countries tourism demand showed that income level and
exchange rate varied with tourism demand in the same direction, but relative price level and
transportation costs had the opposite direction. For non Asian countries tourism demand showed
that income level had the same direction with tourism demand, but relative price level and had the
opposite direction.

The result of estimation of foreign tourism demand from individual country origin of by
the method of FMOLS showed that income level was in the same direction with tourism demand
of all countries, but transportation costs had the opposite direction only in the case of Singapore
tourism demand. Meanwhile relative price level had effect on tourism demand in 2 cases, the
opposite direction in the case of South Korea, Republic of China (Taiwan), People’s Republic of
China, Australia and The United State of America, and the same direction in the case of
Singapore and Japan, and exchange had the same direction only with tourism demand of Republic

of China (Taiwan).
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daaiu
S 51914210 519’1410
I | dnreudien | waewnlas | wWnreuiion | waewnlas GDP iinvieaiien

A9, ANMA ($oua) AMA Goway) | Gwum) | anna

(A1) @1u1n) 1 GDP

Gowaz)
1987 3,482,958 23.59 50,024 34.04 1,299,910 3.85
1988 | 4,230,737 21.47 78,859 57.64 1,559,800 5.06
1989 4,809,508 13.68 96,386 22.23 1,856,990 5.19
1990 | 5,298,860 10.17 110,572 14.72 2,183,550 5.06
1991 5,086,899 -4.00 100,004 -9.56 2,506,640 3.99
1992 | 5,136,443 0.97 123,135 23.13 2,830,910 435
1993 5,760,533 12.15 127,802 3.79 3,165,220 4.04
1994 | 6,166,496 7.05 145211 13.62 3,629,340 4.00
1995 6,951,566 12.73 190,765 31.37 4,186,210 4.56
1996 | 7,192,145 3.46 219,364 14.99 4,611,040 476
1997 7,221,345 0.41 220,754 0.63 4,732,610 4.66
1998 | 7,764,930 7.53 242,177 9.70 4,626,450 5.23
1999 8,580,332 10.50 253,018 448 4,637,080 5.46
2000 | 9,508,623 10.82 285272 12.75 4,922,730 5.79
2001 10,061,950 5.82 299,047 4.83 5,133,500 5.83
2002 | 10,799,067 7.33 323,484 8.17 5,450,640 5.93
2003 10,004,453 -7.36 309,269 -4.39 5,928,980 5.22
2004 | 11,650,703 16.46 384,360 2428 6,503,490 5.91
2005 11,516,936 -1.15 367,380 -4.42 7,102,960 5.17
2006 | 13,821,802 20.01 487,100 32.59 7,813,050 6.23

11: Mmaneuieraszinea lne (2546; 2550) 11ag International Monetary Fund (2007)
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9% 10 Sugunsnveuinveuiiodamna 8,730,419 63.16
sautinrie i Ananun 13,821,802 100.00

N1 : MInesneralszme Ine (2550)

A a Y o 1 A 1 ad a 9 1 A
WaNTAUTLMAAUN VDI NN UNEINNWIANAUN NN e Tullseing

v
= % [

Ineminiiga 10 suauusnludl aa. 2006 ensomienguilszmadunisuesinneuiien
1 Ao 1 I 1 A o 1 A 1 s 9 1 = A
anmaaenaneenilu 2 nqu Ae Wnneunernnnguilszmeaeide laun uvuade 4iju
a A a 4 9 [ @ 1 A 1 S 9 1
in1nd 3u deaTds uaz ldniu waziinveufiervinnguilszimauenier®e Tdun
ANI1FOINUTNT ANTFOLNTN 0OMATIAY Hazwa IV TagnuNTinvieuneINNnguilszime
= A o = A A I 9 Y] [ A 1 AA A
1918 UI1UIUGID 6,297,788 AU HITBAAITUTBYAL 72.14 YBIUNNBUNYINIFIANAY
Y 1 A A v W ~ o v ~
madweuner ludlszmaInonniiga 10 duavusnludl a.a. 2006 naziinvownsrnin
v A Ao A A I Y o [ ~ 1 A
AU sTIMARARITENTINIU 2,432631 AU HI0AAITIUTBYAY 27.86 VOIINNBUNEINNKA

A a Y ' A A v W ~ [ A
TIL@HVHQL%HJTV]’EJQLTIEJ’ﬂu‘]Ji%imﬁul‘VlfJiJ'lm/]’ﬁ;ﬂ 10 f]uﬂﬂlliﬂiuﬂ f.71. 2006 ANA1T NN 1.4



d' 1 9 o 1 ~ 1 Ad A F) 1 ~
A1TN 1.4 LL’d@Nﬂqﬂﬂi%mﬁ@]u‘ﬂN"UENHﬂ‘ﬂ’E’NmfJ’JG]1\‘]%1&511/]mu‘1/]'l\u61]13ﬂ1/lﬂ\u1/]EJ’J‘IH

Uszimet Ineuniiga 10 suauusnluil a.s. 2006

nauilszime Swiniewdion () | Jesas
ﬁﬂﬁamﬁmmﬂﬂ’cjnﬂizmmm% 6,297,788 72.14
ﬁfﬂ‘ﬂ'mLﬁmmﬂﬂ’cjuﬂﬁsmﬂuaﬂm@ﬂ 2,432631 27.86
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AnTzvveyanuanuy 11 (Nonstationary Panel Data) #435015 310351z d0yai 1daae
M3NATOUAIINIL (Stationary) YeIToYadI8ITNINATOUNILUAYHNTN (Panel Unit Root

v o d 1 v o a
Tests) MINAdoUANUANNUTIZHIAT lunpusaeanTomsnadouniualndu
Aa @ v v o o [
MN3%¥U (Panel Cointegration Tests) ttazMsszinamanuduiusvesdnilsluunusians

Wuua IndUNNTFY

223 MInageumIHagingn

U

a a v [ v o o
miﬁﬂyﬂﬂauﬂmwuw?ammauwuﬁﬁzﬂzsn’Jmmmuﬂﬂugmmmmwmua

a a o % g [ A . Y
Taduinssu Fedoyanuaiianbme 1119 (Nonstationary Panel Data) 92@091insnadol
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ANNTNYDITOYANTONTNAADUNIUAYTNGN (Panel  Unit Root Tests) 1agN13NadoU
v Y

wuagiingnlumsanyiniaiaziinsnadounuuagiingn #2035 Levin, Lin and Chu

(LLC) Test 73 Breitung Test 9% Hadri Test 13 Im, Pesaran and Shin (IPS) Test 11835 Fisher-

1 2
Type Tests 1A81% Fisher-ADF 11a¢ Fisher-PP #4%i51002180a¢ 41

NNTUNINANNS AR(1) maqsﬁﬂyjawmua

Vi =PiVua T X0, &, (2.15)
i i=1,2,...N fs  doyamadeuin
= 9
ay t=1,2,...,7T, @9  deyaoynsuna

Tag X, Ao amlsneuen (Exogenous Variables) FITIUNANTEN

t

(Fixed Effects) ¥300u1 TU0A 2 HUI8MAG AU

(Individual Trends)
1o a .
P; An Arduilszdnsves Autoregressive
A ' d‘
g, M9 MANUAMANTDY
9y ' a2 A A g =) A
Y lp,|<1 waaan p, luligingn nTodeyamuuaiinnuii
'Y ' 2 A A g 1A
At lp,|=1 waaan p, Tyingn niedoyavuua i

a 9

Tunmsnadeunuagingn Ideauufgiudmsum p, fuand1adu Feaunsa
utseaniilu 2 awudgiu Ae deauudgiunsn fmuald p, = p dmSunn i niennuiae
MAAAY1 lAun MInadouWIUAgNgNAI87F Levin, Lin and Chu (LLC) Test
3% Breitung Testua 37 Hadri Test Fuilumsnadougingmuiuusssua (Tests with
Common Unit Root Process)

FoauudAgiuiiaes swuald p, veauaazyiie i wisudaynilenadav iy
daszaony AN MInaaeUNILUAYUNINAI0ID Im, Pesaran and Shin (IPS) Test 1A%
3% Fisher-Type Tests 1a81% Fisher-ADF 11az Fisher-PP Fuilunaaevgiingnveudazniiie

NAAAVIN (Tests with Individual Unit Root Processes)

1) mimﬁaugﬁmgmmummm (Tests with Common Unit Root Process)
Hnsannndeauuagiuitivualn p, veannuulenIadavelia uNINU

UANINATOUAIBIT Levin, Lin and Chu (LLC) Test 118233 Breitung Test NAUUATIUNAN Ao
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S A 1 9 ad . = a [ A = A d! =)
UYUNIN LANTNATOUAIYIT Hadri Test HANUAFIUNAN AD ll‘JJiJEJ'L!‘VISVI PITNYDSIDYAVUDN

U

2% LLC Test 1az?s Breitung Test NTUININTUNS Augmented Dickey-Fuller

9
(ADF) faid
p,
l 1
Ayit =y, +Zﬂ[jAyitﬁ' +Xit§+‘9iz (2'16)
j=1
Tas Ay,  #®  Waiwa@ (Difference Term) V4 y,
A 9
Vi Ao Yoyawwua (Panel Data)
a Ao p-1
P; fle §117 Lag Order d1%5UNIHAAN (Difference
Terms)
X, Ao @wlineuen (Exogenous Variable)
A 1 4
& Ao AINDINARIANADY

A

ANVATIUMINATDUNWUAYUNIN AD

9 a
H,:a=0  doyawwualgingn

Y

H <0  doyawmualiligingy

U

1. 3% Levin, Lin and Chu Test
3% LLC Test (Levin; Lin and Chu, 2002) #in1saansaiiailszauiam

4
dulszand a 1nAWNY (Proxies) A1M3U Ay, tag y,

 5¥AU Lag Order NHualiimsdszunamannms 2 aums Iagiins

A 4 1 . %
0AD0Y1N Ay, Hag y, , NWIUAIINAT (Lag Term) Ay, (j=1..,p,) nazauls

g1 A A . L]
mouen X, mdulszaninlszunaldnnnmsoanesaesauns Ao (ﬂﬁj uag (ﬂ,&j

1 - A A o Y
AUMIUIN WA Ay, 910 Ay, 4agnaunsi (2.16) eimsunilaym

9
~

SaanduURUT (Autocorrelations) 1187 Weu v ldea
p.
_ I A 1A
Ay, :Ayit_Zﬂij Ayiz—j_Xit5 (2.17)

J=1
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auMsNaod WA y, , 91N

I e
yit—lzyit—l_Zﬂ[j Ayitfj_X[[é‘ (2.18)
=

MTMIAT AUNU 1IN Ay, 18Z y,  HITAIAIINAAIAAADULIATFIY

2
v A

(Standard Error) Taaail

Ay, =|Ay,ls, (2.19)

Via =| Vil 5 (2.20)

Tag s, iv AUAAIAIAADULIATYIU (Standard Error) 71 1an1nmsszanm

A1 ADF uaaza luaunsi (2.16)

9

4
mysznamaulszsans a vinlaaail

Ay, =ay, +n, (2.21)

4

I\ aa L. N Aa a Yo
ANADA £ - Statistic VOI VliJﬂTa'LLi]ﬂLLiNmJU‘IJﬂGI W’lhlﬂﬂ\ju

ty —(NT)S, o7 se(OAc),u ~

ty*= mI® _, N(0,1) (2.22)
o -~
mT*

N
Tag t,* Ao fada ¢-Statistic AU =0

A 1 A 9 A
o o manuulsisiundsznaldannanuaaiamaou

(Error Term) 77

N r A
se(@) Ao ANUAIANADULIATTIU (Standard Error) U84 o

1ag T=T-(Q_ PIN)-1 (2.23)
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Sy o BATIAIUAURDOVDIA IV AUV ULINTTIU
.. . 2 ' A
(Average Standard Deviation Ratio) B ununay
AUTIUVUIINTIUVDIATEHUITNIAAAYIN
#1523 Iasl433 Kermnel

4 Y 1 4
g ~taz o - Ao WAIUMIUTUAI (Adjustment Term) YOIANURAY
mT* mT*

(Mean) 1azauLsuUULIATg U (Standard

Deviation)

2. 7% Breitung Test
ad . . dy Y Aad A
% Breitung Test (Breitung, 2000) “lumamuuaﬁmimaauwmuaguw3;14
WUIREIAUIT LLC Test UANYOUANAINY AD WRM1LdIUV0I8ADANDY (Autoregressive

. = v A ' v A [ dyd
Portion) (uaz”lmmumawnuﬂinwuaﬂ) mgmmaaﬂ"lﬂiumsmmmLmu (Proxies) ANUAD

- p.
I A

Ayit: Ayit_ZﬂijAyit—j /Si
j=1

(2.24)
-~ i L]
YVir = yi;—l_Zﬂg/ Aynf/ /Si
J=
Tae S, B uaz s, M lAURINUIT LLC Test
AUTUANY (Proxies) aunsaen v lailu
Ay-*: (T_t) A;__Ayit+l+“'+Ayit+T
! (T-t+1) ! T—t
YVir¥=YVua—Cy (2.25)
0 No Intercept or Trend
lag ¢, =<y, With Intercept, No Trend 2.26
it yll ( )

~

Y~ ((t-1)/T1) Y With Intercept and Trend
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MIUsznumnimes o v ldnnaunsaumu

Ay, *=ay,*+v, (2.27)
Y a @ 1 = A
meladuuagiuvan waninmsdszuaa a* Imsuanuasuuudng
WNTTIU
1 Qad‘ 9 a o A
mananlsluminadouduuagIuranao

1
2

77 2 0™ [ﬁ J DIDIMCAY Y

nT:

n

(2.28)

1

ﬁ?ﬂ BnT = [BZnT :l_E BlnT

A

Tag o2 a9 anlszunaues 52

B . f® A1d0A ¢- Statistic Y04 Breitung

nT
as .
3. 1% Hadri Test
MINATOUNMUAYUNTNAI0ID Hadri Test (Hadri, 2000) JauuagIuman
A 9 [P o [ ~ A A 1 9 .
Ao Joyamwualuligingn TagtinmsnageunndruinunaoniodIuanA19 (Residual)
, 4 4 a4 ~
NNTUMIDANDY OLS (OLS Regressions) YN y, NAIN (Constant) HIDAIN (Constant) LALY

uu 1173 (Trend)

N Vi =0, +1t+E, (2.29)
Tag y, Ao Yoyawwwuadyi=12.., N uwagt=12..,T
0, Ao A1A9N (Constant Term)
4
n, A edudsz@nsues ¢ wiouul Ty (Trend)
A 1 =) A 1 9 .
g, Ao @IUANHAD HIAIUANAIA (Residual)

it

AN
Idrunundennmsnnnes &, ogluglvesmana LM (LM Statistic)

LM, = %(ZZ[Z S (¢)? /sz/ fo) (2.30)
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Tag S, (¢) Mazeauund Sums of the Residuals
t A
S.()=> ¢ 2.31)
s=1

4

> 1 d‘ ] 1 A d‘ d' ] U
Lay fO ﬂTmﬁEJGU’ENﬂ”I3‘]J3311Tf,llﬂTﬁ’JL!ﬂQLﬂﬁ@Vlﬂ’JﬁJﬂWﬂﬂ‘]JﬁufJ
_ N
fo=D ful N (2.32)
i=1

dwmsumann LM lunsaiil i Ianuuana i (Heteoskedasticity) 1eu
Y

Y o
AUMT 1AA91

LM, = %[ZL(Z& (0)* /sz/f,»oj (2.33)

audely L, Tunsalddinnumilouny (Homoskedasticity) taz 1% LM,

TunsanaNuUANA1NY (Heteoskedasticity)

'
aad

J 9 a v A . 4 @ dy
ﬂ?ﬁﬂﬁ‘ﬂi%’iﬂﬂ"ﬁ‘ﬂﬂﬁ@‘ﬂﬁiJiJ@l:ﬂ;WUﬁaﬂﬂ@ Z - Statistic AdU

Z

_INUM -¢) (Lf <) ., N() (2.34)

Tag N dAe  dwumdunaludeyanuua

9 o = A A 1 =
1/6 uag é/ = 1/45 DWUUIADINAANNENEIDY1UAYD

5 =
(n, Heuduguddmsunng i)
E = 115 waz ¢ = 11/6300 dmsunsaion

2) MINAADVYUNINVOUIAALHUIEAINAAVIN (Tests with Individual Unit Root

Processes)

MINATOUNIMUAYINGNAI8IT Im, Pesaran and Shin (IPS) Test 48235 Fisher-

I~ a 1 ] [
Type Tests 1au1d ADF-Test uaz PP-Test tilunadougingnuoiuaaziiionindauing

4
[ - 1

] o o ] 3 9 as o 1 I
PNUU P, "llE]\‘1Lma%ﬂu’)ﬂﬂ'lﬂﬂﬂﬂl’ﬂﬂﬁﬂflﬂ1ﬁ'l\1ﬂ‘Ll G?\iﬂ'li'i/]ﬂﬁ@ﬂﬂ?ﬂ?%@\?ﬂﬁ'ﬂﬂglﬂuﬂ'lii')ll

a 1 ] @ \ 9 a
Nﬁﬂ’liﬂﬂﬁﬂﬂguﬂgﬂGU?J\HW]QZ’I’TH'Jﬂﬂ'lﬂﬂﬂ"ll'ﬂ\uﬁ@gl“]ﬂﬂuwaﬂ’liVlﬂﬁE]'UW’llLuagu‘Vlel

4
[ a

AOTUMINATOUNIUAYHNFNAITD IPS Test #azIt Fisher-Type Tests 9msnadaon

a

9 1 ] % Y I o o
gUNINUVDYADUNTULINIVOILAAS T UIYNINAAUIIN LlajaiﬂlﬂuNaiﬂllﬁ’lﬂiﬂﬂ’ﬁ%ﬂﬁ@ﬂ

U U

Wiuagiungnvesnnszmer
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7% Im, Pesaran and Shin Test

25 IPS Test (Im; Pesaran and Shin, 2003) nagoy 1a ol Augmented Dickey-

E4
Fuller (ADF) Tagtgniia15andoyan1naaul19 (Cross section) t1Aaz 118 Haunsaadl

P, '
Ayit =y, +Zﬂ[jAyit—j +Xit§+giz (2'35)
j=1
AUUATIUMINATOUNIUAYUNTN AD

Hy, a, =0 dwiunn i

1 -

a,=0 dmiy i=1,2,., N,
a, <0 dwmsu i=N+1,N +2,.., N

ANNAYVDIAIADA - Statistic AIMTVU @, D
> N
tar =| Dt (pi)]/N (2.36)
i=1

Taw ¢, Isuenusaunuind tazamnsodowlnl @iy

W[g W NS EG, (n))]

W= d — N(0,1) (2.37)
I NT _ N =
\/N 1Z:Var(t +(2)
i=1

2. 7% Fisher-Type Tests Tae1% Fisher-ADF 4ag Fisher-PP

Maddala and Wu (1999) 1% Fisher’s (P;) Test Tagsauan p - value U9

AanANNAdoL (- Statistic) ANVUIVDIVOYANIARAYINLAAT 10

Tag 7,(i=12,..,N) fof1 p- value YBIMINATDUYHNGNVBITOYD

9 v
% . @ @ [ @ a
MARAYIN i ndeyanadavenue N idudulsoasgadl U(0,1)

4
—2log, 7, Hnmsuanuaaunulaunls (Chi-Squared: °) nazll Degree

of Freedom 1111 2 maaan ldmaaou Ao

P, =-2Y" log, 7, = z*2N (2.38)
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luns@ives Choi (2001) 1 p, (i=12,..,N) foaA1p- value V9INT

NAABUYHNINVBITOYANAAAYIN i 1INTOYANINAAYIINIHNA

P=-2>"In(p,) (2.39)
=1

'
aad

1 9 A
MADAN 1¥Naaol Ao

Z=307(0) @40

Tao ¢(.) imsuanuaanuuiln@unasgu N(0,1) ag

inln(L) (2.41)
—~ M- p '

1

AVUATIUMINATDUWILUAYUNIN AD
9 a
Hy:p, =1  doyawuuaiigingn

p, <1 e e
Hl:{ ; . Foyanuua lufigingn
Pi =

2.2.4 MSNATDUINLUAIADUNINTHU

ASNATOUNILUA IADUNINT U (Panel  Cointegration  Tests) NJoMINAToU

v
=1 o

v o o o o 09/’ a a o
ANUTUNUT IUUUUT 109 ﬁ?ﬁi‘ﬂﬂ"ﬁﬁﬂ}ﬂﬁluﬂﬁﬂu ZMMINAgaUNILUa IAdUNINTFU

Y ax . ax £ A = o &
AYITUDN Pedroni LAZITUDI Kao HINI1UALLIDYAAIU

1) 9% Pedroni Test

Y

Pedroni (1999, 2001, 2004) 1@U®ITMINAGOUN LA TADUMATFUNTNUFIU
19

119N INATeU IndUNINTFUVDI Engle-Grange  H935N13NATOUVDY Pedroni 92 1H 4030

MARAYNLAAZHUIBTAIAIN (Intercepts) 1aziu 1173 (Trend) LANAINY (Heterogeneous)

9
W3 UNINTUNTDADDIAIH
Vie =@+ 01+ ByXy + BoiXoiy ot BriXagig + i (2.42)
Tag i=1,2,..,N fo ﬁi’J’qu,amﬂéfmrm
A 9
t=1,2,..,T a9 U8yasyniunm

e m=1,2,...M ao édwilsanoee
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AUNAIA y, uaz x,,; , N Order of Integration = 1 30 I (1) dmSunaasniie i

4
MANUsLANT B, By, - By VOINAAAVINUADLHUIBILUANANNY TINTY
1 a o Y 1 1 % 1 ]
ATWITTNNBT ﬁﬁl WAaNIENUUDINIAAAVINLAAS VI UIY (Individual Effects) “?\Hmaz‘ﬁ‘lﬂﬂ

MARAVINERANULANA Y 81U S £ Ao HaNTENUMALUITEY (Trend Effects) Haaaz
1

] @ [ [ o Y 1 Y
NUWAAAAVINIZUANUUANANIY HTo0190vua 11 ilransznuanuu Tiy

9 a Y] (= a a [ 1 Y A 1 =
ﬂ?ﬁli@]ﬁ'hﬂ@liWHﬂﬁﬂ Ho ZhllliJTﬂE]u‘I/]Lﬂiﬂfu AIUANA N IOFAIUANUTYIAD

% A [ Y dy
(Residual) e;, ¥ 1amnmananosaunsi (2.42) viilu 7(1) naznaaenldninaumsail

€, =P, tu, (2.43)
" Pi
1o e, =pe,,+ Zl//i/Aen—j + v, (2.44)
=1

dmsudoyanindaviuaaznite Inareis lumsas waddaenadoy
AUUATIUNAN LAzl TUNATIUTON 2 LUUNUANA NN
avuagulumsnaaeunua Induiinsdu nidinauualidoyaniadauig

NnnUelanyazMilouny (Homogeneous)
H, : luiiTaduinssu (p, =1)
H, . ylaguinisu (p, = p) <1 dmsunn i

auuagiulumsnageumiua lnduNnITY nTANFUNA IR ToYANIAAATIN

U

UABEHUIBUANHULUANANNY (Heterogeneous)
H, : liiiladunnssu (p, =1)

H, . Ulpdunnssu p, <1 dmiunn i

'
aad

[ 9. a a o A £ 14 ! Y
Aradanldlumsnaaeulnduiinitu Ao N,  ¥aldvnindiuandiaoin
d' A d! Y aa 3 U d‘ 9 a [
qUNITN (2.43) ¥is0 (2.44) “D’\ifllzll@ﬂWﬁﬂ@']ﬂ\iﬁiJﬂ 7 LW@1%1Uﬂ1§Wﬂﬁ@UﬁuﬂJﬂ§1uWaﬂ
1aun (Pedroni, 1999)

AEDA Panel v- Statistic ﬁf)

N T o.-2,.2 \*
T2N¥2Z0 0y = Tst/{zsz ei’tlj (2.45)

i=1l t=1
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AR Panel P - Statistic Ao

-1
N T A2 2 N T A2 A A A
TNNZpy, =TVN (ZZLW el-,t_lJ D> Lui(eiaAei— i) (2.46)
i=1l t=1 i=1l t=1
AR Panel Dpp - Statistic Ao
) -1/2
-~ N T A2 ,2 N T A2 A A A
Ztyr =| OnNr zleli €1 ZZLni (ei-1Aei—Ai) (2.47)
i=l 1=1 i=1 t=1
AADA Panel ADF - Statistic A0
-1/2
~* - N T A2, ' N T A2, A
Ztyr = S*]ZV’T z Ly 6*1.2’,_1 ZZLlli e*, 4 Ae*,, (2.48)
i=1 1=1 i=1 1=1
AR Group p - Statistic Ao
~ N T A2 - T A A A
TN Zonra=TN2Y I eiia | Dl (eriahes— Ai) (2.49)
=1\ =1 =1

AR Group pp - Statistic o

~ N [ A2 T A2 Lp T A A A
NY2Ztyr = N’“ZZ oi Y i Z(ei,t—lA eii—Ai) (2.50)

i=1 =1 =1

mana Group ADF - Statistic Ao

“‘* N T A*Z /\*2 e T /\* /\*
N Ztyg=N23 1Y 50 eia | D emAen 2.51)

i=1\ =1 t=1

Y H
=

£ aa A Y a v A
FeardnanugunlslumsnaaeuanuagIuvan Ao

Ny, — /U\/N
v

= N(0,)) (2.52)

]
aaa

{ [ 1 9 a a %
Tag N, ; Ao jUupuimileuiuvesmananlydlunsnacoulnduinidu

1 an Y A @ [ 1 ' A
VUL ITNATDY Gl“ﬂ MUY vV N aa1lsum Monte Carlo vosnunagazaNulsUsou

TaoA1a0a Panel Statistics 3¢ 1% lumsnagevauuaguvanlunsainauuald

o 1 [ @ s g
%’eyamﬂmmwnﬂﬁu’wﬁaﬂymzmﬁauﬂu GdﬁﬂlﬂuﬂWiﬂﬂﬁ’i)U Panel Cointegration Tests
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W30 Within Dimension 1laf1aaa Group Panel Statistics 3 1% lumsnagouauuAgIuman
1 a % 1 ] [ ' @ ¢ o
Tunsainauualddoyanmadavnauaazrilelianyuzuanaeny Fuiunmsnadgou Group

Mean Panel Cointegration Tests 130 Between Dimension

[ U

MA1EDA Panel  Statistics Yrasauuagiunanuaasndlslunuusians
wna Induins Fuveannuiien1Ada v lnNUAURUS U uAS1AIEDA Group  Panel

Statistics Urasauuagiunan uaaiddiwlsluguuiraeamuualadunnsyuves

v Jdo

ﬂ?ﬂﬁﬂﬂl?ﬁ@ﬂNﬁ@ﬂ 1 1178 UANUTUNUTAY

2) 9% Kao Test

9 ax a a o Aad
Kao (1999) ldiaueizmsnaasuniuualaduinnsdu lasliisnsnaaol

Y
A Y

v ax . 1q Y9 1Y S A 1 @ Y
NUFIUAYNUITUDY Pedroni LLG]iWﬂJ@iJﬂﬁﬂ?ﬂﬁﬂﬂJ’JNiJﬂ'lﬂ\W] (Intercepts) mewﬂuuaﬂw

a3

4 v Y
mdudszandiaumnulududsiiimsonnsensasn (First-Stage Regressors) W915941910

aumsdail
Vi =0, + fx, +e, (2.53)
CAVET Vi = Via T, (2.54)
Xy =Xy TE, (2.55)

Tagi=1,2,..,N; t =1,2, ..., Tmsonnesaunsn (2.42) 33149 a; veq

Joyannaavaaazniouana 1Y B vesdoyaniadavnauaaznitemioun waz v
1w a Q‘{ QaJJ Y A 9 1
Mduilszand y; Manuaveaud Tuula g o

1M 30A00Y e, =pe, , +v, (2.56)
» ~ P

130 e, =pe, + Y W, he,  +v, (2.57)
j=1

auuAgIuranmInadon e H, : p =1(luliTaduinsdu) argnaluns

NATOUAIID Dickey-Fuller ( DF") Ao

bF - INT(p-1)+3JN
P J10.2

DF, =~1.25, +~1.875N (2.59)

(2.58)
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A /\2 /\2
» INT(p-1)+3J/Novioo

DFp (2.60)
\/3+360'v/(500v)
A /\2
X t ++6Novl(2oo
DF =—_° vi2oov) 2.61)

t 2 L2 L2 L2
ocol(2ov)+30vi(l0c0v)
ag P > 0 Mana lumsnaaoune3s Augmented Dickey-Fuller (ADF ) Ao

A A 2
{~ +~+6N ovl(2oou)
ADF = L

(2.62)

£ 2 2 NE NE
\/O'Ov/(ZO'v) +30v/(10cov)

ad

FaA1d0ANNITHINUINUNANIATTIU W30 N(0) Arnuudlsdsau fe

2 2

A A /\2 /\_2 /\2 /\2 /\2 /\_2

Ov = Ou—0us o HazmaNuulslsiuluszezen Ao oov = oou— o ous G0s

' ' u;
maNuulslsiuginues w, = (2.63)
git
/\2 A ’
' - Ou Oue 1 (L~ ~
Yz lag > = =" wiwi (2.64)
nooa? NT 3=
OucO¢

gazanNuulsdsiusnlussezenlszuaai lae

2

A A

'
A o0 o0 1 N 1 T A A A
Q= ‘ T =— —Zwi, Wi + K'(Wi) (2.65)
¢ A2 NT Z| T3
O Que O Q¢

lae k ﬁ ® Kernel Function
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2.2.5 msiszanamuudiasanuualndunnIBu

o a a % ) (% = 09.:’ dal gas
mMsdszauuydtassnualaduninssudmsumsaneluasaitez 1975

Usznumuuy Group-Mean Fully-Modified Ordinary Least-Squares (Group-Mean FMOLS)

F4 EZ2 )

AHIH9991NMTLINUIUTUFURIAY (Asymptotic  Distribution)  ¥8961)521194A1 OLS §

Se

ke

= . . . . = (] 1
WUFIUVIDINNITUINUIIGTNGN (Unit  Root  Distribution) ¥ liiluasgiu Tasa g
~ Y Y1 an .. A 9 an ] 4
Mlsznalalaeldmata ¢- Statistic 1NMTDADOIANNTN (2.66) AT OLS v luiawysal
F4
$4939% Phillips and Hansen (1990) 4tag Hansen (1992) latarue33nsdsuiaanyy FMOLS
% I o v 1 [ [
Tumsudlaflym sudunaunnanuduiussenangy, uaz g uazaianual  (Lagged
2 a 4 [ QaJJ 1 @ 1
Values)  Tugdunufansiines (Semi-Parametric) AaumMsdszuuainindayauaag

] ad = = v t;‘
N8 1Ae25 FMOLS U510a2108aal

v, =L, +ﬂ1lXt + U, (2.66)
4 t=1,2,...T
Ty y, e fwlsnidur@)
X, fo Aokl vesiaunlsannesiiilu (1) Feauudld

] v o 1 (Y
Vlllflﬂ’ﬂllﬁiJWH‘ﬁiZ‘Vi’JNG]’JLL’]JiﬂﬂﬂE]EJ
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211903 | BWIM | 1A3dY
1981 | 1,929.79 | 24,175.56 3,419.34 193.03 9,377.51 | 15,271.58 | 23,010.77 | 14,018.76 | 16,381.51 4,673.32
1982 | 1,995.56 | 24,765.74 | 3,610.97 | 207.38 | 9,581.95 | 15,558.10 | 22,349.58 | 13,453.67 | 16,303.68 | 4,755.30
1983 | 2,069.95 | 25,154.38 3,938.78 226.43 | 10,221.43 | 16,128.94 | 23,148.24 | 13,904.07 | 16,683.63 5,072.98
1984 | 2,177.02 | 25,952.91 | 421134 | 257.25 | 10,853.23 | 16,500.66 | 24,597.60 | 14,464.98 | 17,248.84 | 5,530.08
1985 | 2,098.90 | 26,924.16 | 4,439.99 | 287.77 | 10,652.19 | 17,077.13 | 25,385.98 | 14,886.28 | 17,693.74 | 5,727.36
1986 | 2,070.33 | 27,555.60 4,878.08 308.29 | 10,896.05 | 17,740.83 | 26,027.76 | 15,017.19 | 18,133.34 6,320.75
1987 | 2,129.71 | 28,644.59 | 5360.87 | 338.00 | 11,765.31 | 18,466.16 | 26,668.06 | 15,589.92 | 18437.84 | 7,052.24
1988 | 2,285.73 | 30,379.54 5,863.97 369.72 | 12,792.09 | 19,359.91 | 27,518.82 | 15,962.15 | 19,034.64 7,522.10
1989 | 2,436.19 | 31,855.78 | 6,159.44 | 378.80 | 13,603.71 | 19,711.51 | 28,225.73 | 16,302.41 | 19,542.93 | 8,048.28
1990 | 2,597.15 | 33,551.47 6,615.32 387.16 | 14,389.88 | 19,759.51 | 28,435.00 | 16,051.97 | 19,987.68 8,430.97
1991 | 2,781.05 | 34,555.86 | 7,161.69 | 417.24 | 14,938.83 | 19,433.00 | 28,010.69 | 15,873.07 | 20,316.86 | 8,975.49
1992 | 2,959.88 | 34,777.28 7,498.12 470.88 | 15,462.67 | 19,409.13 | 28,558.84 | 16,241.16 | 20,538.02 9,589.01
1993 | 3,178.43 | 34,752.13 7,869.93 530.90 | 16,944.89 | 19,797.11 | 28,943.50 | 16,676.81 | 20,241.21 | 10,153.94
1994 | 3,392.97 | 34,871.63 | 8,449.23 | 594.03 | 18,327.00 | 20,583.64 | 29,743.50 | 17,180.91 | 20,719.87 | 10,798.68
1995 | 3,644.61 | 35,454.74 9,125.46 652.08 | 19,061.18 | 21,109.25 | 30,131.26 | 17,692.97 | 21,066.09 | 11,393.98
1996 | 3,922.47 | 36,366.89 | 9,664.60 | 710.29 | 19,887.49 | 21,619.02 | 30,885.83 | 18,131.44 | 21,212.69 | 12,017.63
1997 | 4,120.99 | 36,845.87 | 10,016.93 769.02 | 20,841.60 | 22,203.91 | 31,891.26 | 18,718.56 | 21,575.20 | 12,703.28
1998 | 3,738.13 | 35,971.57 | 9,247.06 | 821.76 | 20,121.51 | 22,858.01 | 32,837.37 | 19,498.73 | 21,968.37 | 13,162.76
1999 | 3,885.35 | 35,893.92 | 10,041.67 877.39 | 21,072.64 | 23,446.46 | 33,907.91 | 20,019.15 | 22,367.71 | 13,811.46
2000 | 4,144.38 | 36,850.95 | 10,806.80 | 944.55 | 22,660.81 | 24,246.14 | 34,770.30 | 20,221.55 | 23,109.25 | 14,503.86
2001 | 4,076.07 | 36,854.02 | 11,139.86 | 1,016.54 | 21,735.20 | 24,733.05 | 34,701.30 | 20,796.68 | 23,398.28 | 14,091.96
2002 | 4,172.18 | 36,899.17 | 11,848.92 | 1,102.64 | 21,974.26 | 25,162.66 | 34,931.02 | 21,256.27 | 23,379.51 | 14,646.48
2003 | 4,316.12 | 37,395.08 | 12,156.82 | 1,206.12 | 22,098.96 | 25,755.05 | 35,478.78 | 21,851.30 | 23,319.32 | 15,059.35
2004 | 4,539.93 | 38,375.46 | 12,672.87 | 1,320.40 | 23,533.48 | 26,517.70 | 36,433.43 | 22,302.09 | 23,491.59 | 15,882.80
2005 | 4,688.29 | 39,068.18 | 13,146.65 | 1,449.37 | 24,622.35 | 26,953.67 | 37,205.72 | 22,667.29 | 23,747.11 | 16,424.38
2006 | 4,855.94 | 39,917.04 | 13,744.84 | 1,595.43 | 25,738.24 | 27,621.66 | 37,928.03 | 23,163.24 | 24,458.81 | 17,086.62

111: United States Department of Agriculture (2007)
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i 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993
919 | 1.60 | 1.36 | 1.21 | 1.15 | 1.04 | 040 | 0.52 | 0.47 | 0.55 | 0.76 | 0.67 | 0.59 | 0.55

7 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
311 | 0.50 | 0.51 | 0.64 | 058 | 041 | 052 |08 |0.74 |0.70 | 085 | 1.20 | 1.70 | 1.94

131: United States Energy Information Administration (2007)
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a 9 g‘ o dy a d‘ [ 9 o @ 4' a
‘]Jiiﬂﬂ!ﬂﬁnlclfunlulsb'@L‘Wﬁ\ﬂﬂﬂmaﬂﬂ@@Iﬂﬂﬁﬁﬁ?Wiﬂmﬁ’ﬂﬂﬂu Air Bus 380

91101 3 a9 A9 100 N laluAT AOAY

A5N 4 1 5883‘1/]1\‘1i$1’i”jﬁlﬁﬂﬁﬂﬁ’N‘lI’E)\?“IJiSL‘I/IﬁSgI)M‘ﬂN ﬁﬂ!ﬁﬂﬁﬂﬁ’)ﬂﬂlﬂﬁﬂiZLﬂﬁUlﬂﬂ

(NTAUNWe)
(Mae: N lawas)

szma WUALTY ity N1 M RLASTH
(dfoara) | (Madules) (Tafed) (Tesa) @nia) GRLBIE)

FLYTNN 1,081.09 4,613.50 3,749.05 3,298.90 1,416.15

szmd | answe1anIng | ansgemsm POAATIAY 100Nl 1AnTu
(11/9911829) (aDUADN) (10F9A1) (GIRIGEER) (uesau) ()

TLYTNN 9,585.24 14,242.15 7,391.04 8,637.63 2,552.78

17 Indian Industry Directory of Indian Suppliers (2008)
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1 J @
(MUI8: ADDDTANIT)

Uszing

1l . | L. o oL | sy | awd o0
ILIE fu | v W | dealils

B

= Y o
wosui | ldniu

21

211N T WTM CHGL

1981 27.42 117.00 95.08 83.66 3591 243.09 361.19 187.44 | 219.05 64.74

1982 23.30 99.45 80.82 71.11 30.53 206.62 307.01 159.32 | 186.20 55.03

1983 20.73 88.48 71.90 63.27 27.16 183.83 273.15 141.75 | 165.66 48.96

1984 19.71 84.09 68.34 60.13 25.81 174.72 259.60 134.72 | 157.44 46.53

1985 17.82 76.05 61.80 54.38 23.34 158.01 234.77 121.84 | 142.38 42.08

1986 6.85 29.25 23.77 20.92 8.98 60.77 90.30 46.86 54.76 16.18
1987 8.91 38.03 30.90 27.19 11.67 79.00 117.39 60.92 71.19 21.04
1988 8.05 3437 27.93 24.58 10.55 71.41 106.10 55.06 64.35 19.02
1989 9.42 40.22 32.68 28.76 12.35 83.56 124.16 64.43 75.30 22.25

1990 13.02 55.58 45.16 39.74 17.06 115.47 171.56 89.03 104.05 30.75

1991 11.48 48.99 39.81 35.03 15.04 101.79 151.25 78.49 91.73 27.11

1992 10.11 43.14 35.06 30.85 13.24 89.64 133.19 69.12 80.78 23.87
1993 9.42 40.22 32.68 28.76 12.35 83.56 124.16 64.43 75.30 22.25
1994 8.57 36.56 29.71 26.14 11.22 75.96 112.87 58.57 68.45 20.23
1995 8.74 37.29 30.31 26.67 11.45 77.48 115.13 59.75 69.82 20.64
1996 10.97 46.80 38.03 33.46 14.37 97.23 144.47 74.98 87.62 25.90
1997 9.94 42.41 34.47 30.33 13.02 88.12 130.93 67.95 79.41 23.47
1998 7.03 29.98 24.36 21.44 9.20 62.29 92.55 48.03 56.13 16.59
1999 8.91 38.03 30.90 27.19 11.67 79.00 117.39 60.92 71.19 21.04

2000 15.25 65.08 52.89 46.54 19.98 135.22 200.91 104.26 | 121.85 36.01

2001 12.68 54.11 43.97 38.69 16.61 112.43 167.05 86.69 101.31 29.94

2002 11.99 51.19 41.60 36.60 15.71 106.35 158.02 82.00 95.84 28.32

2003 14.57 62.16 50.51 44.45 19.08 129.14 191.88 99.58 116.37 34.39

2004 20.56 87.75 71.31 62.75 26.94 182.31 270.89 140.58 | 164.29 48.55

2005 29.13 124.31 101.02 88.89 38.16 258.28 383.76 199.15 | 232.74 68.79

2006 33.24 141.86 115.28 | 101.44 43.55 294.74 437.94 | 227.27 | 265.60 78.50

NV IANIAUIN
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sz
1 ; a3y | anig | oow
Vg | vwede | @ilu | nwd | 9w | el 3 N L | woswil | dniu
21193 | owiM | 1Aside

1981 | 47.10 | 5642 | 78.87 | 4028 | 2447 | 72.96 4393 | 5279 | 4041 | 66.14 | 65.55
1982 | 49.58 59.70 81.02 43.17 25.03 75.82 47.70 56.04 44.92 69.62 67.46
1983 | 5142 | 6191 | 8255 | 44.65 | 2559 | 76.73 4989 | 57.84 | 4946 | 7193 | 6839
1984 | 51.87 | 6432 | 8442 | 4566 | 2635 | 78.72 5238 | 60.34 | 5141 | 73.63 | 6836
1985 | 53.13 64.55 86.13 46.79 29.82 79.10 55.55 62.49 54.88 75.25 68.24
1986 | 54.11 | 6502 | 86.68 | 48.09 | 3221 | 78.00 5744 | 63.65 | 5986 | 7505 | 6871
1987 | 55.46 65.21 86.79 49.55 34.53 78.41 59.84 65.97 64.95 75.28 69.06
1988 | 57.57 | 66.88 | 87.35 | 53.09 | 41.00 | 79.61 6278 | 6870 | 69.64 | 76.17 | 69.93
1989 | 60.66 68.76 89.35 56.12 48.52 81.47 67.67 72.01 74.91 78.40 73.02
1990 | 6427 | 70.56 | 92.09 | 60.93 | 50.00 | 84.29 7408 | 7590 | 80.35 | 8052 | 77.43
1991 | 67.95 73.63 95.09 66.60 51.77 87.18 78.43 79.09 82.94 81.90 80.17
1992 | 70.71 77.15 96.72 70.80 55.06 89.15 81.35 81.48 83.76 86.06 83.89
1993 | 73.10 | 79.87 | 97.95 | 74.16 | 63.09 | 91.19 82.61 83.91 | 8528 | 89.88 | 86.35
1994 | 76.81 82.85 98.63 78.80 78.38 94.02 84.68 86.06 86.90 92.34 89.88
1995 | 81.27 | 8571 | 9851 | 82.33 | 91.62 | 95.64 87.56 | 88.50 | 90.93 | 9393 | 93.20
1996 | 86.01 88.70 98.64 86.39 99.25 96.96 89.68 91.11 93.30 95.29 96.07
1997 | 90.83 | 91.06 | 10038 | 90.22 | 102.03 | 98.91 92.51 | 9321 | 93.54 | 97.08 | 96.93
1998 | 98.16 95.86 101.05 | 97.00 | 101.17 98.64 95.68 94.66 94.33 97.99 98.60
1999 | 9846 | 9849 | 100.72 | 97.79 | 99.75 | 98.66 99.22 | 9675 | 9572 | 9855 | 98.73
2000 | 100.00 | 100.00 | 100.00 | 100.00 [ 100.00 100.00 100.00 100.00 100.00 100.00 100.00
2001 | 101.64 | 101.42 99.24 | 104.10 | 100.46 101.00 101.24 102.85 104.38 101.98 99.98
2002 | 102.27 | 10325 | 9835 | 106.90 | 99.69 | 100.60 | 102.51 | 10447 | 107.52 | 10338 | 99.78
2003 | 104.11 104.34 98.11 110.70 | 100.85 101.11 103.90 106.85 110.49 104.38 99.50
2004 | 106.99 | 105.86 | 98.10 | 114.70 | 10487 | 10279 | 10530 | 109.70 | 113.08 | 10620 | 101.10
2005 | 111.85 108.99 97.83 | 117.83 | 106.78 103.27 107.46 113.41 116.10 108.41 103.43
2006 | 117.04 | 11292 | 9834 | 12099 | 108.67 | 10427 | 109.97 | 117.07 | 12021 | 11024 | 105.44

117: United States Department of Agriculture (2007)
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1981 9.47 9.90 0.03 12.80 10.30 44.04 21.80 25.06 9.71 0.59
1982 | 9.85 927 | 003 | 1217 | 10.74 40.23 22.98 23.40 9.48 0.59
1983 9.90 9.69 0.03 11.63 10.87 34.85 22.98 20.75 9.02 0.57
1984 | 1007 | 996 | 003 | 1023 [ 11.07 31.49 23.61 20.76 8.31 0.60
1985 | 1093 | 1145 | 003 | 926 | 1233 35.08 27.13 19.04 9.28 0.68
1986 10.19 15.70 0.03 7.64 12.07 38.55 26.27 17.64 12.15 0.69
1987 | 1021 | 17.85 | 003 | 690 | 1221 42.12 25.71 18.02 | 1432 0.81
1988 9.66 19.77 0.03 6.78 12.56 45.00 25.27 19.82 14.42 0.88
1989 | 949 | 1866 | 004 | 682 | 13.17 42.11 25.68 2035 | 13.68 0.97
1990 9.46 17.70 0.04 5.35 14.09 45.55 25.57 19.97 15.84 0.95
1991 927 | 1896 | 003 | 481 | 1476 45.09 25.49 19.86 | 15.42 0.95
1992 9.96 20.33 0.03 4.64 15.57 42.94 25.39 18.26 16.24 1.01
1993 9.83 22.80 0.03 4.43 15.66 37.99 25.29 17.20 15.31 0.97
1994 | 958 | 2460 | 003 | 289 | 1646 38.47 25.12 1838 | 15.48 0.96
1995 9.93 26.61 0.03 2.94 17.56 39.29 24.89 18.46 17.39 0.95
1996 | 1007 | 2326 | 003 | 3.00 | 17.96 39.54 25.32 19.83 | 16.83 0.93
1997 11.06 25.82 0.03 3.75 20.94 51.37 31.32 23.07 18.00 1.08
1998 | 10.50 | 31.64 | 003 | 498 | 24.66 68.37 4131 26.04 | 2345 1.24
1999 9.83 33.36 0.03 4.55 22.30 61.15 37.79 24.40 20.61 1.17
2000 | 1052 | 3721 | 004 | 471 | 2326 60.69 40.11 2328 | 1891 1.29
2001 11.65 36.59 0.03 5.23 24.80 64.00 44.43 22.99 39.79 1.32
2002 11.29 3433 0.03 5.19 23.99 64.51 42.96 23.36 40.57 1.25
2003 | 1091 | 3580 | 003 | 501 | 2381 67.77 41.48 27.00 | 46.89 121
2004 10.59 37.19 0.04 4.86 23.79 73.67 40.22 29.60 49.99 1.21
2005 | 1062 | 3657 | 004 | 490 | 24.16 73.13 40.22 30.63 | 50.02 1.25
2006 10.34 32.58 0.04 4.75 23.84 69.74 37.88 28.53 47.55 1.17

11 sumsuratszme lne (2007) 1ag International Monetary Fund (2007)
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