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Independent Study title: The Relationship between Economic Growth and
Financial Variables
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Abstract

This study aimed to study: 1) the movement of the overall Gross Domestic
Product and financial variables including the Broad Money, Interest Rate Policy and
the Consumer Price Index; and 2) the relationship between Gross Domestic Product
and these financial variables.

The study used quarterly secondary time series data with a total of 44
qutaters, from the 15" Quarter of 2002 to the 4™.Quarter of 2012 by using Vector Auto
Regressive (VAR) models. It applied econometric tools to test the Unit Root, long
term equilibrium relationship through Johansen approach (1988), and the test for
causality.

The results showed that: 1) the movement of the variables in the study
including Gross Domestic Product, the Broad Money and the Consumer Price Index
showed upward increasing adjustment continuously. The Interest Rate Policy had
fluctuated depending on monetary policy implementation by The Bannk of Thailand,;
2) Gross Domestic Product and financial variables in the study with long-term
equilibrium were interrelated. To test the causality between each pair of variables, the
change in Consumer Price Index rate affected Interest Rate Policy, at the level of
significance at 0.05, but no significant relationship between economic growth and
financial variables, i.e. Broad Money, Interest Rate Policy and the Consumer Price
Index. Although, in theory, financial variables are likely to affect the economic
growth through various variables to the real economy, the results of this study
remained unclear. Nevertheless, monetary policy should be given to stabilize the
economy at higher weight than the economic expansion.

Keywords:  Broad Money, Interest Rate Policy, Long-run equilibrium relationship,
Causality Test
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nunenuN X Wumglminanisnasundasddu Y wwes wazaunsih 2 m1azlfias

a A [ Y a A 1A o Y 1
auyag i Y ludlumgldifanmsdsunlaslu X mnmiaidnalaegnieusnyieves

MFIDNTVIFUN U



UN 4

NaNIIANE

a [ (3

MIAREIANNTURUT Tz s aAn Tamamsygnatualsn1en s
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Johansen (1988) seH1aNaAN UNUIATINNYIUYTLNAGDP) , Usuatuluanuvruiening
Y
(BM) .6as1aonidion Toua(RP) ,AxTis1du3 Ina(CPI)
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@ 3 manadauaNuungluna (Granger-cauaslity  Test) 384919

waasuuIaImmelulszmaGpp) tazdlsn g lumsdnysanandiadu
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A1519N 4.1 HAMINATOUANUHY Unit Root 1A87F Augmented Dickey-Fuller (ADF) test

ADF-test
Unit Root Test
No trend trend None

GDP -0.975512 -3.712851* 2.005473
BM 5.709699 1.103681 10.92264
Rp -2.338500 -2.296305 -0.828943
CPI -0.120312 -4.006300* 3.485809
AGDP -8.403941* -8.288523* -7.505247*

ABM -3.7766744* -6.121601* 0.405437
A Rp -3.438820* -3.402565 -3.481665*
ACPI -6.670834* -6.602769* -4.938847*

4 1 { [ a [ I'd
ANI51N 4.1 WUIWaNIINAEDY Unit Root N52AY level 1(0) VDI HARNMUM
a Y [ dy
wasuneludszmna (GDP), Wsuatuluanunueniia@m), sasiaoniliou Teua(RP),
Y
avtisfu3 Ina (CPD) 13 3 3Uuny 1AuUA Levels with Trend and Intercept , Levels with Intercept
1ag Levels without Trend and Intercept WU162143 Nanyae it (non-stationary) N3ZA1

l
0o w A [

A a ' v W A g = 1A =2 o
Levels Y179 I(O) Iﬂ8W%15m1mﬂﬂ1i$ﬂﬂuﬂﬁ1ﬂﬂgﬂ 0.05 Uyl ﬂ‘HlellllN Nuﬂﬂ”ﬁi

U

NaR19a1AuN 1 (First Difference)

v
A o

9 9 9
NUUIININATDOU Unit Root  0nATY WU?T@’JLLﬂiﬂQWNﬂVINWNWﬁﬂBW 1l

AaanAn NI ARaA SR IvianSe 1(1)
Y v v da
aIUN 2 MINATOUANNTNNUEIBIgas W 15281 (Cointegration Test)

NINATOUANUFNWUTIFIAasNINITLoL1I1U0IV0YADYNTUIIAT ATWIT

Johansen (1988) l¥lunsainnageudiudsniuinnii 2 dauls Taedsalszuianisuu
o o o AAa o v . . o

Maximum Likeliood #1l#a@iuisadanisnunsaiiinannuduius Cointegration 91UIU

WINNNH YA
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(Lag length) NMiv1e Taslumsanuiilginain Akaike Information Criterion (AIC) w®

. < J = ° @ TR A J Ay A
Akaike (1973) yuthunaa lumsiaon uIUAMUTAIFINNITUIINAT AIC nuMUDINGA
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A o

[ Aan o 1 [~ " W 1 1T @ o (%
NNATDA qﬂmmﬁmGlﬁ’mummu,ﬂimmmu2 ﬁmmmmmummwgﬂ%m HIU

U

=
ANHN

M13°19% 4.2 MINATeY Cointegration 1AsNATAUAIADA A

trace

Unrestricted Cointegration Rank test(trace)

Hypothesized No.of CE(s) Trace Statistic Prob.**
None* 57.69255 0.0046

At most 1* 31.70413 0.0298

At most 2 14.73196 0.0649

At most 3* 4.762575 0.0291

Trace test indicates 2 cointegratingeqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

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

M350 4.3 MINAADY Cointegration 1AGNNTUIATDAA |

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized No.of CE(s) Trace Statistic Prob.**
None 25.98842 0.0789

At most 1 16.97217 0.1733

At most 2 9.969385 0.2140

At most 3* 4.762575 0.0291

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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gd1fey 0.05 FIUAITDA Max-Eign  IMA15199 4.3 WU31 1uiAA Cointegration N5 AL
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Y] Y4 1 % = (LY =\ [ v Ja I o o [
ANNFUNUTIzHIveIalsnazgndlslalanudunusidumrgiunadanuuaziu
A I Y a A = o & = o v 1 o
wyotlumaldiinanisnlasuulasludndanlswile mansenyianuduiussenedls

HERd IARIN1T19 4.4

MINN 44 MINAFOUANUFUNUTIEHIA M

@ v o
G]'JUJJ? ANUTAUNUD F-Statistic P-value

ACPI iag ARP ACPI —> ARP 11.2870 0.00016*
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Houafllumsinm
GDP BM
812,458.00 6,560,345.00
780,037.00 6,591,390.00
789,845.00 6,475,300.00
854,702.00 6,647,163.00
868,512.00 6,764,780.00
831,715.00 6,789,337.00
842,416.00 6,874,850.00
925,523.00 7,062,321.00
926,696.00 7,217,432.00
886,437.00 7,238,006.00
895,134.00 7,380,276.00
979,922.00 7,471,427.00
959,975.00 7,564,577.00
928,361.00 7,540,229.00
944,173.00 7,739,816.00
1,025,510.00 7,926,921.00
1,018,621.00 8,211,938.00
975,690.00 8,242,379.00
989,089.00 8,405,273.00
1,071,104.00 8,573,377.00
1,065,589.00 8,890,318.00
1,020,773.00 8,907,713.00
1,043,868.00 8,987,676.00

1,128,796.00

9,109,468.00

Rp
2.00
2.00
2.00
1.75
1.75
1.25
1.25
1.25
1.25
1.25
1.50
2.00
2.25
2.50
3.25
4.00
4.50
5.00
5.00
5.00
4.50
3.50
3.25

3.25

CPI

75.85

76.20

76.47

76.65

77.18

77.45

77.81

77.99

79.06

79.86

80.57

80.31

81.56

82.89

85.39

84.95

86.20

87.80

87.71

87.98

87.90

89.50

89.50

90.70
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Houafllumsinm
GDP BM
1,132,889.00 9,393,191.00
1,073,963.00 9,296,182.00
1,075,757.00 9,409,979.00
1,082,224.00 9,44,331.00
1,053,066.00 10,232,883.00
1,018,647.00 10,133,741.00
1,045,615.00 10,112,607.00
1,145,811.00 10,617,013.00
1,179,635.00 10,855,592.00
1,112,764.00 10,846,410.00
1,114,342.00 11,116,099.00
1,189,371.00 11,778,822.00
1,217,024.00 12,284,438.00
1,143,132.00 12,603,864.00
1,155,750.00 12,902,730.00
1,083,749.00 13,559,887.00
1,221,622.00 13,890,275.00
1,193,904.00 14,012,989.00
1,191,575.00 14,544,495.00
1,291,088.00 14,966,787.00

ﬁu1ﬂ1il!ﬁﬂﬂi$mﬁ1ﬂﬂ
ﬁu1ﬂ1il!ﬁﬂﬂi$mﬁ1ﬂﬂ

dnindytimsygnanam

Rp
3.25
3.25
3.75
2.75
1.50
1.25
1.25
1.25
1.25
1.25
1.75
2.00
2.50
3.00
3.50
3.50
3.00
3.00
3.00

2.75
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CPI

92.60

97.30

94.90

91.10

92.40

93.40

94.00

94.30

95.59

96.50

96.81

97.19

98.59

100.42

100.70

100.62

101.99

102.99

104.10

104.27
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NATOY unit root I level Intercep
Null Hypothesis: GDPSA has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.975512 0.7536
Test critical values: 1% level -3.592462
5% level -2.931404
10% level -2.603944
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA)
Method: Least Squares
Date: 10/26/13 Time: 12:44
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
GDPSAC(-1) -0.042211 0.043270 -0.975512 0.3350
C 54470.14 44605.47 1.221154 0.2290
R-squared 0.022684 Mean dependent var 11258.76
Adjusted R-squared -0.001153 S.D. dependent var 34371.01
S.E. of regression 34390.82 Akaike info criterion 23.77436
Sum squared resid 4.85E+10 Schwarz criterion 23.85628
Log likelihood -509.1488 F-statistic 0.951624

Durbin-Watson stat 2.482469  Prob(F-statistic) 0.335027
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NATOY unit root 35 level Trend and Intercep

Null Hypothesis: GDPSA has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.712851 0.0321
Test critical values: 1% level -4.186481
5% level -3.518090
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA)
Method: Least Squares
Date: 10/26/13 Time: 12:46
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
GDPSAC(-1) -0.506228 0.136345 -3.712851 0.0006
C 425619.8 111852.4 3.805193 0.0005
@TREND(2545Q1) 4721.241 1331.669 3.545356 0.0010
R-squared 0.256363 Mean dependent var 11258.76
Adjusted R-squared 0.219182 S.D. dependent var 34371.01
S.E. of regression 30371.57 Akaike info criterion 23.54762
Sum squared resid 3.69E+10 Schwarz criterion 23.67049
Log likelihood -503.2737 F-statistic 6.894855
Durbin-Watson stat 2.033902 Prob(F-statistic) 0.002674
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NAADY unit root 15 level None
Null Hypothesis: GDPSA has a unit root

Exogenous: None

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.005473 0.9880
Test critical values: 1% level -2.619851
5% level -1.948686
10% level -1.612036
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA)
Method: Least Squares
Date: 10/26/13 Time: 12:47
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
GDPSAC(-1) 0.010262 0.005117 2.005473 0.0514
R-squared -0.012862  Mean dependent var 11258.76
Adjusted R-squared -0.012862  S.D. dependent var 34371.01
S.E. of regression 34591.34  Akaike info criterion 23.76358
Sum squared resid 5.03E+10  Schwarz criterion 23.80453
Log likelihood -509.9169  Durbin-Watson stat 2.522542
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NATOY unit root 35 1™ difference Intercep
Null Hypothesis: D(GDPSA) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.403941 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA,2)
Method: Least Squares
Date: 10/26/13 Time: 12:48
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDPSA(-1)) -1.291582 0.153688 -8.403941 0.0000
C 13967.10 5433.405 2.570599 0.0140
R-squared 0.638422  Mean dependent var 639.2580
Adjusted R-squared 0.629383  S.D. dependent var 55322.05
S.E. of regression 33679.15  Akaike info criterion 23.73359
Sum squared resid 4.54E+10  Schwarz criterion 23.81634
Log likelihood -496.4055  F-statistic 70.62622
Durbin-Watson stat 2.025109  Prob(F-statistic) 0.000000
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NATOV unit root 35 1 difference Trend and Intercep
Null Hypothesis: D(GDPSA) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.288523 0.0000
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA,2)
Method: Least Squares
Date: 10/26/13 Time: 12:48
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDPSA(-1)) -1.292231 0.155906 -8.288523 0.0000
C 14665.13 11309.48 1.296711 0.2024

@TREND(2545Q1) -30.72592 434.9354 -0.070645 0.9440

R-squared 0.638468  Mean dependent var 639.2580
Adjusted R-squared 0.619928  S.D. dependent var 55322.05
S.E. of regression 34106.02  Akaike info criterion 23.78108
Sum squared resid 4.54E+10  Schwarz criterion 23.90520
Log likelihood -496.4028  F-statistic 34.43718

Durbin-Watson stat 2.024292  Prob(F-statistic) 0.000000
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NAGOL unit root 35 1" difference None
Null Hypothesis: D(GDPSA) has a unit root
Exogenous: None

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.505247 0.0000
Test critical values: 1% level -2.621185
5% level -1.948886
10% level -1.611932
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPSA,2)
Method: Least Squares
Date: 10/26/13 Time: 12:49
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDPSA(-1)) -1.176269 0.156726 -7.505247 0.0000
R-squared 0.578690  Mean dependent var 639.2580
Adjusted R-squared 0.578690  S.D. dependent var 55322.05
S.E. of regression 35908.67  Akaike info criterion 23.83887
Sum squared resid 5.29E+10  Schwarz criterion 23.88024
Log likelihood -499.6162  Durbin-Watson stat 1.940444




NATOV unit root I level Intercep

Null Hypothesis: BMSA has a unit root

Exogenous: Constant

61

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5.709699 1.0000
Test critical values: 1% level -3.592462
5% level -2.931404
10% level -2.603944
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA)
Method: Least Squares
Date: 10/26/13 Time: 12:51
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BMSAC(-1) 0.045396 0.007951 5.709699 0.0000
C -226005.3 76295.41 -2.962240 0.0051
R-squared 0.442940  Mean dependent var 197076.2
Adjusted R-squared 0.429353  S.D. dependent var 157778.8
S.E. of regression 119188.0  Akaike info criterion 26.26019
Sum squared resid 5.82E+11 Schwarz criterion 26.34210
Log likelihood -562.5940  F-statistic 32.60067
Durbin-Watson stat 1.983444  Prob(F-statistic) 0.000001
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NATOY unit root 35 level Trend and Intercep
Null Hypothesis: BMSA has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.103681 0.9999
Test critical values: 1% level -4.186481
5% level -3.518090
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA)
Method: Least Squares
Date: 10/26/13 Time: 12:52
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BMSA(-1) 0.034772 0.031506 1.103681 0.2763
C -171523.6 174226.1 -0.984489 0.3308
@TREND(2545Q1) 2024.058 5803.941 0.348738 0.7291
R-squared 0.444628  Mean dependent var 197076.2
Adjusted R-squared 0.416860  S.D. dependent var 157778.8
S.E. of regression 120485.6  Akaike info criterion 26.30366
Sum squared resid 5.81E+11  Schwarz criterion 26.42654
Log likelihood -562.5287  F-statistic 16.01193

Durbin-Watson stat 1.967874  Prob(F-statistic) 0.000008




NAADY unit root I3 level None

Null Hypothesis: BMSA has a unit root

Exogenous: None
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Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 10.92264 1.0000
Test critical values: 1% level -2.619851
5% level -1.948686
10% level -1.612036
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA)
Method: Least Squares
Date: 10/26/13 Time: 12:52
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BMSA(-1) 0.022522 0.002062 10.92264 0.0000
R-squared 0.323717  Mean dependent var 197076.2
Adjusted R-squared 0.323717  S.D. dependent var 157778.8
S.E. of regression 129751.7  Akaike info criterion 26.40761
Sum squared resid 7.07E+11  Schwarz criterion 26.44857
Log likelihood -566.7637  Durbin-Watson stat 1.593492
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NATOV unit root 35 1™ difference Intercep
Null Hypothesis: D(BMSA) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.766744 0.0064
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA,2)
Method: Least Squares
Date: 10/26/13 Time: 12:53
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BMSAC(-1)) -0.526848 0.139868 -3.766744 0.0005
C 104544.4 35055.59 2.982245 0.0049
R-squared 0.261834  Mean dependent var 1731.216
Adjusted R-squared 0.243380  S.D. dependent var 163890.6
S.E. of regression 142558.5  Akaike info criterion 26.61934
Sum squared resid 8.13E+11 Schwarz criterion 26.70209
Log likelihood -557.0061  F-statistic 14.18836
Durbin-Watson stat 2.020563  Prob(F-statistic) 0.000533
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NATOV unit root 35 1 difference Trend and Intercep
Null Hypothesis: D(BMSA) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.121601 0.0000
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA,2)
Method: Least Squares
Date: 10/26/13 Time: 12:54
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BMSAC(-1)) -0.956813 0.156301 -6.121601 0.0000
C -2333.414 39035.16 -0.059777 0.9526

@TREND(2545Q1) 8479.309 2028.036 4.181044 0.0002

R-squared 0.490299  Mean dependent var 1731.216
Adjusted R-squared 0.464161  S.D. dependent var 163890.6
S.E. of regression 119969.6  Akaike info criterion 26.29661
Sum squared resid 5.61E+11  Schwarz criterion 26.42073
Log likelihood -549.2289  F-statistic 18.75775

Durbin-Watson stat 1.881169  Prob(F-statistic) 0.000002
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NAGOL unit root 35 1" difference None
Null Hypothesis: D(BMSA) has a unit root
Exogenous: None

Lag Length: 3 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.405437 0.7957
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BMSA,2)
Method: Least Squares
Date: 10/26/13 Time: 12:54
Sample (adjusted): 2546Q2 2555Q4
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BMSAC(-1)) 0.038157 0.094113 0.405437 0.6876
D(BMSA(-1),2) -0.763568 0.180742 -4.224624 0.0002
D(BMSA(-2),2) -0.682167 0.182593 -3.735991 0.0007
D(BMSA(-3),2) -0.444504 0.160603 -2.767710 0.0090
R-squared 0.423608 Mean dependent var 5853.620
Adjusted R-squared 0.374203  S.D. dependent var 162855.6
S.E. of regression 128830.7  Akaike info criterion 26.46730
Sum squared resid 5.81E+11  Schwarz criterion 26.63792

Log likelihood -512.1124  Durbin-Watson stat 1.820520
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NATOV unit root I level Intercep
Null Hypothesis: RP has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.338500 0.1652
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RP)
Method: Least Squares
Date: 10/26/13 Time: 12:56
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RP(-1) -0.111810 0.047813 -2.338500 0.0246
D(RP(-1)) 0.593678 0.129260 4.592893 0.0000
C 0.294561 0.135500 2.173881 0.0358
R-squared 0.375467  Mean dependent var 0.017857
Adjusted R-squared 0.343440  S.D. dependent var 0.439626
S.E. of regression 0.356222  Akaike info criterion 0.842222
Sum squared resid 4.948863  Schwarz criterion 0.966342
Log likelihood -14.68667  F-statistic 11.72335

Durbin-Watson stat 1.977730  Prob(F-statistic) 0.000103
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NATOY unit root 35 level Trend and Intercep

Null Hypothesis: RP has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.296305 0.4266
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RP)
Method: Least Squares
Date: 10/26/13 Time: 12:57
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RP(-1) -0.113015 0.049216 -2.296305 0.0273
D(RP(-1)) 0.594573 0.131080 4.535961 0.0001
C 0.283262 0.160047 1.769868 0.0848
@TREND(2545Q1) 0.000641 0.004669 0.137215 0.8916
R-squared 0.375777 Mean dependent var 0.017857
Adjusted R-squared 0.326496  S.D. dependent var 0.439626
S.E. of regression 0.360789  Akaike info criterion 0.889346
Sum squared resid 4.946412  Schwarz criterion 1.054838
Log likelihood -14.67627  F-statistic 7.625218
Durbin-Watson stat 1.978114  Prob(F-statistic) 0.000413




NAADY unit root 15 level None

Null Hypothesis: RP has a unit root

Exogenous: None
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Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.828943 0.3509
Test critical values: 1% level -2.621185
5% level -1.948886
10% level -1.611932
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RP)
Method: Least Squares
Date: 10/26/13 Time: 12:57
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RP(-1) -0.016835 0.020309 -0.828943 0.4121
D(RP(-1)) 0.553445 0.133754 4.137794 0.0002
R-squared 0.299791  Mean dependent var 0.017857
Adjusted R-squared 0.282286  S.D. dependent var 0.439626
S.E. of regression 0.372442  Akaike info criterion 0.908979
Sum squared resid 5.548533  Schwarz criterion 0.991725
Log likelihood -17.08856  Durbin-Watson stat 1.871399
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NATOV unit root 35 1™ difference Intercep

Null Hypothesis: D(RP) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.438820 0.0150
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RP,2)
Method: Least Squares
Date: 10/26/13 Time: 12:58
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(RP(-1)) -0.460955 0.134045 -3.438820 0.0014
C 0.005023 0.058043 0.086535 0.9315
R-squared 0.228179  Mean dependent var -0.005952
Adjusted R-squared 0.208883  S.D. dependent var 0.422276
S.E. of regression 0.375593  Akaike info criterion 0.925825
Sum squared resid 5.642793  Schwarz criterion 1.008571
Log likelihood -17.44232  F-statistic 11.82549
Durbin-Watson stat 1.848346  Prob(F-statistic) 0.001379
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NATOV unit root 35 1 difference Trend and Intercep
Null Hypothesis: D(RP) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.402565 0.0646
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RP,2)
Method: Least Squares
Date: 10/26/13 Time: 12:59
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(RP(-1)) -0.461563 0.135652 -3.402565 0.0016
C 0.033683 0.123751 0.272181 0.7869

@TREND(2545Q1) -0.001273 0.004839 -0.263112 0.7938

R-squared 0.229547  Mean dependent var -0.005952
Adjusted R-squared 0.190036  S.D. dependent var 0.422276
S.E. of regression 0.380040  Akaike info criterion 0.971670
Sum squared resid 5.632794  Schwarz criterion 1.095789
Log likelihood -17.40507  F-statistic 5.809771

Durbin-Watson stat 1.850480  Prob(F-statistic) 0.006188




NAADY unit root 35 1" difference None

Null Hypothesis: D(RP) has a unit root

Exogenous: None
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Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.481665 0.0009
Test critical values: 1% level -2.621185
5% level -1.948886
10% level -1.611932
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RP,2)
Method: Least Squares
Date: 10/26/13 Time: 12:59
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(RP(-1)) -0.460317 0.132212 -3.481665 0.0012
R-squared 0.228034  Mean dependent var -0.005952
Adjusted R-squared 0.228034  S.D. dependent var 0.422276
S.E. of regression 0.371019  Akaike info criterion 0.878393
Sum squared resid 5.643849  Schwarz criterion 0.919766
Log likelihood -17.44625  Durbin-Watson stat 1.849096




NATOY unit root I level Intercep

Null Hypothesis: CPI has a unit root

Exogenous: Constant
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Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.120312 0.9406
Test critical values: 1% level -3.592462
5% level -2.931404
10% level -2.603944
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI)
Method: Least Squares
Date: 10/26/13 Time: 13:00
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPI(-1) -0.002668 0.022179 -0.120312 0.9048
C 0.898166 1.980968 0.453398 0.6527
R-squared 0.000353  Mean dependent var 0.660930
Adjusted R-squared -0.024029  S.D. dependent var 1.230619
S.E. of regression 1.245316  Akaike info criterion 3.322051
Sum squared resid 63.58331  Schwarz criterion 3.403968
Log likelihood -69.42410  F-statistic 0.014475
Durbin-Watson stat 1.924595  Prob(F-statistic) 0.904824
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NATOY unit root 35 level Trend and Intercep

Null Hypothesis: CPI has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.006300 0.0160
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI)
Method: Least Squares
Date: 10/26/13 Time: 13:01
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPI(-1) -0.566613 0.141431 -4.006300 0.0003
D(CPI(-1)) 0.308968 0.153132 2.017649 0.0507
C 42.21297 10.40588 4.056645 0.0002
@TREND(2545Q1) 0.391079 0.097494 4.011318 0.0003
R-squared 0.299046  Mean dependent var 0.668333
Adjusted R-squared 0.243707  S.D. dependent var 1.244567
S.E. of regression 1.082339  Akaike info criterion 3.086518
Sum squared resid 4451536  Schwarz criterion 3.252010
Log likelihood -60.81688  F-statistic 5.403931
Durbin-Watson stat 1.890408  Prob(F-statistic) 0.003387




NAADY unit root 15 level None

Null Hypothesis: CPI has a unit root

Exogenous: None
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Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.485809 0.9998
Test critical values: 1% level -2.619851
5% level -1.948686
10% level -1.612036
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI)
Method: Least Squares
Date: 10/26/13 Time: 13:02
Sample (adjusted): 2545Q2 2555Q4
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CPI(-1) 0.007341 0.002106 3.485809 0.0012
R-squared -0.004659  Mean dependent var 0.660930
Adjusted R-squared -0.004659  S.D. dependent var 1.230619
S.E. of regression 1.233482  Akaike info criterion 3.280541
Sum squared resid 63.90211  Schwarz criterion 3.321499
Log likelihood -69.53163  Durbin-Watson stat 1.934288
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NATOV unit root 35 1™ difference Intercep
Null Hypothesis: D(CPI) has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.670834 0.0000
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI,2)
Method: Least Squares
Date: 10/26/13 Time: 13:02
Sample (adjusted): 2545Q4 2555Q4
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -1.368965 0.205216 -6.670834 0.0000
D(CPI(-1),2) 0.414960 0.147885 2.805965 0.0079
C 0.921433 0.229400 4.016704 0.0003
R-squared 0.572734  Mean dependent var -0.002439
Adjusted R-squared 0.550247  S.D. dependent var 1.751375
S.E. of regression 1.174536  Akaike info criterion 3.229979
Sum squared resid 52.42232  Schwarz criterion 3.355362
Log likelihood -63.21457  F-statistic 25.46882

Durbin-Watson stat 2.106205  Prob(F-statistic) 0.000000
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NATOV unit root 35 1 difference Trend and Intercep

Null Hypothesis: D(CPI) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.602769 0.0000
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI,2)
Method: Least Squares
Date: 10/26/13 Time: 13:03
Sample (adjusted): 2545Q4 2555Q4
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -1.375840 0.208373 -6.602769 0.0000
D(CPI(-1),2) 0.418283 0.149843 2.791478 0.0083
C 0.789598 0.419762 1.881062 0.0679
@TREND(2545Q1) 0.005933 0.015741 0.376885 0.7084
R-squared 0.574368  Mean dependent var -0.002439
Adjusted R-squared 0.539858  S.D. dependent var 1.751375
S.E. of regression 1.188024  Akaike info criterion 3.274928
Sum squared resid 52.22184  Schwarz criterion 3.442105
Log likelihood -63.13602  F-statistic 16.64321
Durbin-Watson stat 2.108048  Prob(F-statistic) 0.000001
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NAGOL unit root 35 1" difference None
Null Hypothesis: D(CPI) has a unit root
Exogenous: None

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.938847 0.0000
Test critical values: 1% level -2.621185
5% level -1.948886
10% level -1.611932
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CPI,2)
Method: Least Squares
Date: 10/26/13 Time: 13:03
Sample (adjusted): 2545Q3 2555Q4
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CPI(-1)) -0.745459 0.150938 -4.938847 0.0000
R-squared 0.373010 Mean dependent var -0.004286
Adjusted R-squared 0.373010 S.D. dependent var 1.729926
S.E. of regression 1.369802 Akaike info criterion 3.490731
Sum squared resid 76.93068 Schwarz criterion 3.532104
Log likelihood -72.30536 Durbin-Watson stat 1.915096




NANHIN A

HanN1INAa oY Cointegration Test
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VAR Lag Order Selection Criteria

Endogenous variables: GDPSA BMSA RP CPI
Exogenous variables: C

Date: 10/26/13 Time: 13:11

Sample: 2545Q1 2555Q4

Included observations: 41

Lag LogL LR FPE AIC SC HQ

0 -1298.840 NA 4.69e+22 63.55319 63.72037 63.61407
1 -1095.127 357.7412 4.97e+18 54.39643 55.23231 54.70081
2 -1062.043 51.64343*  221et18*%  53.56306*  55.06766*  54.11095*
3 -1047.408 19.98933 2.51e+18 53.62964 55.80295 54.42104

* 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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cointegration
Date: 10/26/13 Time: 13:19
Sample (adjusted): 2545Q4 2555Q4
Included observations: 41 after adjustments
Trend assumption: Linear deterministic trend
Series: GDPSA BMSA RP CPI
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 * 0.469462 57.69255 47.85613 0.0046
Atmost 1 * 0.338970 31.70413 29.79707 0.0298
At most 2 0.215851 14.73196 15.49471 0.0649
At most 3 * 0.109668 4.762575 3.841466 0.0291
Trace test indicates 2 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 0.469462 25.98842 27.58434 0.0789
At most 1 0.338970 16.97217 21.13162 0.1733
At most 2 0.215851 9.969385 14.26460 0.2140
At most 3 * 0.109668 4.762575 3.841466 0.0291
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Max-eigenvalue test indicates no cointegration 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):

GDPSA BMSA RP CPI
-5.84E-06 1.15E-06 0.392179 -0.025891
4.52E-05 7.68E-07 -0.461632 -0.699818
2.52E-05 7.34E-07 0.882463 -0.578745
1.10E-05 1.90E-06 -0.004447 -0.659271
Unrestricted Adjustment Coefficients (alpha):
D(GDPSA) 4504.964 -10089.00 -2470.036 7487.599
D(BMSA) 57079.04 26856.65 -25032.60 -15953.20
D(RP) -0.095865 0.071628 -0.054783 0.046117
D(CPI) 0.157148 0.341870 0.248391 0.200710
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1 Cointegrating Equation(s): Log likelihood -1063.260

Normalized cointegrating coefficients (standard error in parentheses)

GDPSA BMSA RP CPI
1.000000 -0.196485 -67150.31 4433.192
(0.06884) (34987.1) (16554.0)

Adjustment coefficients (standard error in parentheses)

D(GDPSA) -0.026310
(0.03081)

D(BMSA) -0.333359
(0.11018)

D(RP) 5.60E-07
(2.5E-07)

D(CPI) -9.18E-07

(1.1E-06)
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2 Cointegrating Equation(s): Log likelihood -1054.774

Normalized cointegrating coefficients (standard error in parentheses)

GDPSA BMSA RP CPI

1.000000 0.000000 -14732.87 -13885.73
(5772.38) (1185.49)

0.000000 1.000000 266775.6 -93233.12
(156563.) (32154.0)

Adjustment coefficients (standard error in parentheses)

D(GDPSA) -0.482750 -0.002579
(0.22600) (0.00684)

D(BMSA) 0.881670 0.086128
(0.83199) (0.02519)

D(RP) 3.80E-06 -5.50E-08
(1.9E-06) (5.7E-08)

D(CPI) 1.45E-05 4.43E-07

(7.8E-06) (2.4E-07)
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3 Cointegrating Equation(s): Log likelihood -1049.789

Normalized cointegrating coefficients (standard error in parentheses)

GDPSA BMSA RP CPI
1.000000 0.000000 0.000000 -16116.14
(1316.02)
0.000000 1.000000 0.000000 -52846.05
(39655.9)
0.000000 0.000000 1.000000 -0.151390
(0.07163)

Adjustment coefficients (standard error in parentheses)

D(GDPSA) -0.545032 -0.004392 4244.442
(0.25719) (0.00772) (5281.60)

D(BMSA) 0.250474 0.067758 -12103.05
(0.92130) (0.02764) (18919.4)

D(RP) 2.42E-06 -9.52E-08 -0.119006
(2.1E-06) (6.3E-08) (0.04328)

D(CPI) 2.08E-05 6.25E-07 0.123007

(8.6E-06) (2.6E-07) (0.17696)




MANUIN 3

WaN1INATDY Granger Causality Test
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Pairwise Granger Causality Tests
Date: 10/26/13 Time: 13:23

Sample: 2545Q1 2555Q4

Lags: 2
Null Hypothesis: Obs F-Statistic Probability

DLNBMSA does not Granger Cause DLNGDPSA 41 0.33633 0.71661
DLNGDPSA does not Granger Cause DLNBMSA 0.28854 0.75108
DLNRP does not Granger Cause DLNGDPSA 41 1.32247 0.27911
DLNGDPSA does not Granger Cause DLNRP 1.19153 0.31545
DLNCPI does not Granger Cause DLNGDPSA 41 1.61690 0.21260
DLNGDPSA does not Granger Cause DLNCPI 1.27526 0.29168
DLNRP does not Granger Cause DLNBMSA 41 2.38860 0.10615
DLNBMSA does not Granger Cause DLNRP 0.19016 0.82765
DLNCPI does not Granger Cause DLNBMSA 41 0.92700 0.40498
DLNBMSA does not Granger Cause DLNCPI 1.54248 0.22765
DLNCPI does not Granger Cause DLNRP 41 11.2870 0.00016
DLNRP does not Granger Cause DLNCPI 0.92727 0.40488




A

%o

U =) Y a

Tu U Yina
da

amunng

sz iamsanun
de

a|unNm Ny

AriUS

wamnyng daan

21 AUIY 2516

=1

WHIAMIUYI
VIHIIFIN (MIVYF) WHINGF8T WA
ATUATININT NITNTNNIAA

UNIPINIATININTTIYNNT



