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Abstract

The aims of this study were to: 1) study the long-term relationship between
inflation and macroeconomic variables, including gross domestic product, crude oil
prices, broad money and exchange rate; and 2) study the factors affecting inflation in
Thailand after monetary policy implementation under the inflation targeting
framework.

The data used in this study were quarterly time series data during the third
quarter of 1997 to the fourth quarter of 2012comprising consumer price index, gross
domestic product, crude oil price, broad money and exchange rate using. The study
employed Vector Autoregressive Regressive (VAR). Also, the Cointegration test
technique was applied to investigate the long-term relationship between inflation and
other macroeconomic factors. In addition, this study adopted Granger causality test to
examine the relationship between a pair of variables together with reaction analysis to

the responses and variance decomposition to the test. Isolation and analysis of

components of variance were also implemented.

The results showed that: 1) all five macroeconomic variables in the study,
consumer price index, gross domestic product, crude oil prices, broad money and
exchange rate have long-term equilibrium at the 0.05 significance level; and 2) the
most factors affecting inflation including broad money, gross domestic product,
exchange rate and crude oil price respectively, at the 0.05 significance level.

Keywords: Inflation, Macroeconomic variables, Monetary policy, long-term equilibrium
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p p
Ay, =0, +i§ oL AY, +i§i Bi AX, . +e, —(3.10)
(X, fumgld Y, wlaountas &1 Bi"lzjwhﬁu 0)
p p
AX, = a, +izzl a, AY . + i;l Y. AX L+, - (3.11)

(Y, humg 1w X, wasunlas §1aliniiu 0)

Tav1dadin -squared lumsnadou

ANNAFIUVDA Granger (non) causality Y93 X, Willdo Y, Iaun

Hm: Bn - Blz e Blp: 0

ANNAFIUVDA Granger (non) causality 93 Y, Ailisio X Iaun
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@ s A 4 a { 1 [ [ @
(IRF) #iagilszasdensudaulomnamsn/asunlainisueneg s unai (Shock) voeanls

v 1 (2

L o Sy 2. 3 4 a
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ES 1 a ] 9 o . =2 &
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2.6 MyIATEHIaemsueng mlszneuvesnamilsisau Variance Decomposition
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a 9 9 a Y Y Y a a . .
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1) ﬁ%ﬁﬂmﬁiﬁiﬂﬂﬁ’ﬂﬂ (Consumer Price Index: CPI)

@ 1 a 1 4 [
2) @mmaﬂtﬂaﬂumuummﬂaamiﬁmﬂ (Exchange rate: EX)
a [ 4
3) wannanuIasInlulssng (Gross Domestic Product: GDP)
a 9
4) 5aEuluanuruieniig (Broad Money: BM)
90’ % a
5) 91MUIUUAY (Oil Price: OP)
< % = [ ;

Nﬁfn§ﬂﬂ‘H"I‘iJﬁZﬂf’)‘Uﬂ'Jﬂﬁ]ﬂaZ!i’)ﬂﬂﬂQu

1) MINAFOUAWUIVBITOYA (Unit Root Test) 19835 Augmented Dickey-Fuller

(ADF) test L1ag 2T Phillips-Perron (PP) test

o @ d Aa
2) MINAFOUANNANNUTIFIAaNIWIUIL8Z81 (Cointegration Test) 1ABITYDI

Johansen (1988)
[~ < v .
3) mnadounNuaumailunaveadnls (Granger Causality Test)
4) mﬁmiwﬁﬂﬁﬁ‘%mmuaumdammuﬂiﬂmu (Impulse Response Function)

a o [
5) M3 AT lasuenaiulsznouvesnunlsisiu (Variance Decomposition)
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Q' % d
1. HaN1INAaaUANNUY (Unit Root Test) sll?JQGI’J!!TJ?TIN!ﬁi‘]&lﬁﬂ1ﬁﬂﬂ\|‘1’iﬂ1ﬂ

4 o w J A a
Lﬁﬂu']@]'JLLiJﬁﬂ']\Hﬂi‘k!jﬂ;ﬁ"lﬁﬂﬁﬂWﬂWﬂNTﬂﬂﬁﬂUﬂ?WﬁJu\iﬁl'}ﬂ?% Augmented
Dickey-Fuller (ADF) 18235 Phillips-Perron (3321015 NAT au%’ay‘aﬁﬁ 2@l order of integration
AV 0 138 1 (0) ABNTLAV Levels with Trend and Intercept, Levels with Intercept a3 AL

. . Vv A v o &
order of integration 10U 1 Y30 1 (1) lanamsnaaouaail

M13197 4.1 HAMINAADUANNUIAIIT Augmented Dickey-Fuller (ADF) 11835

Phillips-Perron (PP)

Unit Root ADF-test PP-test

test No trend Trend No trend Trend
CPI 0.024392 -2.570150 0.828845 -2.370331
EX -1.246224 -2.718595 -1.548425 -4.216956*
GDP 0.317386 -4.978272* 0.624942 -4.966873*
BM 8.048690 3.568585 7.285810 3.471438
0)y -0.593258 -4.533254* -0.303953 -3.041851
A cpI -7.523786* -7.695030*  -10.19370*  -13.16081*
A EX -8.297604* -8.191404*  -9.078743*  -8.974198*
A GDP -9.248929* -9.307188*  -9.806075*  -9.845731*
A BM -1.298553 -5.097205*  -3.275607*  -5.129599*
A op -7.286740* -7.245207 -7.698985*  -8.354854*

]
=1

[ o

Mg * NzaUsdIAgy 0.05

1 1 @ J {
111A15199 4.1 wundeyasynsuaalvesdnlsiAsygmaasunniaf

' 9
msane daulugilinon it a szaviedidany 5 % mnuuldhmsdnamdiuai
o w A . . Y Y o . = y 1" 9 ¥ =
@1AUN 1(First Difference) Y039 0yandi1linagou Unit Root BnA5 wundoyanivuai

AUFAUAUDINWUY (Stationary) 1 Order of integration (M1AY 1 W30 I (1)
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a d v v da
2. m‘;3mﬁwﬂmmauwumm@mmﬂmwwn (Cointegration Test)

MINAFOUANNTUNUTITI9a0n W UsLo2012 ATV Johansen (1988) &4

a Y o S o Aa ' (% . .
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»

ATZUIUNMTHARLAzMTIUdIdndlFIa1szos il aNa NIz NI U I aumnImIlsuda)

[
v A

v Y
mﬂﬂmumuw’qﬁu

Gl,uﬂﬁﬁﬂBTﬁEl%}Lﬂm“ﬁ AkaikeInformation Criterion (AIC) ‘ﬁ!’du?ﬂﬂﬂ Akaike
(1973) wuilunaslumsidensiuiudlsarimng auvesuusias Tag 1Inauns
a0l

AIC=nLogS2 + 2k

Tasrvualy

n=Suaudoya

S’= mMANLY51U59UU84 Residual

k = 911U Parameter N 1% 11 3szunamsa

o { \ '0 1 d (<] d' % 1
Taguuuiiaesnlvar AlC  srgaszilunnusiaesninisdenld aaualsan
(Lag) od1umimzauuazdnsolszuiuamuuiiass VAR 1ded19gnde iilesainiinaim
' 9 o @ o Y o 9
wlsilsruuazanuuilsilsiusaudes T1uduvesdlsuaz 311U lag Hos uagiuIuToya
1 o g’/ d o 1 a A Y ~ = =3 A %
Tumsdszanaainn AU INUNAINA1IITNIITUN AIC UDsNGA FIHUIEDINITINUAD
[ " o 1 4 1 e o 1
115130 (Lag) 197 1 lunwuasses lu Idannasimarianawdr 39 ldnsyssunam

° = Y = A A
VINLVVIADINANNUYNADUATHAITUUUFDDD
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MINATOUITIUIUAY AN NIZEN (lag length) MIUNANNITLA0N lag length

ax Ay A 1 Aaa =1 1 A v 1 Y A -4 =
Tﬂﬂ?‘ﬁ AIC 1/]ZJﬂTL!EJ‘c’J‘V]ﬁ:ﬂﬂWﬁﬂﬁLm’ﬂﬂ‘ﬁmuﬂﬂﬁmﬂﬂ@nﬁW“m‘ﬂmiﬂ%’diJﬂﬁJlﬂm“ﬂ AIC
oy A

A o ' V@ A s a A Y A = = A
ﬂ'll!@ﬂﬂq@IﬂﬂNﬂjllﬂﬁauﬂWﬂ‘U 2 Iﬂﬂﬂlﬂm“ﬂﬂ$W%1im1ﬂﬂ1 AIC UDINFABINNIYDINITINY

@ o 1 o 1 4 1 Aaa [ e
dulsvise Lag i W Iuunudriaese: ivhldaunasianauds Aadaves AIC wanelaaail

Q131N 4.2 A Lag length vz au1aedT Akaike information criterion (AIC)

Lag 0 1 2 3 4 5

Mada AIC  73.1617 63.26057  62.92733*  62.98274 63.06396 63.13167

9 v

NUBIMe) * NagaLiediAgy 0.05

o

v v da

ANNTUNUEITINYNNIZYZ

) o . . 4 a o v da

115 UMINATOY Cointegration test tNOWMTANANUAUHUTIFI9aen Wl uszazE1)

o A = = = X Y ax 1y o Y

YoM INANY FINIANBIUNATOUAI8TT Johansen (1988) Ing@1FBLLVTIA0I VAR A28
ada Trace Test nadoulasaunagiunann awslunyuiiaes VAR Uduou
Cointegrating vectors E]ENJ'%OWH’J‘H k vectors (Altermative Hypothesis ﬁum‘ﬁq A k-1 vectors) LA
MINATOUAIOEDA Maximal Eigenvalue nadon Ingauuagiunanini daulslunuudians
VAR H17U Cointegrating vectors agjihmu”laiﬁmﬁ k vectors (Altermative Hypothesis 1l

WINNGA k+1 vectors

A15199 4.3 HAaNSNATOY Cointegration Test 1A8I5UD4 Johansen (1988)

Hypothesized
a9A Trace  ANMU1LEU @9A Max-EBigen  anuianily

No. of CE(s)
None * 84.06864 0.0024* 37.2177 0.0192*
At most 1 46.85094 0.0620 23.55091 0.1512
At most 2 23.30003 0.2316 15.79494 0.2371
At most 3 7.505092 0.5197 5.367666 0.6949
At most 4 2.137426 0.1437 2.137426 0.1437

nneie * UasauuAgiuvdn Nszauiedny 0.05
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v o dIda
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Johansen (1988) 1IAAIS 1A 4.3 NWUNAIADA A azAIa0a A, 521n1510A Cointegrating

trace

o { aa [ 1 I [ 1
9wy 1 dunslaginana A 1mn1 84.06864 taziinuiiazuminy 0.0024 dau
1 aa 1 o = ] I 1w A Y v o W

aana A, iy 37.2177 Banwdiezdluminy 0.0192 Aszauisdinny 0.05

1 % o A
easd1an mInadeuanuduiutiFaaaon nluszeze1d (Cointegration Test)

'
A o o

Y J 9 T Aa Y a (% '3 (%
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{ a 1 4 [ a a aol v A
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anuduiusizigasnmluszezennseauiodidg 0.0
< & o .
3. manaaeuaNuumgunaveadinis (Granger Causality Test)

I I an Y o A o = Y 1 a Y
mimﬁaummﬂummﬂuwa M143T Granger uuﬁﬂllﬂiﬂ%1ﬂ1iﬁﬂv1]‘lﬂllﬂ N‘HL‘N@
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v { a 1 4 [ a 4 = a
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9
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= a v o U @ A T <
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[

Y
Tae'ld Lag = 2 imanmsnaaavuiinail

A 3 3 o
M13197 4.4 samsnaaauaNuumailunaveaduls

Ay anuilumailuna Y -squared P-value
Aexwez Acet  AEx —> Acp 5.647642 0.0594%*
ABMuaz Acet ABM —> Acer 9.569089 0.0084*
Aopuaz Acpp  Aop —> AGDP 5443047 0.0246*
dufideniug Tiflumailunadenu

(3

= 1Y) o A I Y a ~ o
N A —> B vigdannudunusnauls A dlumaliinemsnlasun)asludaunls B

]
= [ v o o

* NszautedInai 0.05

g

'
v A

1AUN1 (First Difference)
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=
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&
o)l
9.)0
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pantsnadouaumailuna 910A15199 4.4 wazn i 4.1 ugADIAY
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szumassgnadiunumdnylumsimuatuile (cpPn Wusdraunlurisivhimsdnun
aandelomsiySunadudn 1l luszvuasvsne Tassuimsurdalsamalnevedanald
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o Y a a 9 dyq./ 1 W A a 1 4 [ =
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o W o A a 9 ) o v o w A
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2542:Q4 73.80 38.81 754,606.00 5,932,979.00 22.70
2543:Q1 74.30 37.65 764,339.00 5,958,765.00 24.29
2543:Q2 74.30 38.66 727,229.00 5,958,760.00 24.95
2543:Q3 75.10 41.10 731,689.00 6,045,363.33 27.60
2543:Q4 74.90 43.47 785,144.00 6,179,060.00 27.49
2544:Q1 75.40 43.35 777,523.00 6,273,996.67 23.62
2544:Q2 75.90 45.50 743,138.00 6,328,109.67 25.08
2544:Q3 76.10 45.07 746,884.00 6,385,631.67 23.90
2544:Q4 75.40 44.48 806,056.00 6,519,004.67 18.24
2545:Q1 75.80 43.74 812,458.00 6,533,010.33 20.02
2545:Q2 76.20 42.79 780,037.00 6,598,773.33 24.28
2545:Q3 76.50 42.07 789,845.00 6,605,399.33 25.57
2545:Q4 76.60 43.42 854,702.00 6,587,794.67 25.07
2546:Q1 72.20 42.80 868,512.00 6,739,554.00 28.56
2546:Q2 77.50 42.23 831,715.00 6,785,606.67 24.37
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2546:Q3 77.80 41.31 842,416.00 6,848,597.67 26.51
2546:Q4 78.00 39.78 925,523.00 7,002,543.67 27.50
2547:Q1 | 79.10 39.21 926,696.00 | 7,187,650.67 | 29.18
2547:Q2 | 79.90 40.27 886,437.00 | 7,290,190.00 | 32.98
2547:Q3 | 80.60 41.30 895,134.00 | 7,356,650.00 | 36.09
2547:Q4 | 80.30 40.29 979,922.00 | 7,457,043.00 | 35.57
2548:Q1 |  81.60 38.61 959,975.00 | 7,573,271.00 | 41.07
2548:Q2 | 8290 40.10 928,361.00 | 7,566,372.67 | 47.69
2548:Q3 | 8540 41.34 944,173.00 | 7,677,581.00 | 5534
2548:Q4 | 84.90 41.04 1,025,510.00 | 7.852,427.67 | 5270
2549:Q1 | 8620 39.33 1,018,621.00 | 8,157,442.33 57.85
2549:Q2 | 87.80 38.12 975,690.00 | 8,290,666.67 | 64.68
2549:Q3 | 87.70 37.69 989,089.00 | 8,376,469.67 | 6587
2549:Q4 |  88.00 36.57 1,071,104.00 | 8,530,578.33 57.33
2550:Q1 |  87.90 35.59 1,065,589.00 | 8,796,374.00 | 55.58
2550:Q2 |  89.50 34.69 1,020,773.00 | 8,957,806.00 | 64.71
2550:Q3 |  89.50 34.06 1,043,868.00 | 9,001,980.00 | 69.97
2550:Q4 | 90.70 33.92 1,128,796.00 | 9,072,117.67 | 83.21
2551:Q1 | 92.60 32.42 1,132,889.00 | 9,301,215.33 91.30
2551:Q2 | 97.30 32.30 1,073,963.00 | 9,383,829.00 | 116.67
2551:Q3 | 94.90 33.88 1,075,757.00 | 9,360,370.00 | 113.47
2551:Q4 | 91.10 34.85 1,082,224.00 | 9,730,928.67 | 53.67
2552:Q1 | 9240 35.34 1,053,066.00 | 10,160,631.33 |  44.56
2552:Q2 | 93.40 34.72 1,018,647.00 | 10,232,556.67 | 58.93
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2552:Q3 94.00 33.97 1,045,615.00 10,074,768.00 68.07
2552:Q4 91.30 33.31 1,145,811.00 10,381,433.67 75.47
2553:Q1 | 9559 32.90 1,179,635.00 | 10,714,093.33 | 75.85
2553:Q2 | 96.50 32.38 1,112,764.00 | 10,893,235.67 | 77.86
2553:Q3 | 96.81 31.63 1,114,342.00 | 10,990,430.67 | 74.10
2553:Q4 | 97.19 29.99 1,189,371.00 | 11,533,226.67 | 84.42
2554:Q1 | 9859 30.56 1,217,024.00 | 12,087,28833 | 100.22
2554:Q2 | 100.42 30.27 1,143,132.00 | 12,548,882.67 | 110.71
2554:Q3 | 100.70 30.13 1,155,750.00 | 12,856,211.33 | 106.98
2554:Q4 | 100.62 31.02 1,083,749.00 | 13,342,052.33 | 106.20
2555:Q1 | 101.99 31.00 1,221,622.00 | 13,796,012.33 | 115.99
2555:Q2 | 102.99 31.30 1,193,904.00 | 13,888,510.00 | 10636
2555:Q3 | 104.10 31.36 1,191,575.00 | 14,314,92033 | 106.19
2555:Q4 | 104.27 30.68 1,288,533.00 | 14,848,554.00 | 107.15
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Null Hypothesis: D(CPI) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.523786 0.0000
Test critical values: 1% level -3.546099
5% level -2.911730
10% level -2.593551
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI,2)
Method: Least Squares
Date: 08/05/13 Time: 10:49
Sample (adjusted): 19980Q2 2012Q4
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -1.488771 0.197875 -7.523786 0.0000
D(CPI(-1),2) 0.244880 0.128254 1.909332 0.0613
C 0.820136 0.226932 3.614016 0.0006
R-squared 0.626854 Mean dependent var -0.032712
Adjusted R-squared 0.613527 S.D. dependent var 2.429129
S.E. of regression 1.510115 Akaike info criterion 3.711758
Sum squared resid 127.7051  Schwarz criterion 3.817396
Log likelihood -106.4969 F-statistic 47.03760

Durbin-Watson stat 2.096529  Prob(F-statistic) 0.000000
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Null Hypothesis: D(CPI) 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 -7.695030 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI,2)
Method: Least Squares
Date: 08/05/13 Time: 10:55
Sample (adjusted): 19980Q2 2012Q4
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -1.527216 0.198468 -7.695030 0.0000
D(CPI(-1),2) 0.262666 0.127990 2.052238 0.0449
C 0.340745 0.419846 0.811597 0.4205

@TREND(1997Q3) 0.015669 0.011580 1.353083 0.1816

R-squared 0.638875 Mean dependent var -0.032712
Adjusted R-squared 0.619177 S.D. dependent var 2.429129
S.E. of regression 1.499036  Akaike info criterion 3.712911
Sum squared resid 123.5910 Schwarz criterion 3.853761
Log likelihood -105.5309 F-statistic 32.43392

Durbin-Watson stat 2.130251  Prob(F-statistic) 0.000000
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Null Hypothesis: D(CPI) has a unit root
Exogenous: Constant
Bandwidth: 13 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -10.19370 0.0000
Test critical values: 1% level -3.544063

5% level -2.910860

10% level -2.593090

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 2.312261
HAC corrected variance (Bartlett kernel) 1.255048

Phillips-Perron Test Equation

Dependent Variable: D(CPI,2)

Method: Least Squares

Date: 08/05/13 Time: 11:07

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -1.191329 0.128828 -9.247442 0.0000
C 0.677456 0.213265 3.176599 0.0024
R-squared 0.595862 Mean dependent var -0.015500
Adjusted R-squared 0.588894  S.D. dependent var 2.412143
S.E. of regression 1.546607  Akaike info criterion 3.742770
Sum squared resid 138.7357  Schwarz criterion 3.812581
Log likelihood -110.2831  F-statistic 85.51518

Durbin-Watson stat 2.085864  Prob(F-statistic) 0.000000
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Null Hypothesis: D(CPI) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 20 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -13.16081 0.0000
Test critical values: 1% level -4.118444
5% level -3.486509
10% level -3.171541
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 2.283969
HAC corrected variance (Bartlett kernel) 0.532469
Phillips-Perron Test Equation
Dependent Variable: D(CPI,2)
Method: Least Squares
Date: 08/05/13 Time: 11:08
Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -1.201007 0.129668 -9.262157 0.0000
C 0.375930 0.417710 0.899977 0.3719
@TREND(1997Q3) 0.009751 0.011605 0.840274 0.4043
R-squared 0.600806 Mean dependent var -0.015500
Adjusted R-squared 0.586800 S.D. dependent var 2.412143
S.E. of regression 1.550541 Akaike info criterion 3.763792
Sum squared resid 137.0382  Schwarz criterion 3.868509
Log likelihood -109.9138  F-statistic 42.89393
Durbin-Watson stat 2.097345  Prob(F-statistic) 0.000000
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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 -8.297604 0.0000
Test critical values: 1% level -3.544063
5% level -2.910860
10% level -2.593090
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 08/05/13 Time: 11:11
Sample (adjusted): 19980Q1 2012Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.927243 0.111748 -8.297604 0.0000
C -0.165166 0.215734 -0.765600 0.4470
R-squared 0.542768 Mean dependent var -0.139667
Adjusted R-squared 0.534885 S.D. dependent var 2.450020
S.E. of regression 1.670899  Akaike info criterion 3.897365
Sum squared resid 161.9303 Schwarz criterion 3.967177
Log likelihood -114.9210  F-statistic 68.85023

Durbin-Watson stat 2.338557  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 -8.191404 0.0000
Test critical values: 1% level -4.118444
5% level -3.486509
10% level -3.171541
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 08/05/13 Time: 11:12
Sample (adjusted): 19980Q1 2012Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.934810 0.114121  -8.191404  0.0000
C -0.003960 0.455371 -0.008696 0.9931

@TREND(1997Q3) -0.005124 0.012720 -0.402839 0.6886

R-squared 0.544066 Mean dependent var -0.139667
Adjusted R-squared 0.528068 S.D. dependent var 2.450020
S.E. of regression 1.683098 Akaike info criterion 3.927856
Sum squared resid 161.4706  Schwarz criterion 4.032573
Log likelihood -114.8357  F-statistic 34.00904

Durbin-Watson stat 2.327650  Prob(F-statistic) 0.000000
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Null Hypothesis: D(EX) has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -9.078743 0.0000
Test critical values: 1% level -3.544063

5% level -2.910860

10% level -2.593090

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 2.698838
HAC corrected variance (Bartlett kernel) 1.564393

Phillips-Perron Test Equation

Dependent Variable: D(EX,2)

Method: Least Squares

Date: 08/05/13 Time: 11:12

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.927243 0.111748 -8.297604 0.0000
C -0.165166 0.215734 -0.765600 0.4470
R-squared 0.542768 Mean dependent var -0.139667
Adjusted R-squared 0.534885 S.D. dependent var 2.450020
S.E. of regression 1.670899  Akaike info criterion 3.897365
Sum squared resid 161.9303  Schwarz criterion 3.967177
Log likelihood -114.9210  F-statistic 68.85023

Durbin-Watson stat 2.338557  Prob(F-statistic) 0.000000
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Null Hypothesis: D(EX) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 7 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -8.974198 0.0000
Test critical values: 1% level -4.118444

5% level -3.486509

10% level -3.171541

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 2.691177
HAC corrected variance (Bartlett kernel) 1.514647

Phillips-Perron Test Equation

Dependent Variable: D(EX,2)

Method: Least Squares

Date: 08/05/13 Time: 11:13

Sample (adjusted): 19980Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -0.934810 0.114121 -8.191404 0.0000
C -0.003960 0.455371 -0.008696 0.9931

@TREND(1997Q3) -0.005124 0.012720 -0.402839 0.6886

R-squared 0.544066 Mean dependent var -0.139667
Adjusted R-squared 0.528068 S.D. dependent var 2.450020
S.E. of regression 1.683098 Akaike info criterion 3.927856
Sum squared resid 161.4706  Schwarz criterion 4.032573
Log likelihood -114.8357  F-statistic 34.00904

Durbin-Watson stat 2.327650  Prob(F-statistic) 0.000000




80

a v d
NaN1INAaaUUnit root ﬂlﬂﬂﬂﬁﬂﬂﬂ!%%?ﬂi?ﬂiuﬂizmﬂ

Null Hypothesis: D(GDPSA) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.248928 0.0000
Test critical values: 1% level -3.544063
5% level -2.910860
10% level -2.593090
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA,2)
Method: Least Squares
Date: 08/05/13 Time: 11:21
Sample (adjusted): 19980Q1 2012Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDPSA(-1)) -1.178168 0.127384 -9.248928 0.0000
C 10010.32 4004.736 2.499621 0.0153
R-squared 0.595939 Mean dependent var 1643.367
Adjusted R-squared 0.588972 S.D. dependent var 47134.71
S.E. of regression 30218.74  Akaike info criterion 23.50308
Sum squared resid 5.30E+10 Schwarz criterion 23.57289
Log likelihood -703.0923  F-statistic 85.54267

Durbin-Watson stat 2.036284  Prob(F-statistic) 0.000000
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Null Hypothesis: D(GDPSA) has a unit root
Exogenous: Constant
Bandwidth: 5 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -9.806075 0.0000
Test critical values: 1% level -3.544063

5% level -2.910860

10% level -2.593090

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 8.83E+08
HAC corrected variance (Bartlett kernel) 5.85E+08

Phillips-Perron Test Equation

Dependent Variable: D(GDPSA,?2)

Method: Least Squares

Date: 08/05/13 Time: 11:22

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(GDPSA(-1)) -1.178168 0.127384 -9.248928 0.0000

C 10010.32 4004.736 2.499621 0.0153
R-squared 0.595939 Mean dependent var 1643.367
Adjusted R-squared 0.588972 S.D. dependent var 47134.71
S.E. of regression 30218.74  Akaike info criterion 23.50308
Sum squared resid 5.30E+10 Schwarz criterion 23.57289
Log likelihood -703.0923  F-statistic 85.54267

Durbin-Watson stat 2.036284  Prob(F-statistic) 0.000000
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Null Hypothesis: D(GDPSA) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -9.845731 0.0000
Test critical values: 1% level -4.118444

5% level -3.486509

10% level -3.171541

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 8.67E+08
HAC corrected variance (Bartlett kernel) 5.85E+08

Phillips-Perron Test Equation

Dependent Variable: D(GDPSA,?2)

Method: Least Squares

Date: 08/05/13 Time: 11:23

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(GDPSA(-1)) -1.194074 0.128296 -9.307188 0.0000
C 2841.794 8095.113 0.351051 0.7268

@TREND(1997Q3) 231.1583 226.8805 1.018855 0.3126

R-squared 0.603166 Mean dependent var 1643.367
Adjusted R-squared 0.589242  S.D. dependent var 47134.71
S.E. of regression 30208.83  Akaike info criterion 23.51836
Sum squared resid 5.20E+10  Schwarz criterion 23.62308
Log likelihood -702.5509 F-statistic 43.31844

Durbin-Watson stat 2.039988  Prob(F-statistic) 0.000000




83

a v d
NaN1INAaaUUnit root ﬂlﬂﬂﬂﬁﬂﬂﬂ!“ﬂ%?ﬂi?ﬂiuﬂizmﬂ

Null Hypothesis: D(GDPSA) 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 -9.307188 0.0000
Test critical values: 1% level -4.118444
5% level -3.486509
10% level -3.171541
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA,2)
Method: Least Squares
Date: 08/05/13 Time: 11:24
Sample (adjusted): 19980Q1 2012Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDPSA(-1)) -1.194074 0.128296 -9.307188 0.0000
C 2841.794 8095.113 0.351051 0.7268

@TREND(1997Q3) 231.1583 226.8805 1.018855 0.3126

R-squared 0.603166 Mean dependent var 1643.367
Adjusted R-squared 0.589242 S.D. dependent var 47134.71
S.E. of regression 30208.83  Akaike info criterion 23.51836
Sum squared resid 5.20E+10 Schwarz criterion 23.62308
Log likelihood -702.5509 F-statistic 43.31844

Durbin-Watson stat 2.039988  Prob(F-statistic) 0.000000




84

NaNINAaeUUnit root Gll63ﬂ%ﬂ1€“l§ﬂ1uﬂ31uﬂu1ﬂﬂ%ﬁ

Null Hypothesis: D(BMSA) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.298553 0.6246
Test critical values: 1% level -3.548208
5% level -2.912631
10% level -2.594027
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA,2)
Method: Least Squares
Date: 08/05/13 Time: 12:33
Sample (adjusted): 199803 2012Q4
Included observations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BMSA(-1)) -0.163451 0.125872 -1.298553 0.1996
D(BMSA(-1),2) -0.277858 0.144920 -1.917317 0.0605
D(BMSA(-2),2) -0.443675 0.136501 -3.250335 0.0020
C 34144.16 23761.28 1.436966 0.1565
R-squared 0.298087 Mean dependent var 6380.236
Adjusted R-squared 0.259092 S.D. dependent var 127416.6
S.E. of regression 109675.1  Akaike info criterion 26.11490
Sum squared resid 6.50E+11 Schwarz criterion 26.25700
Log likelihood -753.3322  F-statistic 7.644213

Durbin-Watson stat 2.165786  Prob(F-statistic) 0.000239
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Null Hypothesis: D(BMSA) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.097205 0.0005
Test critical values: 1% level -4.118444
5% level -3.486509
10% level -3.171541
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA,2)
Method: Least Squares
Date: 08/05/13 Time: 12:37
Sample (adjusted): 1998Q1 20120Q4
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BMSA(-1)) -0.641021 0.125759 -5.097205 0.0000
C -12060.63 28289.41 -0.426330 0.6715

@TREND(1997Q3) 3709.268 1018.944 3.640306 0.0006

R-squared 0.315298 Mean dependent var 6817.644
Adjusted R-squared 0.291274  S.D. dependent var 125289.1
S.E. of regression 105475.7  Akaike info criterion 26.01906
Sum squared resid 6.34E+11 Schwarz criterion 26.12377
Log likelihood -777.5717  F-statistic 13.12396

Durbin-Watson stat 1.918499  Prob(F-statistic) 0.000021
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Null Hypothesis: D(BMSA) has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.275607 0.0205
Test critical values: 1% level -3.544063

5% level -2.910860

10% level -2.593090

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 1.30E+10
HAC corrected variance (Bartlett kernel) 1.30E+10

Phillips-Perron Test Equation

Dependent Variable: D(BMSA,2)

Method: Least Squares

Date: 08/05/13 Time: 12:38

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(BMSA(-1)) -0.349843 0.106802 -3.275607 0.0018

C 60282.16 22158.40 2.720511 0.0086
R-squared 0.156113 Mean dependent var 6817.644
Adjusted R-squared 0.141563 S.D. dependent var 125289.1
S.E. of regression 116082.6  Akaike info criterion 26.19476
Sum squared resid 7.82E+11  Schwarz criterion 26.26457
Log likelihood -783.8427  F-statistic 10.72960

Durbin-Watson stat 2.083230 Prob(F-statistic) 0.001782
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Null Hypothesis: D(BMSA) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.129599 0.0005
Test critical values: 1% level -4.118444

5% level -3.486509

10% level -3.171541

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 1.06E+10
HAC corrected variance (Bartlett kernel) 1.09E+10

Phillips-Perron Test Equation

Dependent Variable: D(BMSA,2)

Method: Least Squares

Date: 08/05/13 Time: 12:40

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(BMSA(-1)) -0.641021 0.125759 -5.097205 0.0000
C -12060.63 28289.41 -0.426330 0.6715

@TREND(1997Q3) 3709.268 1018.944 3.640306 0.0006

R-squared 0.315298 Mean dependent var 6817.644
Adjusted R-squared 0.291274  S.D. dependent var 125289.1
S.E. of regression 105475.7  Akaike info criterion 26.01906
Sum squared resid 6.34E+11  Schwarz criterion 26.12377
Log likelihood -777.5717  F-statistic 13.12396

Durbin-Watson stat 1.918499  Prob(F-statistic) 0.000021
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Null Hypothesis: D(OP) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.286740 0.0000
Test critical values: 1% level -3.546099
5% level -2.911730
10% level -2.593551
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP,2)
Method: Least Squares
Date: 08/05/13 Time: 11:34
Sample (adjusted): 1998Q2 20120Q4
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(OP(-1)) -1.110996 0.152468 -7.286740 0.0000
D(OP(-1),2) 0.407941 0.121445 3.359066 0.0014
C 1.774050 1.226233 1.446747 0.1535
R-squared 0.497918 Mean dependent var 0.108983
Adjusted R-squared 0.479987  S.D. dependent var 12.83238
S.E. of regression 9.253683  Akaike info criterion 7.337430
Sum squared resid 4795.317  Schwarz criterion 7.443067
Log likelihood -213.4542  F-statistic 27.76779

Durbin-Watson stat 2.013709  Prob(F-statistic) 0.000000
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Null Hypothesis: D(OP) 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 -7.245207 0.0000
Test critical values: 1% level -4.121303
5% level -3.487845
10% level -3.172314
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP,2)
Method: Least Squares
Date: 08/05/13 Time: 11:35
Sample (adjusted): 19980Q2 2012Q4
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(OP(-1)) -1.117001 0.154171  -7.245207  0.0000
D(OP(-1),2) 0.411228 0.122550 3.355585 0.0014
G 0.768784 2.583226 0.297606 0.7671

@TREND(1997Q3) 0.031696 0.071536 0.443080 0.6594

R-squared 0.499704 Mean dependent var 0.108983
Adjusted R-squared 0.472415 S.D. dependent var 12.83238
S.E. of regression 9.320808  Akaike info criterion 7.367765
Sum squared resid 4778.261  Schwarz criterion 7.508615
Log likelihood -213.3491  F-statistic 18.31163

Durbin-Watson stat 2.015604  Prob(F-statistic) 0.000000
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Null Hypothesis: D(OP) has a unit root
Exogenous: Constant
Bandwidth: 24 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.698985 0.0000
Test critical values: 1% level -3.544063

5% level -2.910860

10% level -2.593090

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 96.78573
HAC corrected variance (Bartlett kernel) 13.64830

Phillips-Perron Test Equation

Dependent Variable: D(OP,2)

Method: Least Squares

Date: 08/05/13 Time: 11:36

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(OP(-1)) -0.788091 0.128311 -6.142056 0.0000
C 1.174530 1.305586 0.899620 0.3720
R-squared 0.394097 Mean dependent var 0.011833
Adjusted R-squared 0.383650 S.D. dependent var 12.74540
S.E. of regression 10.00616  Akaike info criterion 7.477043
Sum squared resid 5807.144  Schwarz criterion 7.546855
Log likelihood -222.3113  F-statistic 37.72485

Durbin-Watson stat 1.822152  Prob(F-statistic) 0.000000




91

HaMsNAaaUUnit root Y9I IANHINUAL

Null Hypothesis: D(OP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 25 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -8.354854 0.0000
Test critical values: 1% level -4.118444

5% level -3.486509

10% level -3.171541

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 96.56013
HAC corrected variance (Bartlett kernel) 10.23235

Phillips-Perron Test Equation

Dependent Variable: D(OP,2)

Method: Least Squares

Date: 08/05/13 Time: 11:36

Sample (adjusted): 1998Q1 2012Q4
Included observations: 60 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(OP(-1)) -0.791217 0.129564 -6.106775 0.0000
C 0.313326 2.701814 0.115969 0.9081

@TREND(1997Q3) 0.027486 0.075320 0.364924 0.7165

R-squared 0.395509 Mean dependent var 0.011833
Adjusted R-squared 0.374299  S.D. dependent var 12.74540
S.E. of regression 10.08178 Akaike info criterion 7.508043
Sum squared resid 5793.608 Schwarz criterion 7.612760
Log likelihood -222.2413  F-statistic 18.64711

Durbin-Watson stat 1.822653  Prob(F-statistic) 0.000001
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VAR Lag Order Selection Criteria

Endogenous variables: BMSA CPI EX GDPSA OP
Exogenous variables: C

Date: 08/05/13 Time: 12:44

Sample: 1997Q3 201204

Included observations: 57

Lag LogL LR FPE AlC sc HQ
0 -2080.109 NA 4.09e+25 73.16170 73.34092 73.23135
1 -1772.926 549.6947 2.06e+21 63.26057 64.33586*  63.67846*
2 -1738.429 55.67981*  1.50e+21*  62.92733*  64.89870 63.69347
3 -1715.008 33.69314 1.68e+21 62.98274 65.85018 64.09712
4 -1692.323 28.65506 2.02e+21 63.06396 66.82747 64.52659
5 -1669.253 25.09384 2.59e+21 63.13167 67.79126 64.94255

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria
Endogenous variables: DLNCPI DLNEX DLNBMSA DLNGDPSA
DLNOP

Exogenous variables: C
Date: 10/22/13 Time: 15:00
Sample: 1997Q3 201204
Included observations: 56

Lag LogL LR FPE AlC sc HQ
0 583.4160 NA 7.35e-16 -20.65771  -20.47688*  -20.58760*
1 612.6594 52.22043 6.34e-16 -20.80927  -19.72426  -20.38861
2 641.6058 46.52086* 5.63e-16*  -20.95021*  -18.96102 -20.17900
3 663.4331 31.18194 6.66e-16 -20.83690  -17.94354  -19.71515
4 683.9062 25.59133 8.75e-16 -20.67522  -16.87769  -19.20292
5 705.5900 23.23265 1.19e-15 -20.55679  -15.85508  -18.73394

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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NSUMINATOU Impulse Response (lay Variance Decomposition

VAR Lag Order Selection Criteria

Endogenous variables: LNCPI LNEX LNBMSA LNGDPSA LNOP
Exogenous variables: C

Date: 10/22/13 Time: 15:05

Sample: 19970Q3 201204

Included observations: 57

Lag LogL LR FPE AlC sc HQ
0 323.5263 NA 9.63e-12 -11.17636  -10.99715  -11.10671
1 633.4666 554.6301 4.40e-16 -21.17427  -20.09898*  -20.75637*
2 664.9972 50.89142* 3.57e-16*  -21.40341*  -19.43204  -20.63727
3 684.3677 27.86637 4.59¢-16 -21.20588  -18.33844  -20.09150
4 708.5483 30.54391 5.24e-16 -21.17713  -17.41362 -19.71450
5 729.0737 22.32588 7.35e-16 -21.02013  -16.36054  -19.20925

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Date: 08/05/13 Time: 12:47

Sample (adjusted): 1998Q2 20120Q4
Included observations: 59 after adjustments
Trend assumption: Linear deterministic trend
Series: CPI EX GDPSA BMSA OP

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 * 0.467839 84.06864 69.81889 0.0024
At most 1 0.329122 46.85094 47.85613 0.0620
At most 2 0.234871 23.30003 29.79707 0.2316
At most 3 0.086962 7.505092 15.49471 0.5197
At most 4 0.035579 2.137426 3.841466 0.1437
Trace test indicates 1 cointegratingeqn(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 * 0.467839 37.21770 33.87687 0.0192
At most 1 0.329122 23.55091 27.58434 0.1512
At most 2 0.234871 15.79494 21.13162 0.2371
At most 3 0.086962 5.367666 14.26460 0.6949
At most 4 0.035579 2.137426 3.841466 0.1437
Max-eigenvalue test indicates 1 cointegratingeqn(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=l):
CPI EX GDPSA BMSA OP
-0.193032 -0.065364 4.41E-06 -1.17E-06 0.072687
0.558493 0.083120 -2.71E-06 -6.08E-07 -0.138095
-0.765045 -0.297702 2.94E-05 9.75E-07 -0.017027
0.198025 -0.434781 -8.93E-06 -5.32E-07 -0.031197
0.523900 0.032130 2.18E-06 -1.67E-06 -0.032378
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Unrestricted Adjustment Coefficients (alpha):

D(CPI) 0.066483 -0.101883 0.559800 -0.101098 -0.041359
D(EX) 0.067444 -0.462620 -0.114901 0.266673 -0.093870
D(GDPSA) -12782.23 1755.758 -2144.024 -2139.435 -2748.566
D(BMSA) -45527.12 -20053.56 4462.642 5308.252 11901.02
D(OP) -1.605907 2.391373 2.827377 0.783208 -0.194757
1 Cointegrating Equation(s): Log likelihood -1818.480
Normalized cointegrating coefficients (standard error in parentheses)
CPI EX GDPSA BMSA OoP
1.000000 0.338617 -2.29E-05 6.04E-06 -0.376556
(0.40454) (1.7E-05) (1.4E-06) (0.10947)
Adjustment coefficients (standard error in parentheses)
D(CPI) -0.012833
(0.03490)
D(EX) -0.013019
(0.03753)
D(GDPSA) 2467.375
(616.721)
D(BMSA) 8788.177
(2513.55)
D(OP) 0.309991
(0.22253)
2 Cointegrating Equation(s): Log likelihood -1806.705
Normalized cointegrating coefficients (standard error in parentheses)
CPI EX GDPSA BMSA OoP
1.000000 0.000000 9.28E-06 -6.68E-06 -0.145875
(2.0E-05) (1.5E-06) (0.11969)
0.000000 1.000000 -9.49E-05 3.76E-05 -0.681245
(9.9E-05) (7.9E-06) (0.61031)
Adjustment coefficients (standard error in parentheses)
D(CPI) -0.069734 -0.012814
(0.10648) (0.01905)
D(EX) -0.271389 -0.042861
(0.10776) (0.01928)
D(GDPSA) 3447.955 981.4343
(1881.84) (336.750)
D(BMSA) -2411.605 1308.977
(7497.85) (1341.72)
D(OP) 1.645557 0.303739
(0.64929) (0.11619)




3 Cointegrating Equation(s):
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Log likelihood

-1798.807

Normalized cointegrating coefficients (standard error in parentheses)

CPI EX GDPSA BMSA OP
1.000000 0.000000 0.000000 -1.46E-05 0.228385
(2.8E-06) (0.18287)
0.000000 1.000000 0.000000 0.000119 -4.510776
(2.2E-05) (1.48212)
0.000000 0.000000 1.000000 0.858091 -40335.57
(0.16157) (10732.8)
Adjustment coefficients (standard error in parentheses)
D(CPI) -0.498007 -0.179468 1.70E-05
(0.15528) (0.05075) (4.8E-06)
D(EX) -0.183484 -0.008655 -1.82E-06
(0.17554) (0.05737) (5.4E-06)
D(GDPSA) 5088.229 1619.715 -0.124184
(3063.65) (1001.24) (0.09456)
D(BMSA) -5825.727 -19.56200 -0.015528
(12249.7) (4003.36) (0.37808)
D(OP) -0.517513 -0.537978 6.95E-05
(0.98453) (0.32176) (3.0E-05)
4 Cointegrating Equation(s): Log likelihood -1796.123
Normalized cointegrating coefficients (standard error in parentheses)
CPI EX GDPSA BMSA OoP
1.000000 0.000000 0.000000 0.000000 -0.339831
(0.02258)
0.000000 1.000000 0.000000 0.000000 0.109000
(0.04680)
0.000000 0.000000 1.000000 0.000000 -7035.302
(792.115)
0.000000 0.000000 0.000000 1.000000 -38807.40
(5938.53)
Adjustment coefficients (standard error in parentheses)
D(CPI) -0.518026 -0.135513 1.79E-05 5.84E-07
(0.15783) (0.08596) (5.0E-06) (2.8E-07)
D(EX) -0.130676 -0.124600 -4.21E-06 -5.16E-08
(0.17503) (0.09533) (5.5E-06) (3.1E-07)
D(GDPSA) 4664.567 2549.901 -0.105074 0.012892
(3112.07) (1695.01) (0.09822) (0.00543)
D(BMSA) -4774.559 -2327.490 -0.062943 0.066822
(12480.7) (6797.68) (0.39392) (0.02178)
D(OP) -0.362418 -0.878502 6.25E-05 2.76E-06
(0.99864) (0.54391) (3.2E-05) (1.7E-06)
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 08/05/13 Time: 12:49

Sample: 19970Q3 201204

Included observations: 59

Dependent variable: DLNCPI

Excluded Chi-sq df Prob.
DLNEX 5.647642 2 0.0594
DLNGDPSA 1.486181 2 0.4756
DLNBMSA 9.569089 2 0.0084
DLNOP 1.749496 2 0.4170
All 16.62196 8 0.0343
Dependent variable: DLNEX
Excluded Chi-sq df Prob.
DLNCPI 1.309938 2 0.5195
DLNGDPSA 0.031274 2 0.9845
DLNBMSA 0.559563 2 0.7559
DLNOP 1.804041 2 0.4057
All 4.344186 8 0.8248
Dependent variable: DLNGDPSA
Excluded Chi-sq df Prob.
DLNCPI 0.970287 2 0.6156
DLNEX 0.330416 2 0.8477
DLNBMSA 1.531390 2 0.4650
DLNOP 7.413047 2 0.0246

All 12.30954 8 0.1379




Dependent variable: DLNBMSA
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Excluded Chi-sq df Prob.
DLNCPI 2.189976 2 0.3345
DLNEX 0.396206 2 0.8203

DLNGDPSA 0.401215 2 0.8182

DLNOP 4.201619 2 0.1224

All 5.444169 8 0.7092
Dependent variable: DLNOP

Excluded Chi-sq df Prob.
DLNCPI 1.327998 2 0.5035
DLNEX 1.666647 2 0.4346

DLNGDPSA 0.611460 2 0.7366
DLNBMSA 2.422075 2 0.2979
All 17.33730 8 0.0268
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Period  LNCPI LNOP LNEX LNGDPSA LNBMSA
1 0.015419 0.000000 0.000000 0.000000 0.000000
2 0.006936 0.001522 -0.003685 0.000184 0.006331
3 0.003978 0.001767 -0.004241 0.003487 0.004572
4 0.003276 0.001985 -0.003644 0.004189 0.003264
5 0.002767 0.001256 -0.002525 0.004678 0.003057
6 0.001722 0.000532 -0.001254 0.004720 0.003420
7 0.000862 0.000130 -7.20E-05 0.004590 0.003695
8 0.000276 0.000143 0.000819 0.004249 0.003907
9 -9.88E-05 0.000399 0.001385 0.003847 0.004079
10 -0.000366 0.000729 0.001692 0.003449 0.004239
11 -0.000570 0.001005 0.001837 0.003095 0.004396
12 -0.000735 0.001164 0.001898 0.002781 0.004566
13 -0.000866 0.001199 0.001922 0.002502 0.004758
14 -0.000961 0.001138 0.001927 0.002246 0.004971
15 -0.001014 0.001019 0.001912 0.002010 0.005198
16 -0.001022 0.000874 0.001872 0.001794 0.005429
17 -0.000987 0.000726 0.001800 0.001603 0.005657
18 -0.000915 0.000587 0.001697 0.001441 0.005876
19 -0.000814 0.000458 0.001569 0.001314 0.006084
20 -0.000693 0.000338 0.001423 0.001222 0.006278
21 -0.000562 0.000227 0.001269 0.001166 0.006460
22 -0.000426 0.000122 0.001116 0.001142 0.006630
23 -0.000292 2.65E-05 0.000970 0.001147 0.006789
24 -0.000162 -5.98E-05 0.000836 0.001176 0.006939

Cholesky Ordering: LNCPI LNEX LNGDPSA LNM3SA LNOP
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Variance Decomposition + 2 S.E.

Percent LNCPI variance due to LNCPI
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2545 0.8 0.3 0.6 0.4 0.1 0.2 0.1 0.3 0.4 1.4 1.2 1.6 0.6
2546 2.2 1.9 1.7 1.6 1.9 1.7 1.8 2.2 1.7 1.2 1.8 1.8 1.8
2547 1.2 2.2 2.3 2.5 2.4 3 3.1 3.1 3.6 3.5 3 2.9 2.7
2548 2.7 2.5 3.2 3.6 3.7 3.8 53 5.6 6 6.2 5.9 5.8 4.5
2549 5.9 5.6 5.7 6 6.2 59 4.4 3.8 2.7 2.8 35 35 4.7
2550 3 2.3 2 1.8 1.9 1.9 =7 1.1 2.1 2.5 3 32 2.2
2551 4.3 54 53 6.2 7.6 8.9 9.2 6.4 6 3.9 2.2 0.4 5.5
2552 -0.4 -0.1 -0.2 -0.9 -3.3 -4 -4.4 -1 -1 0.4 1.9 35 -0.8
2553 4.1 3.7 34 3 3.5 33 3.4 33 3 2.8 2.8 3 3.3
2554 3 2.9 3.1 4 42 4.1 4.1 43 4 42 42 35 3.8
2555 34 34 3.5 2.5 2.5 2.6 2.7 2.7 34 33 2.7 3.6 3.0
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2545 1 0.9 1 0.5 0.4 0.2 0.2 0.3 0.3 0.2 0.2 0.3 0.5
2546 0.4 0.3 0.2 0.2 0.1 0.2 0.1 0 0 0 0.1 0 0.1
2547 -0.1 0.2 0.2 0.2 0.5 0.5 0.7 0.5 0.6 0.6 0.6 0.6 0.4
2548 0.7 0.6 0.8 0.8 1.2 1.3 1.9 2.3 2.3 2.4 2.4 2.6 1.6
2549 2.5 2.7 2.6 2.9 2.7 2.7 2 1.9 1.9 1.8 1.7 1.5 2.2
2550 1.6 1.4 1.3 1.2 0.7 0.7 0.8 0.7 0.8 1 1.1 1.2 1.0
2551 1.2 1.5 1.7 2.1 2.8 3.6 3.7 2.7 2.6 2.4 2 1.8 2.3
2552 1.6 1.8 1.5 1 -0.3 -1 -1.2 -0.2 -0.1 -0.1 0.1 0.3 0.3
2553 0.6 0.3 0.4 0.5 1.2 1.1 1.2 1.2 1.1 1.1 1.1 1.4 0.9
2554 1.32 1.45 1.62 2.07 2.48 2.55 2.59 2.85 2.92 2.89 2.9 2.66 2.4
2555 2.75 2.72 2.77 2.13 1.95 1.92 1.87 1.76 1.89 1.83 1.85 1.78 2.1
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