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Abstract

The purposes of this study were to: 1) study the relationship between
exchange rate and inflation in Thailand under the Purchasing Power Parity. 2) test the
long run equilibrium relationship between exchange rate and inflation; and 3) test the
causal ralationship between exchange rate and inflation in Thailand.

The study focused on two variables, i.e. exchange rate and inflation in
Thailand, secondary quarterly data from 2002 to 2012 were used. The econometric
technique, cointegration was employed to investigate the long run equilibrium
relationship between the exchange rate and inflation rate. Grenger Causality Method
was also applied to explore the causality between the exchange rate and inflation.

The results showed that: 1) the purchasing power parity did not hold in this
study. Because exchange rate was not determined by the related prices in two
countries. 2) For the unit root test of the exchange rate and inflated by Augmented
Dickey Fuller test, there were not stationary in both valuable at their level. However,
after the data were applied to do first difference, the results showed that both of them
achieved stationary on I(1) process. For the long run relationship, the result showed
that the exchange rate and inflation had a long run relationship. 3) A study on causal
relationship showed that Thailand’s consumer price index and consumer price index
of the United States had bidirectional effect at the 0.05 significant level, but no causal
relation from consumer price index to exchange rate. It has only partial support of
purchasing power parity.

Keywords: : Exchange Rate, Inflation, Consumer Price Index
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= [ 1T A o Y R g’/ A= =) . . A 1 Y
Mounuainga azilinsiundnlsiavuan@nuil Cointegration 130 1 nazdill

Cointegration DERY Cointegration Vectors 311 Tumile Taegarana }\Max azarana ATrace

v o A
ﬁTNWiﬂLLﬁﬂﬁ‘lﬂ PNU

Aot t+D) = =T In(1- A ) ..(3.16)
M) = T ZLn(- L) ..(3.17)
7\4 = 1520189 Characteristic Root
T = S1wumduna
r =  rank

wag A, > A, > A > > A,
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MInaaoy auNAgIUKAD H,: AUNAGIUIOIH,
KWJ%t r=0 r=1
r=1 r=2
r=2 r=3
memm r=0 r>0
r<i r>1
r<2. r>2

4 - 1w o [ v o a
Wemsnaae Uiy nualauduus iUl gasnin
<3 o v o 1 @ 1 A .
5202017 (Cointegration) 1N 921i 1 I nnud Uit 521319811 591992 W3T Causality Vo
Clive Granger (1969) aoly
2.3 msnaaauanmiuvieiluma (Granger Causality Test)
o Y A v o J J [ A [ ~
W lgemianuduiuiszriedaswanalasunazszausmnlseumey
Y 4
(Relative Price) ¥99N3e041/52MeAnUUUIAANHHANWNURINAUYDIS 11T 145D
a a o gﬁ % a o v 7
HUIAAYDIIT Causality §ninaUeATITN 108 Granger (1969) FIEUITODTVIWANNTUWUT
@ < < ' @ = TR A 1 a A
anvazlumgiluraszridinlinazg saldnvusAuYeINITIATIZHAD T1WITDVBN
1w I a { @ 4 1 3 3 3 T v
vonlandwsladumaldinamsuldsunlacludnlsou nTeannilumqiunasenu
[ A g’/ @ I a [ @ = g’/ dy 9 = [ v J
waznu wion@eId I siludaszaeny TunsAnyIATINABINITNIIIDIANNTUHUTUDY
a 9 @ = a 1 I'4 [ Yo A Y a I @ [
Ruilerazaasmanilasuuimasasaasansy Tagloawisinmgus Inadudunusas
a 9 A = Y 1 dyd [ v o G ] [ v o [ 3
Ruifle mednyIMAlsmatiianudunusiunie luazdunusiuluanyusla daunlsla
3 < o 2 ) a : @ 4
Wumguseiduidhldnanmsul@eundasludulsou
aq o 3. 9 = v
auua i X uaz Yo uveyaounsumal 2 4aNis1aedan1snaaanvl
¥ o ' o A Ao & A Yy = wa A . =~
ANNFNNUTIZHINAY Reu luhsuilufe X uaz Y, 1zdolinuauiiatia (Stationary) 1zl

1 { I { 1 o 1 a
ANNAY (mean) 11U 0 gunsauaaIaumMsn 19 lumsdszanua ldasil (eRaan sy, 2553)

AY, = a, + le o, AY,_, + ?:1 B AX._. + e, ..(3.18)

(X, W1y v, 1wdeumnlas 1 g, Tumid o)
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mMolaauyagiu
o B =0
B #0
wag AX, = a; + X, a AY,_, + E_, y4X_, + u, .(3.19)
(Y, g 17 X, waswlas &1 a, lisid o)
9 a
molaguyagiu
0 a =0
1 q ;é 0
Tag Av = WaANEIAUN 1 veauls Y

t t

>
>

NaAANAUN 1 veaals X

t t

e, = @Aaamaou
u, = gAaamaou
P = fwuawlsan

~ A aad o Y a a [
Mneumsi 3.8 lunsainmadandnonu ldaunsolasauuagiuvan H:B,=0

vuvneanumanfasunladluduls X wdluama hiRamsnaeunladludunls v iies

'
aAaA o

uaz TuhuesRennu Minaumsh 3.19 mnaadana waw IdeunsolasauuAguman Hy o =0
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= v o T w = a9 vy a a
M3 “Anudunusszninsaswanlasunaztuile” Taoldvoyandegi
Y 1 v
PYNITNIIAT (Time Series Data) 1UU510 lasuaasua lasuia 1 w.a. 2540 9 lasurad 4
A = = v o & v A Y a v o
W.A1. 2555 321 64 lasuna ieAny1DIANUFNRUTIzoz01VIR T 51 1{US TnAN USRS
panilasu dwlsiiunldlunmsAnenlsznoudie 1) artisiadus InavesIne (Consumer
Price Index of Thailand) 158 CPITH 2) A%1151A1HU3 1nAU89a15§010311 (Consumer Price
[ { a 1 4 o

Index of US) W30 CPIUS 3) 8asuanasuiluuimaeasaalsansy (Exchange Rate) 130
EX

o [ = Y U [ dy

dumamsanulseneuaie 3 aauaail

1. MSNATOUAIINUIYDIT0YA (Unit Root Test) 1A83T Augmented Dickey Fuller
(ADF) test

[ @ Jd A A,

2. MINATOUANNAUNUTIFIAAININTZO2812 (Cointegration Test) 1AITUDI

Johansen (1998)

< I (% .
3. manadouaNU Mg unaveIdls (Granger Causality Test)

1. wamsmaem’amﬁwmﬁi’faya

A o

mamﬁmﬂsﬁi%’iumiﬁﬂmﬂizﬂ@uﬁ'aﬂﬁ’ﬂfﬁﬁmé’uﬂﬂﬂeumll‘nﬂ (CPITH)
A¥iis1AIUS InAvesanigeming (CPIUS) wazdasuanidsuiuuimdeneaasansy
(EX) MWVIﬂﬁ’E]TJﬂ’J”IiJﬁQﬁ}’JEﬁ% Augmented Dickey Fuller (ADF) test G’Niﬂﬂﬂﬁ‘iﬂﬂﬁ’ﬂﬂﬂ?@gﬂ
“ﬁi 2@ Order of Integration N 0130 1(0) Ao ﬁ 5@ 1 Levels with Trend and Intercept,

Y
Levels with Intercept i01i2 3¢AU Order of Integration (N1NY 1 130 I(1) lawamsnaaeuaail
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A13197 4.1 HAMINAADUANNUIAIIT Augmented Dickey Fuller (ADF)

Unit Root ADF-test
test None No Trend Trend
CPITH 4.140293 0.533346 -1.506028
CPIUS 6.267144 0.372025 -2.400262
EX -0.121802 -2.836913 -5.784535%*
A cPITH -4.554265* -6.771885* -5.785452%
A CPI_US -2.302127* -8.788998* -8.751788*
A EX -6.049430* -6.005725* -6.265018*

* NIzavodIAn 0.05

N34T 4.1 namsnageUANNEIvesteya nuhdeyasynsuaveda
wilsiiimsnedauIvafinnm lidwesdoyaluszdy level w szduiiadidy 0.05 uas
dounioyadanan luvimadad@uil 1 (First Difference) ud i1 limsnasouawiis
(Unit Root) 3034 éﬁqwuiﬁ’f@gaﬁwmﬁﬂmﬁuﬂ’ammﬁq (Stationary) i Order of integration

A 1 ¥3e 1(1)
a d [ v da
2. NMIAATTHANNATUWUSIYIAQUNINIZTSU

@ v Jda a

ﬂ']ﬁ'ﬂﬂﬁf’)ﬂﬂ'J']llﬁllwu‘ﬁﬂfﬁﬁ]ﬁﬂﬂ'lwcluﬁgﬂgfﬂﬂ(COintegration Test) ATV
9
Johansen (1988) Humuzdmsumsnagou lunsaaudsuinnngeeanls (Multivariate
dﬂf 1 . . . A o Y o o A A
Model)vu 11 9107151521 1A Maximum Likelihood 19111 aunsasanisnunsaing
v o J o { 1 X g y

ANUTUNUT Cointegration UIUNNINNI 1 auMT Feamsnadgen Cointegration test UL

A v o Ja y A o = = Ay 9o
WFl]'lﬁm'lﬂ'J']ﬂJﬁllWUﬁ!“]Nﬂaﬂﬂ'l‘WGlH§ZfJZfJ']'JGU@QG]'JLL‘]JTVWnﬂ'ﬁﬁﬂB'] Gluﬂ’liﬁﬂ‘hl’luhlﬂci/]'lﬂ'li
NATOUAIWIT Johansen (1988) @10aDA Trace Test LAY A0A Maximal Eigenvalue lawanis

Y
NAFADUAIT
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A1519% 4.2 HaN1SNATOL Cointegration Test

Hypothesized
No. of CE(s) A0 Trace Aanudzdy @97 Max-Eigen  anutianily
None* 51.64129 0.0000* 43.36682 0.0000*
At most 1 8.274463 0.4365 8.032947 0.3754
At most 2 0.241515 0.6231 0.241515 0.6231

'
= v Y

*JQasauuagiunan nszaisdinwy 0.05

% v da A,
HAaMINAFOUANNENNUTIFIRaon M UsL82817 (Cointegration Test) A1835V04
[ 9
Johansen (1988) WUMNM MAAITIN 4.2 MDA Trace AT AADA Max-Eigen UUIL1NTNA
Cointegrating 1491 1 4UM3 8 SeAUNBAATY 0.051ABNAIADA Trace 1NINY 51.64129 FIUANTDA
Max-Eigen 11111 43.36682
[ o v da . .
ag1/1871 Mnmsnadeun AR USITINaoN WIZez81) (Cointegration Test) VD
(% A o @ A o = Y [ A a 1 4 [ v A Y Aa
awlsidngimbundnuldun oaswantdoulumasaeamiansy astismgus Inaves
o Q o a a’l v o d a { o
Ing wazawtisndus Inavesanigonsm dullanwdnius Fgaonmluszezonnszay

v o

WA 0.05
3. manaaeuniumiaiunavesninls (Granger Causality Test)

I I Y ax . Y o A o =<
ﬂﬁ“l/lﬂﬁﬂ‘]Jﬂ’ﬂiJLﬂumﬂl‘]JuWﬁﬂ’JfJ’)‘ﬁ Granger Causality Test lgaulsnimsany
A v A Y a L= Y Aa (% a [ d‘

o ﬂ%uﬁﬂ1@ﬂiiﬂﬂﬂl@ﬂll‘ﬂﬂ WD"LAiTﬂWﬁUiIﬂﬂﬂJﬂﬂﬁWii@miﬂT wazoasuanlasuum
1 J @ =2 £ a v o ' @ = T o I
NADANITANTY TagwamsANEIHUIZDT UIeANNFUNUT TEHINA 15N acf e s lavedlu

3 a = @ & A A 2 o [ A 1
L‘Vi@]‘L‘]J“L!NﬁGLLlﬂTiL‘IJaEJULL‘]JﬁQEU’EN’E)ﬂWTJLL‘]JiWuQ NIBDUWNANTISNUSBINULASH U ‘Vii’f]]’liJiJ

Y
anuduriussznenu lagldnanminaaeudil
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A 3 3 o
M1319% 4.3 samanaaeuaNuilumvgilunavesdnls

fmils anudumaiuwa F-Test P-Value

A cpPitHuaz A cpius A cpiTH = A CPIUS 3.97722 0.0243*
A cpius = A cPITH 3.36824 0.0416*

1 ~ A 3’_, [ 3 1 [

AIUNIHT D NI A ulmﬂummﬂuwamﬂu

= v o Ao <3| Y a = A o
neig A = B nunedannuduiusnainils A g imanmsn/asuulasndauls B
d‘ U v o v d'
* N3zauradAgn 0.05
<3| ' o o A . .
A iluwaa9ddui 1 (First Difference)

< g A Y a Y2
i]'lﬂNaﬂ’l‘iﬂﬂﬁ@ﬂﬂ’)’lﬂlﬂu!ﬂﬁ!ﬂuWa AINHNITNN 4.3 UU t’f'lﬂJWiﬂ’f]‘ﬁ‘UWEJ]lﬂiN

q

v
a A 1

anuyon Tesvosdulsmaasygnanadinansznuaenuaz iy Na1AoA%ls1AIRYS 1na
= Y a [ 3'1 1 =\ é v [ Y a 9|
Yo Insuazawriisndus Inavesanigiuaniinansznuadenunazin 13uiloves
ansyouisnuasuuasyl wwawwanetuilovesIne luvazimsuasumasduiloves
= 1T A Y @ ] v = I I .
InendwanoRuiloansgurunu Fsnnminadeunnuilumeiluma (Granger Causality Test)
° Y T W = A o v d o o Y
ldnswnaulsiinnudenTewaz duiusaenuwmwsizlszma lngigsnssunisa
J @ [ a I @ Y a 14 1 A 1Y A
syrnalsemanuanigonssnuunanuaz lvanaluasaarsaniglasudaswanilasuly
mimszralszma saudemsgl Iaaus Inadudwazusmsvesdszanvunielulszms
1 3 o 1 o & o a 12a A Y {
9619 5N NAUNUNTZADTIMUINT Insuazanigowinm lulisnsnaseonswanilasu
v 9 ]
uaegala ilesaindatesinmicludsameazandsanalilddwadenisilasunilaslu

A o o a

v Y
E’Jﬂi"l!l,ﬁﬂ!ﬂaﬂu’t’)mﬂlluﬂfhﬂﬂlugnllﬂiﬂﬂllu’lﬂﬂﬂﬂyaﬂ’ﬂﬂmnﬁEJiJﬂu"llf’N’E]oﬂl”I‘ﬂ‘??f’t]



=
Unn s

= a Y
ﬁ‘gﬂwaﬂﬁﬂﬂ‘lﬂ E)J’I‘I.lﬂﬂw%’l azvualaualiue

1. aguwamsfini

= v o 1 @ = a2 9 Y9
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U

Y [
NAYYUOYNTNIAT (Time Series Data) HUUT18 lAsuaAILA lasuan 1 w.el. 2540 Da'lasuned 4
A
W.A. 2555 590 64 lasuna moldnseuuuinanguianumuionnuyeId 1199 e (Purchasing
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@ o ¥ { 1 1 [ 1 I Y]
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myuamsilasunilasonsuanalasu
=® dy 9 o Aan Y a [ o 4 1
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MINAAOUANLIVBI0YA (Unit Root Test) 10835 Augmented Dickey-Fuller (ADF) Test Tumsaini
4 [ g’/ o [ o J Aa
GlGlgf)l,ﬂm“Vl (Akaike Information Criterion : AIC) 139 1AUUNINITNATOUANUAUNUTIFIAAY
(%3 . . Aaxy d’ o = 1
nnluszezenveannals (Cointegration Test) 1a835U049 Johansen (1988) INONINITANEIN
o [ dyd Y] v Jo A [} ) 3’_, I I
luszezemaulsmartiianuduiusiunie lu uazgameumilumsnagouanuiumeg
< ' @ an . A v o d @ 1w
Hunasen1193811)501035V89 Granger Causality (1969) tiioaaANUFUHUTYD 1A 521679
I § % .
w5 ladluauravesmsulasumlasdnanlsnile
¥ [ Y
Tumsanil neunvzihdoya ll1Flumsiszumaninszdovinmnaaou

1 9 = %

A1NU9U0IT0A (Unit Root Test) NoUINOQI1T0yaAIna121AMan1iAti (Stationary)

U q
]

1 9 ' '
‘W%"E]]lll Lﬁm111ﬂmiﬂ'izmmmuuﬁ’mma%mﬁ%maumm NNTNATDUAINUIVDN

U a
9

A yas . =i Y < ]
1030 lagaen 1935 Augmented Dickey-Fuller (ADF) HanN13An¥INISNAdauuaad 1nHiud

o
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=3
=

3]

H
=

#1 Order of Integration 117U 1 %30 I(1) Wuna1 laaz Han nHanaannMmIUMTHIFIUA1
o w A Y

MAUN 1 1

o @ o v I Aa . .
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1 1 aums IaeNa1ana Trace (NN 51.64129 tazinuu1azu 0.0000 drus1add

9 @ 1
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H @ Y a [ .
M3190 2.1 AxTis1ARUS 1o 1ne a1 5201 Level with Intercept

Null Hypothesis: CPITH has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.533346 0.9866
Test critical values: 1% level -3.542097
5% level -2.910019
10% level -2.592645
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPITH)
Method: Least Squares
Date: 05/17/14 Time: 10:49
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPITH(-1) 0.005883 0.011030 0.533346 0.5959
D(CPITH(-1)) 0.371352 0.121664 3.052264 0.0034
D(CPITH(-2)) -0.363201 0.122024 -2.976480 0.0043
C 0.082725 0.926313 0.089306 0.9292
R-squared 0.203840 Mean dependent var 0.585738
Adjusted R-squared 0.161937 S.D. dependent var 0.929160
S.E. of regression 0.850607  Akaike info criterion 2.577592
Sum squared resid 41.24133  Schwarz criterion 2.716010
Log likelihood -74.61655 Hannan-Quinn criter. 2.631839
F-statistic 4.864544 Durbin-Watson stat 2.005785

Prob(F-statistic) 0.004416
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M1 2.2 axTi519d15 1na 1ne a1 52AY Level with Trend and Intercept

Null Hypothesis: CPITH has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.506028 0.8169
Test critical values: 1% level -4.115684
5% level -3.485218
10% level -3.170793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPITH)
Method: Least Squares
Date: 05/17/14 Time: 10:53
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPITH(-1) -0.087476 0.058084 -1.506028 0.1377
D(CPITH(-1)) 0.403888 0.121550 3.322799 0.0016
D(CPITH(-2)) -0.296329 0.127022 -2.332900 0.0233
C 6.127833 3.805681 1.610181 0.1130
@TREND(1997Q1) 0.053462 0.032674 1.636225 0.1074
S.E. of regression 0.838362  Akaike info criterion 2.563678
Sum squared resid 39.35964 Schwarz criterion 2.736701
Log likelihood -73.19219 Hannan-Quinn criter. 2.631488

Durbin-Watson stat 1.983322
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M1 2.3 Ariis1AHU5 1nalne & 5261 Level (None)

Null Hypothesis: CPITH has a unit root
Exogenous: None

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.140293 1.0000
Test critical values: 1% level -2.603423
5% level -1.946253
10% level -1.613346
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPITH)
Method: Least Squares
Date: 05/17/14 Time: 10:54
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPITH(-1) 0.006857 0.001656 4.140293 0.0001
D(CPITH(-1)) 0.371034 0.120568 3.077388 0.0032
D(CPITH(-2)) -0.363699 0.120849 -3.009530 0.0039
S.E. of regression 0.843301  Akaike info criterion 2.544945
Sum squared resid 41.24710 Schwarz criterion 2.648758
Log likelihood -74.62081 Hannan-Quinn criter. 2.585630

Durbin-Watson stat 2.006835
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M519N 2.4 axTi5101d05 1na 1ne a1 52 First Difference with Intercept

Null Hypothesis: D(CPITH) has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.771885 0.0000
Test critical values: 1% level -3.542097
5% level -2.910019
10% level -2.592645
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPITH,2)
Method: Least Squares
Date: 05/17/14 Time: 10:55
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPITH(-1)) -0.979424 0.144631 -6.771885 0.0000
D(CPITH(-1),2) 0.356469 0.120618 2.955351 0.0045
C 0.571073 0.139413 4.096261 0.0001
R-squared 0.451774 Mean dependent var -0.024754
Adjusted R-squared 0.432870 S.D. dependent var 1.122514
S.E. of regression 0.845344  Akaike info criterion 2.549783
Sum squared resid 41.44715 Schwarz criterion 2.653596
Log likelihood -74.76838 Hannan-Quinn criter. 2.590468
F-statistic 23.89791 Durbin-Watson stat 1.995878

Prob(F-statistic) 0.000000
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M519h 2.5 AxTi5191d05 1na 1ne a1 521 First Difference with Trend and Intercept

Null Hypothesis: D(CPITHALI) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.785452 0.0001
Test critical values: 1% level -4.113017
5% level -3.483970
10% level -3.170071
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPITHAL?2)
Method: Least Squares
Date: 05/03/14 Time: 10:32
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPITHAI(-1)) -0.724730 0.125268 -5.785452 0.0000
C 0.367540 0.248619 1.478330 0.1446
@TREND(1997Q1) 0.002191 0.006500 0.337131 0.7372
R-squared 0.361979 Mean dependent var -0.004032
Adjusted R-squared 0.340352 S.D. dependent var 1.125169
S.E. of regression 0.913848  Akaike info criterion 2.704872
Sum squared resid 49.27197 Schwarz criterion 2.807798
Log likelihood -80.85104 Hannan-Quinn criter. 2.745283
F-statistic 16.73675 Durbin-Watson stat 1.768844

Prob(F-statistic) 0.000002
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M1919N 2.6 @%ua‘mmuﬂﬂﬂ”lm 2 52AU First Difference (None)

Null Hypothesis: D(CPITH) has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.554265 0.0000
Test critical values: 1% level -2.602794
5% level -1.946161
10% level -1.613398
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPITH,2)
Method: Least Squares
Date: 05/17/14 Time: 11:01
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPITH(-1)) -0.505801 0.111061 -4.554265 0.0000
R-squared 0.253734 Mean dependent var -0.004032
Adjusted R-squared 0.253734 S.D. dependent var 1.125169
S.E. of regression 0.971996  Akaike info criterion 2.797068
Sum squared resid 57.63137 Schwarz criterion 2.831376
Log likelihood -85.70910 Hannan-Quinn criter. 2.810538

Durbin-Watson stat 1.815235
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4 @ 9 A @ a @ .
M1 2.7 A¥HINALT INAGNITFOINTN & 52AU Level with Intercept

Null Hypothesis: CPIUS has a unit root

Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.372025 0.9801
Test critical values: 1% level -3.542097
5% level -2.910019
10% level -2.592645
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPIUS)
Method: Least Squares
Date: 05/17/14 Time: 11:03
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPIUS(-1) 0.002894 0.007778 0.372025 0.7113
D(CPIUS(-1)) 0.216250 0.113986 1.897164 0.0629
D(CPIUS(-2)) -0.522878 0.114447 -4.568748 0.0000
C 0.931687 1.503858 0.619531 0.5380
R-squared 0.283694 Mean dependent var 1.140164
Adjusted R-squared 0.245994 S.D. dependent var 1.478477
S.E. of regression 1.283814  Akaike info criterion 3.400873
Sum squared resid 93.94617 Schwarz criterion 3.539291
Log likelihood -99.72662 Hannan-Quinn criter. 3.455120
F-statistic 7.524981 Durbin-Watson stat 1.848584
Prob(F-statistic) 0.000251
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M519N 2.8 A¥Ti5 1G5 TnAanIgoi3n1 o 5981 Level with Trend and Intercept

Null Hypothesis: CPIUS has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.400262 0.3758
Test critical values: 1% level -4.115684
5% level -3.485218
10% level -3.170793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPIUS)
Method: Least Squares
Date: 05/17/14 Time: 11:04
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPIUS(-1) -0.206982 0.086233 -2.400262 0.0197
D(CPIUS(-1)) 0.295428 0.114025 2.590913 0.0122
D(CPIUS(-2)) -0.412412 0.118712 -3.474039 0.0010
C 33.07912 13.23793 2.498813 0.0154
@TREND(1997Q1) 0.254163 0.104038 2.442976 0.0177
R-squared 0.352681 Mean dependent var 1.140164
Adjusted R-squared 0.306444 S.D. dependent var 1.478477
S.E. of regression 1.231276  Akaike info criterion 3.332391
Sum squared resid 84.89824 Schwarz criterion 3.505413
Log likelihood -96.63792 Hannan-Quinn criter. 3.400200
F-statistic 7.627678 Durbin-Watson stat 1.812502

Prob(F-statistic) 0.000056
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M3199 2.9 A¥UIIMADT TAATHIFRINTNI & 38A1 Level (None)

Null Hypothesis: CPIUS has a unit root
Exogenous: None

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 6.267144 1.0000
Test critical values: 1% level -2.603423
5% level -1.946253
10% level -1.613346
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPIUS)
Method: Least Squares
Date: 05/17/14 Time: 11:04
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPIUS(-1) 0.007652 0.001221 6.267144 0.0000
D(CPIUS(-1)) 0.216032 0.113379 1.905403 0.0617
D(CPIUS(-2)) -0.525620 0.113752 -4.620755 0.0000
R-squared 0.278871 Mean dependent var 1.140164
Adjusted R-squared 0.254004 S.D. dependent var 1.478477
S.E. of regression 1.276976  Akaike info criterion 3.374797
Sum squared resid 94.57877 Schwarz criterion 3.478610
Log likelihood -99.93130 Hannan-Quinn criter. 3.415482

Durbin-Watson stat 1.844518
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Null Hypothesis: D(CPIUS) has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.788998 0.0000
Test critical values: 1% level -3.542097
5% level -2.910019
10% level -2.592645
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPIUS,2)
Method: Least Squares
Date: 05/17/14 Time: 11:05
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPIUS(-1)) -1.298444 0.147735 -8.788998 0.0000
D(CPIUS(-1),2) 0.518014 0.112850 4.590302 0.0000
C 1.484149 0.235565 6.300390 0.0000
S.E. of regression 1.274243  Akaike info criterion 3.370511
Sum squared resid 94.17428 Schwarz criterion 3.474324
Log likelihood -99.80058 Hannan-Quinn criter. 3411196

Durbin-Watson stat 1.846303
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Null Hypothesis: D(CPIUS) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.751788 0.0000
Test critical values: 1% level -4.115684
5% level -3.485218
10% level -3.170793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPIUS,2)
Method: Least Squares
Date: 05/17/14 Time: 11:06
Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPIUS(-1)) -1.306995 0.149340 -8.751788 0.0000
D(CPIUS(-1),2) 0.523144 0.113858 4.594694 0.0000
C 1.316444 0.376058 3.500641 0.0009
@TREND(1997Q1) 0.005380 0.009368 0.574275 0.5680
S.E. of regression 1.281669 Akaike info criterion 3.397529
Sum squared resid 93.63254  Schwarz criterion 3.535947
Log likelihood -99.62462 Hannan-Quinn criter. 3.451776

Durbin-Watson stat 1.848740
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Null Hypothesis: D(CPIUS) has a unit root
Exogenous: None

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.302127 0.0218
Test critical values: 1% level -2.604073
5% level -1.946348
10% level -1.613293
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPIUS,2)
Method: Least Squares
Date: 05/17/14 Time: 11:10
Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPIUS(-1)) -0.316926 0.137667 -2.302127 0.0250
D(CPIUS(-1),2) -0.039806 0.124692 -0.319232 0.7507
D(CPIUS(-2),2) -0.495757 0.116139 -4.268673 0.0001
R-squared 0.462664 Mean dependent var -0.009333
Adjusted R-squared 0.443810 S.D. dependent var 1.946167
S.E. of regression 1.451415 Akaike info criterion 3.631662
Sum squared resid 120.0765 Schwarz criterion 3.736379
Log likelihood -105.9499 Hannan-Quinn criter. 3.672623

Durbin-Watson stat 2.219478
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Null Hypothesis: EX has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.836913 0.0590
Test critical values: 1% level -3.540198
5% level -2.909206
10% level -2.592215
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)
Method: Least Squares
Date: 05/17/14 Time: 11:11
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
EX(-1) -0.151613 0.053443 -2.836913 0.0062
D(EX(-1)) 0.297861 0.119721 2.487959 0.0157
C 5.722678 2.012810 2.843129 0.0061
R-squared 0.174103 Mean dependent var 0.079355
Adjusted R-squared 0.146107 S.D. dependent var 2.143164
S.E. of regression 1.980420 Akaike info criterion 4.251672
Sum squared resid 231.4016 Schwarz criterion 4.354598
Log likelihood -128.8018 Hannan-Quinn criter. 4.292083
F-statistic 6.218761 Durbin-Watson stat 1.840631

Prob(F-statistic) 0.003542
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Null Hypothesis: EX has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.784535 0.0001
Test critical values: 1% level -4.113017
5% level -3.483970
10% level -3.170071
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)
Method: Least Squares
Date: 05/17/14 Time: 11:11
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
EX(-1) -0.329307 0.056929 -5.784535 0.0000
D(EX(-1)) 0.204953 0.102164 2.006117 0.0495
C 1491136 2.477674 6.018289 0.0000
@TREND(1997Q1) -0.078010 0.015384 -5.070885 0.0000
R-squared 0.427789 Mean dependent var 0.079355
Adjusted R-squared 0.398192 S.D. dependent var 2.143164
S.E. of regression 1.662587  Akaike info criterion 3.916968
Sum squared resid 160.3234  Schwarz criterion 4.054203
Log likelihood -117.4260 Hannan-Quinn criter. 3.970850

F-statistic 14.45374 Durbin-Watson stat 1.966633
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Null Hypothesis: EX has a unit root
Exogenous: None

Lag Length: 1 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.121802 0.6378
Test critical values: 1% level -2.602794
5% level -1.946161
10% level -1.613398
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)
Method: Least Squares
Date: 05/17/14 Time: 11:12
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
EX(-1) -0.000861 0.007067 -0.121802 0.9035
D(EX(-1)) 0.250164 0.125342 1.995849 0.0505
R-squared 0.060950 Mean dependent var 0.079355
Adjusted R-squared 0.045300 S.D. dependent var 2.143164
S.E. of regression 2.094060 Akaike info criterion 4.347813
Sum squared resid 263.1052 Schwarz criterion 4.416430
Log likelihood -132.7822 Hannan-Quinn criter. 4.374753

Durbin-Watson stat 1.805119
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Null Hypothesis: D(EX) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.005725 0.0000
Test critical values: 1% level -3.540198
5% level -2.909206
10% level -2.592215
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 05/17/14 Time: 11:12
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.751876 0.125193 -6.005725 0.0000
C 0.057344 0.266108 0.215491 0.8301
R-squared 0.375447 Mean dependent var -0.009355
Adjusted R-squared 0.365038 S.D. dependent var 2.627247
S.E. of regression 2.093509  Akaike info criterion 4.347286
Sum squared resid 262.9667 Schwarz criterion 4.415903
Log likelihood -132.7659 Hannan-Quinn criter. 4.374227
F-statistic 36.06874 Durbin-Watson stat 1.803616

Prob(F-statistic) 0.000000
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Null Hypothesis: D(EX) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.265018 0.0000
Test critical values: 1% level -4.113017
5% level -3.483970
10% level -3.170071
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 05/17/14 Time: 11:13
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.796909 0.127200 -6.265018 0.0000
C 0.816431 0.558991 1.460544 0.1494
@TREND(1997Q1) -0.023234 0.015095 -1.539135 0.1291
S.E. of regression 2.070027  Akaike info criterion 4.340178
Sum squared resid 252.8158 Schwarz criterion 4.443104
Log likelihood -131.5455 Hannan-Quinn criter. 4.380589

Durbin-Watson stat 1.782488
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Null Hypothesis: D(EX) has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.049430 0.0000
Test critical values: 1% level -2.602794
5% level -1.946161
10% level -1.613398
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 05/17/14 Time: 11:14
Sample (adjusted): 1997Q3 2012Q4
Included observations: 62 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.750750 0.124103 -6.049430 0.0000
R-squared 0.374964 Mean dependent var -0.009355
Adjusted R-squared 0.374964 S.D. dependent var 2.627247
S.E. of regression 2.077081 Akaike info criterion 4.315802
Sum squared resid 263.1702 Schwarz criterion 4.350110
Log likelihood -132.7899 Hannan-Quinn criter. 4.329272

Durbin-Watson stat 1.804519
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Date: 05/17/14 Time: 11:16

Sample (adjusted): 1997Q4 2012Q4
Included observations: 61 after adjustments
Trend assumption: Linear deterministic trend
Series: CPITH CPIUS EX

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.508814 51.64129 29.79707 0.0000
At most 1 0.123385 8.274463 15.49471 0.4365
At most 2 0.003951 0.241515 3.841466 0.6231

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.508814 43.36682 21.13162 0.0000
At most 1 0.123385 8.032947 14.26460 0.3754
At most 2 0.003951 0.241515 3.841466 0.6231

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):

CPITH CPIUS EX
0.605195 -0.210679 0.427086
0.335215 -0.201256 -0.037864

-0.483304 0.203936 0.062694
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Unrestricted Adjustment Coefficients (alpha):

D(CPITH) -0.241301 -0.168992 0.033132
D(CPIUS) -0.154015 -0.007979 0.069366
D(EX) -1.197463 0.211470 -0.022600
1 Cointegrating Equation(s): Log likelihood -241.6474
Normalized cointegrating coefficients (standard error in parentheses)
CPITH CPIUS EX
1.000000 -0.348117 0.705700
(0.01655) (0.07807)
Adjustment coefficients (standard error in parentheses)
D(CPITH) -0.146034
(0.06251)
D(CPIUS) -0.093209
(0.09261)
D(EX) -0.724699
(0.11386)
2 Cointegrating Equation(s): Log likelihood -237.6310

Normalized cointegrating coefficients (standard error in parentheses)

CPITH CPIUS EX
1.000000 0.000000 1.835436
(0.37604)
0.000000 1.000000 3.245272
(1.03992)

Adjustment coefficients (standard error in parentheses)

D(CPITH) -0.202683 0.084848
(0.06963) (0.02933)

D(CPIUS) -0.095884 0.034054
(0.10587) (0.04458)

D(EX) -0.653811 0.209721

(0.12860) (0.05416)
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Pairwise Granger Causality Tests
Date: 05/17/14 Time: 11:14
Sample: 1997Q1 2012Q4

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
DLNCPIUS does not Granger Cause DLNCPITH 61 3.36824 0.0416
DLNCPITH does not Granger Cause DLNCPIUS 3.97722 0.0243
DLNEX does not Granger Cause DLNCPITH 61 1.81110 0.1729
DLNCPITH does not Granger Cause DLNEX 0.43411 0.6500
DLNEX does not Granger Cause DLNCPIUS 61 0.82498 0.4435
DLNCPIUS does not Granger Cause DLNEX 0.63962 0.5313
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