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thuy) $Sadauman) : BANPU , w54 1199101l Tasi@en $idauam) : BCP, USH wan
Y
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EXCH, = a,+ o, SP +e, (4.1)
SP, = a,+ 0oty EXCH, + g, (4.2)
v o H a 4 @
Tae  EXCH, A9 natural logarithm ¥p99ATWaNdsuRuasaaITansg
o v Jd o
SP, A9 natural logarithm V9451 TNANNININQUNAIIU
e.g, A9 AIAnuAAIAADY
1 a J
&y, 0, 0,0, A0 AWISINADS

4.1 WamMinaaa Unit Root

. 9 y v 9 { o YA o A [
Tumsnagon Unit root vesveyaiensageudoyanvziinnldiianvaziimiel

= =S

iienanidssdeyaiiiaunas (mean) waza1mmstlsau (variances) i Winsiiluusazaranan
fuanaaiu Taeiimsnaaoudio3s Augmented Dickey-Fuller test (ADF) 13u@Un15nadow
%’ayaﬁ order of integration MY 0 130 1(0) Ao ‘ﬁi 2@ Level with trend and intercept, Level
with intercept 1182 Level without trend and intercept MUAINY UAWIMslSsuHsuaIada
ADF fUA1INgA MacKinnon & szaudedn 0.01 vewuuusiaes sieada ADF e

9 v
¥1NNI1A1 MacKinnon Critical 1@ 9o yaoynsunaniulanyme i
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(Non-stationary) #aufluTasmsii differencing d1dusen Taunhideyasunsunaniufie
Snaizile (Stationary) naziieutasdaulsIfedlugvesaonn3iiy (Logarithm) udaninn
NAADUAI35 Augmented Dickey-Fuller test (ADF) #aWanmsnaaoy Unit Root ldwa
dade i

! [ { a 1 4
ﬂ"li"l\i‘ﬁ 4.1 HanN13NAT DU Unit Root ﬂlﬂﬂ%@yﬁﬂﬁ‘i%mﬂlﬂaﬂuﬁf}ﬁl\iuUWﬂﬁﬁ)ﬂ@ﬁﬁﬁﬁiﬂ.

With Trend and Intercept With Intercept Without Trend

and Intercept

I(d) | Lag ADF 1% Prob. ADF 1% Prob. ADF 1%

Statistic | Critical | Trend | Statistic | Critical | Constant | Statistic | Critical

Value Value Value

1(0) 0 -3.036 -4.029 0.511 -3.227 -3.480 0.001 -1.602 -2.582
(0.853) (0.861) (0.875)

1 -2.423 -4.030 0.121 -1.865 -3.481 0.066 -0.505 -2.582
(2.191) (2.165) (2.185)

2 -2.041 -4.030 0.097 -1.333 -3.481 0.188 -0.450 -2.583
(2.022) (2.025) (2.040)

I(1) 0 -8.715*% | -4.030 0.785 | -8.827* | -3.481 0.645 -8.871% | -2.582
(2.191) (2.185) (2.190)

1 -8.729* | -4.030 0.521 | -8.810* | -3.482 0.676 -8.861* | -2.583
(2.043) (2.040) (2.039)

2 -8.148* | -4.031 0.581 | -8.177* | -3.482 0.521 -8.182* | -2.583

(2.078) (2.079) (2.074)

AN : INMTAIUIN

1
@

v o o < . ..
WueIme) - * naneds Ideddnd 0.01 tazdaylurauay () Ao Durbin-Watson Statistic

1INMINAFEUYINgNUBIToYadas ManlasuanaluuImAoaaalsd5e. f Order

of Integration AU 0 W30 1(0) Ai® NT¥AV Level with Trend and Intercept, Level with intercept

o w v

118% Level without trend and intercept 9 3¥AUNsd AT 0.01 WUIIA1 ADF UAIIANIAINGA
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F4 [
Mackinnon & 5¥AUNedIRY 0.01 NI TR TUTWONSVAUNATIUNANNI FoyaoUNTUNIM

g Ll q

o w

S W IQ' . L:' U 7
Hanyag Tyt (non-stationary) 1 1(0) & s¥AVUIAIAY 0.01

v v 9 v
ﬁmw%gammﬁauﬁ order of integration ﬁqﬁu AoN order of integration 10U 1

N30 1(1) Ao ﬁszﬁuwamﬁuﬁuﬁ 1 (First difference with trend and intercept, First difference
with intercept 448 First difference without trend and intercept) ™ izﬁﬂﬁﬂﬁ’iﬁig 0.01 WU
ADF 1ia11ieen11A13nga MacKinnon uam*jw%yjaﬁﬁ’ﬂymzﬁq (Stationary) #i order of
integration @AY 1 150 I(1) Ao ﬁs:ﬁu First difference with trend and intercept, First
difference with intercept 1112 First difference without trend and intercept @ 290781 0, 1 LAy 2
ﬁszﬁuﬁﬂﬁﬁm 0.01

WaTaa Probability U843 Time Trend ‘ﬁizﬁﬂ First Difference with Trend and
Intercept Az Probability Y99 Constant “ﬁizﬁqﬁj First Difference with Intercept A1
0,1 1ag 2 WA Probability 1nnAANgA o szAudedIAny 0.01 udasidoya b
3 Time Trend 1182 Constant

ieasnaeudameaanduiiug (Autocorrelation) WM Durbin-Watson Statistic
‘ﬁ ¢@U First Difference without Trend and Intercept ¥29a1 0,1 u0g 2 @gi‘i%‘ﬁ’jN 1.726
B9 2.274 uaasnioya liifymsaanduius (Autocorrelation)
drar Foyasasmandeuanaiuuimdensaaisase. Tenymsila (Stationary) fi
Order of Integration AU 1 M58 I(1) ‘ﬁ’i 2@U First Difference without Trend and Intercept

A ¥9781 0
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Y [ [ ) a
ﬂ1§1\1ﬁ 4.2 NaN1INAdeU Unit Root T@Q%ﬂgﬁi'lﬂ'lﬂaﬂﬂi‘v‘lﬂ ‘]Jiﬁ].ﬂ@]‘]/l.ﬁ'li'ﬁlllﬁgﬁmﬁ

UIas1@e% : PTTEP

With Trend and Intercept With Intercept Without Trend
and Intercept
I(d) | Lag ADF 1% Prob. ADF 1% Prob. ADF 1%
Statistic | Critical | Trend | Statistic | Critical | Constant | Statistic | Critical
Value Value Value
1(0) 0 -2.198 -4.029 0.600 -2.141 -3.480 0.0412 -0.890 -2.582
(2.041) (2.046) (2.115)
1 -2.313 -4.030 0.819 -2.340 -3.481 0.026 -1.138 -2.582
(1.989) (1.990) (1.979)
2 -2.313 -4.030 0.778 -2.322 -3.481 0.027 -1.059 -2.583
(1.995) (1.995) (1.994)
I(1) 0 |-12.37* -4.030 0.715 | -12.36* | -3.481 0.359 -12.34% | -2.582
(1.980) (1.978) (1.975)
1 -8.040* | -4.030 0.778 | -8.065* | -3.481 0.399 -8.030* | -2.583
(1.994) (1.995) (1.996)
2 -6.425% | -4.031 0.945 | -6.461* | -3.482 0.475 -6.434* | -2.583
(2.000) (2.00) (2.001)

AU : 1INMIAIUIN

1
o v A

o o 3 . . .
WeIme) - * naeds IiedAnh 0.01 nazduavluaudy () Ao Durbin-Watson Statistic

a v (-4 o a A
ﬁnﬂﬂ”li‘ﬂﬂﬁﬂllQLWIgﬂﬂ]@ﬂ‘i’ljﬂﬂvﬁi”lﬂ"lﬁaﬂVliWEJUiJi].‘]J@WI.ﬁ"ITJﬁ]LLﬁSNﬁﬁﬂi@]ilaﬂu :

PTTEP 9 Order of Integration 191 0 150 1(0) A0 N32M1 Level with Trend and Intercept,

Level with intercept 18e Level without trend and intercept ® § LAY

9
UAWINNIAINGA Mackinnon 8 3AVNBAIAY 0.01 INII1ZRLIIU

9 @

=

1A% 0.01 W7

PYDUT

A 9 S o A . A g ¥ o
NN mayjaauﬂmnmuaﬂymﬂum (non-stationary) 1 I(0) & szAUUIAIAN 0.01

191 ADF

VANUAFIUNAD

o ¥ { . . & { . . Y
uWﬂJE)lquﬁiJWlﬂﬁ’fJ“Uﬁ order of integration ﬁqﬁu AoN order of integration (M1NY 1

139 I(1) A0 NITAVNAANDUAUN 1 (First difference with trend and intercept, First difference

with intercept t4a First difference without trend and intercept) 8 SzAUNed 15‘(;13 0.01 WU
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ADF #im1lesn11A13ngA MacKinnon H@AdUeayalanyaeile (Stationary) N order of

U

integration MR 1 W30 I(1) Ao ﬁizﬁﬂ First difference with trend and intercept, First
difference with intercept 4L81¢ First difference without trend and intercept ™ ¥2919a1 0, 1 uag 2
ﬁizﬁuﬁaﬁwﬁm 0.01

IRRFLIRER Probability U®3 Time Trend ﬁszﬁu First Difference with Trend and
Intercept Az Probability U84 Constant ﬁizﬁﬂ First Difference with Intercept @ BN

0.1 uag 2 WUIA Probability M1ANIIANINgA o szAUNedIAYy 0.01 udasndoya b

1 Time Trend 1182 Constant

)}

Dy

O 2.274 11aAND

4 o [ v o d o
Lﬁamai}aauﬂmma@awmwuﬁ (Autocorrelation) WU21A1 Durbin-Watson Statistic

k4
v o

ANUU U

9y

9y A @ v o d .
Wanva"luui’]mmmammwm (Autocorrelation)

N32AY First Difference without Trend and Intercept ¥29901 0, 1 gz 2 ﬂéigﬂ’jN 1.726

[ o J [ a A Y A
ayasMranninguua.lan.drsrauaznanil Tasien : PTTEP Hanbziia

(Stationary) 1 Order of Integration Y 1 %50 I(1) N5¢AY First Difference without Trend

and Intercept 9981 0

M19199 4.3 KANINATOV Unit Root Ya¥0yasmmannswg uua.thul) : BANPU

Without Trend
With Trend and Intercept With Intercept
and Intercept
I(d) | Lag 1% 1% 1%
ADF Prob. ADF Prob. ADF
Critical Critical Critical
Statistic Trend | Statistic Constant | Statistic
Value Value Value
-3.524 -4.029 | 0.0002 -1.034 -3.480 0.302 -0.193 -2.582
0
(2.112) (2.029) (2.046)
-4.263* | -4.030 | 0.000 -1.106 -3.481 0.288 -0.308 -2.582
1(0) 1
(2.028) (1.970) (1.969)
-4.385% | -4.030 | 0.000 -1.136 -3.481 0.269 -0.243 -2.583
2
(2.030) (2.020) (2.023)
fi : ;nms
wnewe < * maneda ihisdiai 0.01 uazduavluaudy () fie Durbin-Watson Statistic
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MAMINATOUYINTNUDY Toyasimmannind uus.thuy : BANPU fi Order of
Integration (M1NU 0 %30 10) Ao ﬁizﬁu Level with Trend and Intercept, Level with
Intercept 48 Level without Trend and Intercept W‘].Iﬁ“ﬁi 2@U Level with Intercept LA § LAY
Level without Trend and intercept @ 3290281 0, 1 tag 2 @A ADF UA11ANIAINGA
MacKinnon @ szfutisdfay 0.01 uanshdoyafidnume 1iils (Non-Stationary) dfisey
Level with Trend and intercept @ %239081 1 1@z 2 A1  ADF la1ieoniia1inga
MacKinnon @ sefutisd iy 0.01 naavihideyaiidnuasils (Stationary)

IEREGIRER Probability U®3 Time Trend ﬁﬁgﬁu Level with Trend and Intercept @
$2400741 1 uag 2 WUl Probability HesniA13NgA o szdvieddy 0.01 waaed
Glglj’fJiJ“md\I Time Trend

ieasndevilymsaanduius (Autocorrelation) WUA1A1 Durbin-Watson Statistic

N15201  Level with Trend and Tntercept 8 ¥391981 1 1Az 2 03z 1.726 D9 2.274

1 (= Y] v o J .
mem"lmﬂmumamwauwuﬁ (Autocorrelation)

v '
v o Y =

@ [ -4 [ A
Aaiu YoyasInmanning une. Tl : BANPU  Tianbmzily (Stationary) 71 Order

of Integration MR 0 ¥3® 1(0) N5¥AV Level with Trend and Intercept ™ ¥R 1
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! . 9y Y v J A
ﬂ1§1\1ﬁ 4.4 HAaN1TNATDU Unit Root VONVOYATIAINANNTNEY L]JiJi].U’l\jgl]']ﬂ‘]JjﬁilaﬂN : BCP

With Trend and Intercept With Intercept Without Trend

and Intercept

I(d) | Lag ADF 1% Prob. ADF 1% Prob. ADF 1%

Statistic | Critical | Trend | Statistic | Critical | Constant | Statistic | Critical

Value Value Value

1(0) 0 -2.236 -4.029 0.339 -2.021 -3.480 0.051 -0.486 -2.582
(1.854) (1.868) (1.922)

1 -2.452 -4.030 0.218 -2.115 -3.481 0.043 -0.575 -2.582
(1.989) (1.993) (1.990)

2 -2.392 -4.030 0.195 -2.006 -3.481 0.056 -0.597 -2.583
(1.989) (1.982) (1.981)

I(1) 0 -10.92*% | -4.030 0.930 | -10.97* | -3.481 0.884 -11.013* | -2.582
(1.990) (1.990) (1.990)

1 -8.279*% | -4.030 0.897 | -8.318* | -3.481 0.844 -8.348% | -2.583
(1.982) (1.981) (1.981)

2 -6.318* | -4.031 0.969 | -6.344* | -3.482 0.886 -6.367* | -2.583

(1.978) (1.978) (1.978)

AU : 9INMIAIUIN

1
0 v A

0 Y 3 ¢ ..
WeIme) - * nueds SiedAnh 0.01 wazdnauluiuay () A Durbin-Watson Statistic

a Y [ a {
nnMsnageugingnvesdoyasimmannsng vue.uwnntlasiden : BCP @
Order of Integration MY 0 1150 1(0) Ao N5¢AV Level with Trend and Intercept, Level with

o o U

intercept Q¥ Level without trend and intercept ® i:ﬁuﬁammy 0.01 WuA1 ADF Ufn
Y 1
WINNATINGA Mackinnon 8 5zAUNEd 1R 0.01 INT1ZRLIUUIWOUTUTUUATIUNANNN
Yoyaoynsunaliany s 1119 (non-stationary) 7 1(0) & sz ey 0.01
o ¥ A A dgl A A Y
WIUBYANINATDUN order of integration NGIVU ADN order of integration ININY 1
139 I(1) A0 NITAVNAANDUAUN 1 (First difference with trend and intercept, First difference
with intercept t1ag First difference without trend and intercept) ¥ 3¥AUNsTIAY 0.01 WU

" 9 1 1T Aa a . "9 [ Q' . {
ADF {if1f98n11A1IngA MacKinnon HdadMdoyalianymety (Stationary) 91 order of

k1)
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integration MR 1 W30 I(1) Ao ﬁizﬁﬂ First difference with trend and intercept, First
difference with intercept 4L81¢ First difference without trend and intercept ™ ¥291981 0, 1 uag 2
ﬁizﬁuﬁﬂﬁﬁﬂg 0.01

WaTAN Probability U®3 Time Trend ‘ﬁizﬁﬂ First Difference with Trend and
Intercept agm Probability U84 Constant ‘ﬁizﬁlﬂ First Difference with Intercept @ I
0,1 18z 2 WuNA Probability ¥ NNAINGA & szauiediny 0.01 udasnvoyaly
3 Time Trend 1182 Constant

easndevilymsaanduius  (Autocorrelation) W11 Durbin-Watson Statistic

N32AY First Difference without Trend and Intercept M ¥1a1 0, 1 uay 2 aguiizwﬂw 1.726

)}

D

] [V v o J
o3 2.274 uamm%’aya"luﬁﬂmuwmﬂawﬁuwu‘ﬁ (Autocorrelation)
@ 09: 9 @ [4 = = A v A . A
ANTY TayaTIMUANNTNEG VN9.1199101 Tniden : BCP Nanymziia (Stationary) 9
Order of Integration N 1 130 1(1) 52A1 First Difference without Trend and Intercept

A %¥791721 0
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! v [ -4 a
Gﬂ‘ﬂx‘l‘ﬁ 4.5 NaN1TNATD1Y Unit Root mﬂﬂ%ﬁ]yjﬁiTﬂTﬂaﬂﬂiWﬂ um.waﬁ"l%l% : EGCO

With Trend and Intercept With Intercept Without Trend
and Intercept
I(d) | Lag ADF 1% Prob. ADF 1% Prob. ADF 1%
Statistic | Critical | Trend | Statistic | Critical | Constant | Statistic | Critical
Value Value Value
1(0) 0 -2.823 -4.029 0.009 -1.378 -3.480 0.177 -0.368 -2.582
(1.953) (1.933) (1.953)
1 -2.757 -4.030 0.011 -1.323 -3.481 0.196 -0.307 -2.582
(1.955) (1.938) (1.940)
2 -2.480 -4.030 0.022 -1.172 -3.481 0.248 -0.200 -2.583
(1.943) (1.935) (1.935)
I(1) 0 -11.10* | -4.030 0.373 | -11.08* | -3.481 0.861 -11.126% | -2.582
(1.945) (1.941) (1.941)
1 -8.371* | -4.030 0.455 | -8.353* | -3.481 0.934 -8.392% | -2.583
(1.937) (1.936) (1.936)
2 -5.904* | -4.031 0.721 | -5917* | -3.482 0.902 -5.954*% | -2.583
(1.946) (1.946) (1.945)

AU : 9INMIAIUIN

v o w { o < ? ..
WeIme) - * nueds SiedAnh 0.01 wazdnauluiuay () A Durbin-Watson Statistic

a [ [-4 a A
VINMINATOUYUNTNVDITOYATIMNHANNTNG UNa.Waa lWH1 : EGCO 1 Order of

N 1w =) A
Integration (M10U 0 Y30 I(0) AD

5201 Level with Trend and Intercept, Level with intercept

1Az Level without trend and intercept & 3AUNedIADY 0.01 WUT1A1 ADF HAINA1AINGA

9 v
Mackinnon & 52AUWedIRY 0.01 NI 1ZRTUUIWOUTVANNATIUNANNAN

S W IQ' 4 t:' U 7
Hanwae lutie (non-stationary) N1 1(0) 4 3¥AVUEY

[

=1

QU

ARy 0.01

U q

UBYADUNIULIA

] v 4 [
ﬁ?%’ﬂ‘gﬁMﬂﬂﬁﬂﬂﬁ order of integration Ngalu AN order of integration 90U 1

N30 1(1) AD NITAVHAANDUAUN 1 (First difference with trend and intercept, First difference

with intercept 48¢ First difference without trend and intercept) ¥ 3¢ ﬁﬂﬁ&lﬁ’”lﬁig 0.01 WL

ADF finnfooni1A1angd MacKinnon HaadUoyalianyaeiiy (Stationary) 1 order of

G




48

integration MR 1 W30 I(1) Ao ﬁizﬁﬂ First difference with trend and intercept, First
difference with intercept 4L81¢ First difference without trend and intercept ™ ¥291981 0, 1 uag 2
ﬁizﬁuﬁﬂﬁﬁﬂg 0.01

WaTAN Probability U®3 Time Trend ‘ﬁizﬁﬂ First Difference with Trend and
Intercept agm Probability U84 Constant ‘ﬁizﬁlﬂ First Difference with Intercept @ I
0,1 18z 2 WuNA Probability ¥ NNAINGA & szauiediny 0.01 udasnvoyaly
3 Time Trend 1182 Constant

easndevilymsaanduius  (Autocorrelation) W11 Durbin-Watson Statistic

N32AY First Difference without Trend and Intercept M ¥1a1 0, 1 uay 2 aguiizwﬂw 1.726

)}

D

Y 5 @ v v d .
o3 2.274 Ll,fc‘fﬂﬂ’JWi’JﬂJvalliJiJﬂﬂlquﬂﬁﬂﬁiqu‘ﬁ (Autocorrelation)

Y

> Y @ 4 a A o A . A
aaiy deyasimuanning vue.wdalilih : EGCO Tidnymzila (Stationary) 7l Order

of Integrationlﬁ1ﬁﬂl N30 I(1) 52 AVFirst Difference without Trend and Intercept 1291381 0



49

{ o o & o o )y
ﬂ1§1\1ﬁ 4.6 AAN1INATOU Unit Root ﬂlﬁ]ﬂ%@yjﬁi’]ﬂ’lﬁaﬂﬂiWﬂ VU IANTTUAS N UINTINYING

Y
WINANLIUDDN : EASTW

With Trend and Intercept With Intercept Without Trend

and Intercept

I(d) | Lag ADF 1% Prob. ADF 1% Prob. ADF 1%

Statistic | Critical | Trend | Statistic | Critical | Constant | Statistic | Critical

Value Value Value

1(0) 0 -1.940 -4.029 0.078 -0.869 -3.480 0.681 -1.472 -2.582
(1.918) (1.954) (1.965)

1 -1.984 -4.030 0.071 -0.887 -3.481 0.655 -1.435 -2.582
(2.003) (2.000) (1.998)

2 -2.089 -4.030 0.056 -0.919 -3.481 0.610 -1.356 -2.583
(1.999) (1.996) (1.995)

I(1) 0 -11.14* | -4.030 0.690 | -11.17* | -3.481 0.229 -11.085% | -2.582
(1.997) (1.997) (2.000)

1 -7.606* | -4.030 0.633 | -7.618* | -3.481 0.266 -7.529* | -2.583
(1.994) (1.995) (1.996)

2 -6.396* | -4.031 0.575 | -6.390* | -3.482 0.292 -6.300*% | -2.583

(2.002) (2.001) (2.001)

AU : 1INMIAIUIN

1
o v A

0 o 3 . ..
Weme) - * naeds IiedAayh 0.01 wazd@rauluaudy () A Durbin-Watson Statistic

9
a [ [4 1Y @ o o
%'lﬂﬂ"l'i‘ﬂﬂﬁ’ﬂUQHWE%%@Q%ﬂHﬁiTﬂTﬁﬁﬂ%iW‘(’J‘]JiJ%.fl]ﬂﬂ?illﬁ%WﬁlHWﬂﬁWﬂTﬂiuWﬂTﬂ

Az IUDDN : EASTW 1 Order of Integration 11 0 U3 1(0) Ao N2 Level with Trend and

Intercept, Level with intercept U9e Level without trend and intercept izﬁﬂﬂlﬂﬁﬁﬁﬂg 0.01

9
WUA ADF 1f110n9191900A Mackinnon @1 52A11I8d1A 0.01 1W512RZUUTIB0NTY

auuagunanid Jeyaeynsunarlianyme 1 (non-stationary) 7 10) & szaUTY

0.01

[

[

Mgy

o ¥ { . . & { . . Y
uWﬂJE)lquﬁiJWlﬂﬁ’fJ“Uﬁ order of integration ﬁqﬁu AoN order of integration (M1NY 1

139 I(1) A0 NITAVHNAANDUAN 1 (First difference with trend and intercept, First difference

with intercept t4a First difference without trend and intercept) 8 SxAUNed 15‘(;13 0.01 WUIA
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ADF #im1lesn11A13ngA MacKinnon H@AdUeayalanyaeile (Stationary) N order of

U

integration MR 1 W30 I(1) Ao N3LAY First difference with trend and intercept, First

difference with intercept 4L81¢ First difference without trend and intercept ™ ¥2919a1 0, 1 uag 2

[ v o

ﬁizﬂuuamﬁm 0.01

IRRFLIRER Probability U®3 Time Trend ﬁszﬁu First Difference with Trend and
Intercept Az Probability U84 Constant ﬁizﬁﬂ First Difference with Intercept @ BN
0.1 uag 2 WUIA Probability M1ANIIANINgA o szAUNedIAYy 0.01 udasndoya b
3 Time Trend 1182 Constant

deasnaevilymsaanduiug  (Autocorrelation) WA Durbin-Watson Statistic

N32AY First Difference without Trend and Intercept ¥29901 0, 1 gz 2 ﬂéigﬂ’jN 1.726

)}

Dy

1 @ v o
o 2.274 uam’n%nva"luﬁi’]mumammmwm (Autocorrelation)
k4 Y
faiu Yeyasimuanning vue.damsuaziaumiwensininagueen :
EASTW Nanyaila (Stationary) 1 Order of Integration AU 1 150 (1) N5£AY First

Difference without Trend and Intercept W 291981 0
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a d v o d
4.2 ﬂ]ﬁ?!ﬂﬁ"Ig‘l"iﬂ'J]Nﬁuwuﬁ!%\‘i(’]ﬁﬂﬂ1wolu§$ﬂ$ﬂ13 (Cointegration Test)
v o A,
ﬂTiVIﬂﬁ@’]JﬂQTMﬁﬂJWHﬁﬂJ@QﬂaﬂﬂTWGlujgﬂgEJ'I’J ﬁTN?%ﬂTiﬂJ@Q Engle and Granger
Tagmsdszanamaunsoaneedieiiiidedeiiosnga (OLS) uagihimsnagouninlm
A A Y1 A ov A . A ] Y]
AaamasuInaNnsnlsraa I nlanyueie (Stationary) 3o li lageifemsnaaey
@18 Unit Root 1A833 Augmented Dickey-Fuller (ADF) 1 Order of Integration N 0
N30 1(0) 5201 Level without Trend and Intercept ‘ﬁi%ﬁﬂﬁlﬂﬁﬁﬁﬂgj 0.10. Samun %’ayaﬁ
@ A a 1 [ qg/l [ @ A
AnbAZil (Stationary) @1nInedinelddn dasiiaeslinnuduiuiiFegasnmluszos

£ . i Y} w g
817 FINANINATOD Cointegration Ianandae 117

(v [y d [y (Y] . QU
42.1 nsaismvannsneadluanlsdaszuazonswanilasnilududsa

M319N 4.7 Wan1InaadUy Cointegration 4@a& Unit Root 611?)\1?]'1?3]’6'11@!,?1561! NFAIIA

@ v @ a o 1 I [
wannsnatuaulsoaszuazoaswanalaguiluaulsaiy

Coefficient ADF
Independent t-Statistic =5 F-Statistic L.
Dependent . (Standard R R Statistic
\ Variables (P-value) (Prob.)
Variables Error) (D.W.)
3.61605 43.67024 0.003
Constant
(0.08280) (0.0000) 0.47086 -1.86057*
EXCH -0.004
0.01078 0.68619 (0.49381) (2.164)
PTTEP
(0.01572) (0.4938)
3.87153 110.8775 0.207
Constant
(0.03491) (0.0000) 33.94524 | -2.35667*
EXCH 0.200
-0.09276 -5.82625 (0.0000) (2.232)
BCP
(0.01592) (0.0000)
4.21609 64.34075 0.348
Constant
(0.06552) (0.0000) 69.50149 | -3.07129*%
EXCH 0.343
-0.13396 -8.33675 (0.0000) (2.172)
EGCO
(0.01606) (0.0000)
3.51843 174.5679 0.335
Constant | 0.02015) | (0.0000) 65.72626 | -2.88806*
EXCH 0.330
0.05367 8.10717 (0.0000) (2.125)
EASTW
(0.00662) (0.0000)

U1 : 91AMIAIUIN

e - * e IdedAni 0.10
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[ v d o a A
vannsnduna.dan.drsravazwanillas@ey : PTTEP

b

Y]

nansansIzHae 1neglugdaumsnanes 1dasi

EXCH, = 3.61605 + 0.010789 PTTEP,
(0.0000) (0.4938)

1 <3 ' aa 1 <
HNgLYie - mluruaunaasmaaan Uiy (P-value)

~ v v 9 ~ @ v I o
1AMINN 47 msdiuaadggasnmlussezenlunsaisinmannsnaiuag
a Y ~ I o a 1 Aaa Y =2
wilsaaszuazoaswanlaewduaiudsain W15 NAaDA Adjusted R-squared (R?)
o (Y a o Yy Y A a 9 [P= Y
YouuUUI1a0e nudnlsenisaesuisuuuiiasd lddesuinuseesuiela ludin
L - 5
119499111 R =-0.004 ttaz R™ = 0.003
[ ) Jd Aa 1 Y] {
AUNITUAAIANNAURUTIFINAENINTLOLE1Y T21I190AT uantldeuuazsin
[ [ 4 A A [ a QJd'dl [ % 2K o
nannsng lagenisamdudszansniauniny 0.010789 HAAIDIOATING
Lﬂ' Lﬂ'd [ @ 4 I [
wasuuasluszezemnianudunusuuunlsduaiunu
HANIINATOUANHIVIAIANAAIAIADDY 1A8IT Augmented  Dickey-Fuller

(ADF) 1 Order of Integration 10U 0 U350 1(0) N5291U Level without Trend and Intercept

1 a 1

WUNMADA ADF 10D -1.86057  $3iA10snmIngadsuviny -1.61508 o 5¢AU

v o w

WedAy 0.10 VlfasauuAgIue uaasideyalianyuz e
k4

Y P A Y o J i< @ a [
ANUU ﬁ1u15ﬂﬁ§ﬂ1ﬂ31ﬂim7ﬁ"Iﬂ"lWﬁﬂVITWEJ PTTEP luaudsoassuazonsn

a [ o @ 3 = v o JIda
sanlasudludiudsay €°'I'JLL‘]Jiﬂﬂﬁ@QNﬂUTNﬁNWH‘ﬁL%QﬂﬁfJﬂ"I'WGI,Ll'iSszEJ"I?
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v v d 2 =
HANNINSUN. ‘1J1x‘i‘i]1ﬂ‘1ﬂﬂ§!ﬁﬂ3~l : BCP
E4

a Jo 1 [
Hamsanszsn Iegluglaumsoanos 1daedl

EXCH, = -3.87153 - 0.09276 BCP,
(0.0000) (0.0000)

1 <3 ' aa 1 <
HNgLYie - mlurudunaasmaaanuuveilu (P-value)

~ [ = o v Jd %

1013190 4.7 madsuaudigaasnnluszezennlunsaisinvannswaitluaiuls
a Y] ~ I~ [ A A 1 Aaa . =2
daszuazoaswandasuiuaindsain WwennsanAada Adjusted R-squared (R?)
YoauuUsIaed wuIdanlsannsoesuenuuiiaesldsesas 20.09 (R? =0.2009) uay
gunsngeuivaVuATIUN Aulsoaszannsneiuedulsanld a szautedinsy 0.10
11499910 A1 F-Statistic NA129 1A (33.9452) ¥INNIIAT Probability U89 F-Statistic Inge
(0.0000)

[ v I Aa 1 o {
AUNTUTAIANNTUNUTLBIAQENINT o281 SerIoaswanidasuuazsia

o ¢ A I [ -

wannsng Wenvsanmanlseansniauminy -0.09276 uaaeneeasnslasunilaslu
A v o Jdo v Y
528 1INUANUTUNUTAULLUATINUIY
HANITNAAOUAINHIVDIAIAINAAIAAADYN 1A87T Augmented  Dickey-Fuller
(ADF) 1 Order of Integration MU 0 U50 1(0) 529U Level without Trend and Intercept
WUIAEDA ADF MU -2.35667 liAioana1a1angadaunin -1.61508 w szauied1nn
0.10 ePersauungiuang uaasndeyaiidnyusila
1 { @ v d I o a % { I o
aglldnnsdinsmuannswd Bep Wudulsdaszuazdasmanaowiudanls

4
Ay daulsieaeslianuduiusifgasninluszezon
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nannsneuna. waalwih : EGco
Y

a Jo 1 [
Hamsanszsn Iegluglaumsoanos 1daedl

EXCH, = 4.21609 - 0.13396 EGCO,
(0.0000) (0.0000)

1 <3 ' aa 1 <
HNgLYie - mlurudunaasmaaanuuveilu (P-value)

~ [ = o v Jd %

1013190 4.7 mdsuaudigeasnmluszezennlunsaisinvannswaitluals
a Y] ~ I~ [ A A 1 Aaa . =2
daszuazoaswandasuiuaindsain WwennsanAada Adjusted R-squared (R?)
YoauuUsaed wuIdanlsannsoesuenuuiiassldsesas 3430 (R? = 0.3430) uay
gunsngeuivaVuATIUN Aulsoaszannsneiuedulsanld a szautedinsy 0.10
11484910 A1 F-Statistic A WIa1A (69.50149) WIANTIA1 Probability U84 F-Statistic Inge
(0.0000)

[ v dAa 1 o {
AUNTUTAIANNTUNUTLTIAQENINT o281 SerIeoaswanidasuuazsia

o ¢ A I [ -

NAANTNE WonnsanmdulssansniaunIny -0.13396 uaainwasimsalasunlasly
d‘d [ @ d o Y] 9
5292 1INUANVTUNUTOULVUATINUUIY
HANITNAADUAINHIVDIAIAINAAIAAADYN 1A87T Augmented  Dickey-Fuller
(ADF) 1 Order of Integration U 0 U5 1(0) 5291 Level without Trend and Intercept
WUNAEDA ADF 10U -3.07129 Ia1ieeni1A1ingadauning -1.61508 w szauied1ny
0.10 eParsauungiuang uaasndeyaiidnyusila
Y A @ v I o a o A I @
asllannsdiismmanning EGco  Wuanilsdaszuazdaswanlaouiua,

9
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v v d [ (Y (Y] M Y
HKANNITNVND. AN THAZNAHINTNYINTUIMAAZIUBDN : EASTW

b

[V

namsInsIzae Iveglugdaumsoanos 1dasi

EXCH, = 3.51843 + 0.05367 EASTW,
(0.0000) (0.0000)

1 <3 ' aa 1 <
HNgLYie - mlurudunaasmaaanuuveilu (P-value)

A v v Y = o v I3 Y
1NNT NN 4.7 ﬂ’liﬂiﬂﬁqlq]']q@!aﬂﬂ'lwbluﬁgﬂgﬂT'JGluﬂimi'lﬂ’lwaﬂVI5Wﬂ!ﬂu@’3

mlsdaszuazsasmantdsuiudunlsain Wein1sw19nA1ana Adjusted  R-squared
(R?) voauuusiass nundwtlsannisesuenuuiiaesldiesas 33.00 (R? =0.3300)
HazaNsnepNTUANNAT NN Aaulseaseansoesutsdulsanld w seauiediney
0.10 109910 1 F-Statistic AAuIn’ld (65.72626) 1INNIIA Probability Y89 F-Statistic
N9 (0.0000)

[ v I Aa 1 o {
AUNITUTAIANNTUNUTLTIAQENINT o281 SerIeoaswanidasuuazsia

a

o ¢ A SAa [ Y

HAANTNS Wonsanamdulszansniaumniny 0.05367  uaandoasmslasunlasly
d‘d [ 1y 4 I @
52z MINUANVANNUTHU UL TAUa NN
HANITNAADUAINHIVDIAIAIINAAIAAADY 1A87T Augmented  Dickey-Fuller
(ADF) 1 Order of Integration U 0 U50 1(0) N5291U Level without Trend and Intercept
WUIAIEDA ADF 110U -2.88806 HiA10onI1A1In0A%un1n -1.61508 @ szAUed1Any
0.10 eParsauungiuang uaasndeyaiidnyusila
Y A @ v d I % a @ A I @
asllannsainsimmanning EASTW fludunlsdaszuazdaswanaeuiua,

9
v o ¥ o da
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(Y] . [y (Y] v d [y
4.2.2 nsaeaswanagwiludulsdaszuazsimviannsneiluaudsan

M5190 4.8 Wan1snAaey Cointegration 1ag Unit Root UBIAIAAIAAGEU NTHOAT

{ [~ Y] a [ v o 3 @
sanulasudluanilsaassuazsimmannsnanluaualsaiy

Coefficient ADF
Independent t-Statistic 2 = F-Statistic L.
Dependent . (Standard R R Statistic
. Variables (P-value) (Prob.)
Variables Error) (D.W.)
4.01204 2.24031 0.003
Constant
(1.79083) (0.0268) 0.47086 -2.32033*
PTTEP -0.004
0.33449 0.68619 (0.49381) (1.995)
EXCH
(0.48746) (0.4938)
10.34171 7.34812 0.207
Constant
(1.40739) (0.0000) 33.94524 | -2.52259*
BCP 0.200
-2.231983 -5.82625 (0.0000) (2.005)
EXCH
(0.38309) (0.0000)
13.60810 11.87427 | 0.348
Constant
(1.14601) (0.0000) 69.50149 | -2.74571%*
EGCO 0.343
-2.60060 -8.33675 (0.0000) (2.058)
EXCH
(0.31194) (0.0000)
-20.10484 -7.09148 0.335
Constant | 5 ¢3506) | (0.0000) 65.72626 | -2.14788*
EASTW 0.330
6.25631 8.10717 (0.0000) (2.115)
EXCH
(0.77170) (0.0000)
N7 : 1NNTAIUIN
HUALYe - * UU9DY YHIF1IAUN 0.10
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[ v d o a A
vannsng uua. an.d1sranaznanillnsi@eas : PITEP

b

@

nansansIzHae 1neglugdaumsnanes 1dasi

PTTEP, = 4.01204 + 0.33449EXCH,
(0.0268)  (0.4938)

1 <3 ' aa 1 <
HNgLYie - mluruaunaasmaaan Uiy (P-value)

~ v v 9 =] ~ I ]

1AMTNN 48 Msdsudnngaasawluszezenlunsaidaswanilasuiluag

a @ [~ @ A a 1 aa . =2

wilsoaszuazsimvannsnatdudiulsain WensaINAIGDa Adjusted R-squared (R %)

o [ a o 9y 9 A a 9 [P= Y

YouuUUI1a0e nudnlsenisaesuisuuuiiasd lddesuinuseesuiela ludin

A ' 2 2

119499111 R =-0.004 ttaz R™ = 0.003

v w JIda 1 Y {
AUNTUTANANUTUNUTLYIAAININTSUS YD sEnI19oas wanidasuuazsia

1 1 o =2

[ % 4 4 a [ a Qd’d' o ~
nannsnd Tagdionasanaduilszaninuaumiu 0.33449 uaaanadasinslaguuilag
$ @ @ 4 o I
luszazenniaNUFUNUTUU DL T RUANNY
HANIINATOUANHIVIAINNNAAIAADDY 1A8IT Augmented  Dickey-Fuller

(ADF) 1 Order of Integration AU 0 U3 1(0) N5291U Level without Trend and Intercept

1 a 1 1

WUNAMADA ADF iy -2.32033  $30A1ilesnaingaduviny -1.61508 o 5¢AU

v o w

WedAy 0.10 VlfasauuAgIue uaasideyalianyuz e

9 9 U

Y '
¥ o

Y AA o =y I ] a ] Y4
ANUU ﬂ"lll']'iﬂ'ﬁﬁqﬂllﬂ?]"lﬂimﬂi’]ﬁi"lllaﬂlﬂaEluLﬂuﬁ?uﬂi@ﬁﬁgllagi"ﬁ’nﬁaﬂﬂSWEJ

9
3| Y S
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[ v d a
HanNINe VN9, 11901nlasaaN : BCP
Y

a Jo 1 [
Hamsanszsn Iegluglaumsoanos 1daedl

BCP, = 10.34171 - 2.23198EXCH,
(0.0000) (0.0000)

1 <3 ' aa 1 <
HNgLYie - mlurudunaasmaaanuuveilu (P-value)

~ v @ 9 A o ~ I %

1AMTNN 48 Msdsudnngaasawluszezenlunsaidaswanilasuiluag

a @ [~ @ A a 1 aa . =2
wilsoaszuazsimvannsnatdudiulsain WensaINAIGDa Adjusted R-squared (R %)
YoauuUsIaed wuIdanlsannsoesuenuuiiaesldsesas 20.09 (R? =0.2009) uay
gunsngeuivaVuATIUN Aulsoaszannsneiuedulsanld a szautedinsy 0.10
11484910 A1 F-Statistic AfWIalA (33.94524) W1ANIA1 Probability U84 F-Statistic Inge

(0.0000)

J

AUNTUTAIANNTUNUTLTIAQENINT o281 SerIeoaswanidasuuazsia
o ¢ A a I

HAaNNINg Wonasamaulszan

1w

adaA =KX o d'
FRNAUMAY -2.23198 waasneonsimsilasunilaclu
9
U

{ [ @ 4 @
5282MNUANVAUNUTUDUATINUIIY

HANITNAADUAINHIVDIAIAINAAIAAADYN 1A87T Augmented  Dickey-Fuller

(ADF) 1 Order of Integration U 0 U5 1(0) 5291 Level without Trend and Intercept

o @

WUIAEDA ADF MU 252259 SiA1doenaia1angadauniny -1.61508 w szauied1nny

v
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0.10 9PrasaunAg I uaasvoyalidnyuz il

U

ag1dnsdin daswannldoududulsdasuazsimmanning Bep Wudunls
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nannsng una. waalwih : EGco

9

a Jo 1 [
Hamsanszsn Iegluglaumsoanos 1daedl

EGCO, = 13.60810 - 2.60060EXCH,
(0.0000) (0.0000)

1 <3 ' aa 1 <
HNgLYie - mlusavuaasmaaan Nyt (P-value)

~ [ Y A v A I %

205NN 4.8 MIdTuaangaasamluszezendlunsgidns wanlasuiluag

a @ [~ @ A a ' aa . =2

wilsodaszuazsimvannsnatdudiulsain WennsaINADa Adjusted R-squared (R %)

YoauuUsaed wuIdanlsannsoesuenuuiiassldsesas 3430 (R? = 0.3430) uay

gunsngeuivaVuATIUN Aulsoaszannsneiuedulsanld a szautedinsy 0.10

11484910 A1 F-Statistic A WIa1A (69.50149) WIANTIA1 Probability U84 F-Statistic Inge
(0.0000)

[ v dAa 1 o {
AUNTUTAIANNTUNUTLTIAQENINT o281 SerIeoaswanidasuuazsia

o ¢ A I [ -

NAANTNS WonsanmdulssanFnuaunINy 2.60060 uaainwasmsalasunlasly
d‘d [ @ d o Y] 9
5292 1INUANVTUNUTOULVUATINUUIY
HANITNAADUAINHIVDIAIAINAAIAAADYN 1A87T Augmented  Dickey-Fuller
(ADF) 1 Order of Integration U 0 U5 1(0) 5291 Level without Trend and Intercept
WUNAEDA ADF 1y 274571 Ia1ieen1A1ingadsuning -1.61508 w szauied1i
0.10 eParsauungiuang uaasndeyaiidnyusila
Y AA o A I % a o [:4 I @
asllannsdinoaswannldewiudunlsoaszuaznmuanning EGCO  1Juan
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v v d [ o [ M Y
HKANNINE VN, IANITUAZNHHINTNYINITUINIAALIUBDN : EASTW

b

Y]

nam3i IRz 1veglugdaumsoanos 1dasi

EASTW, = -20.10484 + 6.25631EXCH,
(0.0000) (0.0000)

1 <3 ' aa 1 <
HNgLYie - mlurudunaasmaaanuuveilu (P-value)

~ v @ 9 A o ~ I %

1AMTNN 48 Msdsudnngaasawluszezenlunsaidaswanilasuiluag

a @ [~ @ A a 1 aa . =2

wilsoaszuazsimvannsnatdudiulsain WensaINAIGDa Adjusted R-squared (R %)

YoauuUsIaed wuIdanlsannsaesuenuuiiassldsesas 33.00 (R? =0.3300) uay

gunsngeuivaVuATIUN Aulsoaszannsneiuedulsanld a szautedinsy 0.10

11484910 A1 F-Statistic AfWIalA (65.72626) WIANIIA1 Probability U84 F-Statistic Inge
(0.0000)

[ v dAa 1 o {
AUNTUTAIANNTUNUTLTIAQENINT o281 SerIeoaswanidasuuazsia

a

o ¢ A SAa 1w

NAANTNS Wonsanmdulszansnianiiny 6.25631  uaandoasmslasunilasly
d‘d [ Y] 4 I @

52921NNUANVTUAUTUDVUTAUA LAY
HANITNAADUAINHIVDIAIAINAAIAAADY 1A87T Augmented  Dickey-Fuller

(ADF) 1 Order of Integration MU 0 U50 1(0) 529U Level without Trend and Intercept

o @

WUIAIEDA ADF M0y -2.14788 HiA1doena1A1angaduniny -1.61508 w szauied1nn
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0.10 9UPrasaunAg I uaaIToyalidnyu il
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d v v dAa g’l
4.3 wamﬁmﬂz‘ﬁﬂamﬁuwuﬁwa@aﬂmﬁlmzﬂmu (Error Correction Mechanism)
4 [ [ Jd A U [y { )
iWeonagouaNudNWUTIFIqasniwluszezerd nunandsiiiinaaouil
[ v Jd A 09.1’ o [ (% g (%
anuduutiFigasnmudl niudesiimsnaaeudavuiumsdsuialussez duvedn
uilsdu wagdualsan e liidigaasninluszezen
v o A = o v I % a
nANMINAgoUANNTURUEITIgasmnIuIzeze nsanmmanninatludnliddase
1% A I o v 1Y v d =
wazoasuanagulualsaiy wuvannswg PTTEP ,BCP ,EGCO iag EASTW ¥
v o dAa ' = o A o = I % a
anuduRusFIgasnnluszezey  waeInunsaoawanilasuiluaunliddssias
[ [~ v :JI [ [ 4
simuannsnailuaiudsay  arnanniwg  PTTEP ,BCP ,EGCO uay EASTW ¥
o 1Y) d a
AnuFuRUSFIaaen Wl uszezen

Y] (v} d Y] a [y H Y,
431  nsanmvannsngdualsdase vaz saswanlasuiluamlsan

4 v o JIda :JI o
ﬂ"lﬁ"l\?ﬁ 4.9 Wﬂﬂ?ﬁﬂﬂﬁ@ﬂﬂ'ﬂuﬁﬂwu‘ﬁl%ﬁﬂaﬁlﬂ'lWGlUigﬂgﬁu@ﬂll!L‘UU%']ﬂ@Q ECM

~ o v I w Aa o A 3 o
nsalsIrannInglluaulsoasy uay oaswanalasudluainilsan

Coefficient A L.
Dependent Independent t-Statistic 2 =5 F-Statistic
i i (Standard R R
Variables Variables (P-value) (Prob.)
Error)
-0.00096 -0.59860
Constant
(0.00161) (0.5505)
E -0.03178 -1.79006
“A (0.01775) (0.0759)
-0.01223 -1.42008 | 0.281 | 0.258 12.249
d(EXCH) d(PTTEP)
(0.00861) (0.1581) (0.0000)
d(PTTEPC-1)) -0.00166 -0.19452
(0.00855) (0.8461)
J(EXCH(1) 0.43181 6.60079
(0.06541) (0.0000)
-0.00092 -0.60412
Constant
(0.00153) (0.5469)
E -0.03894 -1.99251
i 4 (0.01954) (0.0485)
-0.03369 -3.58499 | 0.348 | 0.327 16.696
d(EXCH) d(BCP)
(0.00939) (0.0005) (0.0000)
d(BCP(-1)) -0.01002 -1.02889
(0.00974) (0.3055)
0.41795 6.5849
d(EXCH(-1))
(0.06347) (0.0000)
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MI19N 4.9 (Av)

Coefficient

Dependent Independent (Standard t-Statistic % R2 F-Statistic
Variables Variables Error) (P-value) (Prob.)

. -0.00107 -0.69764

(0.00153) (0.4867)

. -0.06727 -2.80682

el (0.02396) (0.0058)
aExén) (EGED) -0.02868 -1.62260 | 0.341 | 0.320 16.203
(0.01767) (0.1072) (0.0000)

a(EGCOC1) -0.02492 -1.35031

(0.01846) (0.1794)

(EXCHD) 0.40837 6.33027

(0.06451) (0.0000)

-0.00109 -0.68761

Constant (0.00158) | (0.4930)

-0.05492 -2.58241

Een (0.02126) (0.0110)
et HEASTW) 0.00508 0.69689 | 0.312 | 0.290 14.229
(0.00729) (0.4872) (0.0000)

AEASTW1) -0.01662 -2.28967

(0.00726) (0.0237)

(EXCHED) 0.43658 6.90058

(0.06326) (0.0000)

i M3
WUoHA : 1. d(EXCH) A9 MAA1990991 natural logarithm yossarmanalaou
2. d(PTTEP), d(BCP), d(EGCO) ttag d(EASTW)
A9 WAR19UBIAN natural logarithm VOITIAMHEANTNG

3.E . A9 MAanuAaanaountyInal 1 ¥90a)

(t-1)
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[ v d o a A
vannsng uua. an.d1sranaznanillnsi@eas : PITEP

9
v A

Y 1
aumimstsuarluszozdunlinaaeu’ld aail

d(EXCH), = C,+ B, d(PTTEP), + B, d(PTTEP),, + B,d(EXCH) , + B, ¢, + u,

£
v A

1<l [ 3
NnHamsnadevansanaauuaunsmsysuailuszesdu aall

d(EXCH), = -0.00096 - 0.01223 d(PTTEP), - 0.00166 d(PTTEP), + 0.43181d(EXCH),,
-0.03178 ¢,

A 1 ~ [ L= 1 A
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