aa8n8un1dngrdmBuolnu
Copyright© by Chiang Mai University
All rights reserved



MANUIN N

WaNINAALAINHIVBITOYA (Unit root) 10835 Augment — Dickey Fuller Test (ADF)

MINNMANUIN N 1 FANTTNATDY Unit Root ??11’?%UiWﬂ"lTl@x‘]ﬁﬂl!ﬂiZLﬂﬁllﬂﬂ N52A level 1

(0) 3UauM3 None

Null Hypothesis: LNPR has a unit root
Exogenous: None
Lag Length: 15 (Automatic based on Modified SIC, MAXLAG=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.822294 0.0000
Test critical values: 1% level -2.566969
5% level -1.941098
10% level -1.616515

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

A7 : IPMIAIUIAU

MINIMANUIN N 2 AaNITINATDD Unit Root éh‘w%"mmmmﬁﬂuﬂsxmﬁ‘lm N52A level T

0)3 auns Intercept

Null Hypothesis: LNPR has a unit root
Exogenous: Constant
Lag Length: 15 (Automatic based on Modified SIC, MAXLAG=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.949038 0.0000
Test critical values: 1% level -3.435806
5% level -2.863837
10% level -2.568044

*MacKinnon (1996) one-sided p-values.
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ANEIMANUIN N 3 NANITNATDOU Unit Root ’(?fTH%ﬂ‘ﬂﬂﬁ/}’é)\‘lﬁﬂuﬂi&ﬂﬁllﬂﬂ Nszay level I

(0) gﬂﬁ’ UN1T Trend and Intercept

Null Hypothesis: LNPR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 15 (Automatic based on Modified SIC, MAXLAG=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.949008 0.0000
Test critical values: 1% level -3.966026
5% level -3.413714
10% level -3.128923

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

AU 1IPMIMUIA

o v v { 1 1 J
A1INEIMANUIN N 4 NANITNATDU Unit Root mmuammamﬂﬁﬂumaﬂmmmami

aANSg N3zA1 level 1 (0) 3Ua1n3 None

Null Hypothesis: LNEX has a unit root
Exogenous: None

Lag Length: 22 (Automatic based on Modified SIC, MAXLAG=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.180108 0.0000
Test critical values: 1% level -2.566981
5% level -1.941100
10% level -1.616513

*MacKinnon (1996) one-sided p-values.
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o v v { 1 1 J
ANEIMANUIN N 5 NANI1TNATDU Unit Root ’ﬁTﬂi“]JEJG]‘iWLLﬁﬂlﬂaﬂuﬂlﬁ)\illﬂﬂﬁ’é)ﬂflﬁaﬁ

aANTT N32AY level 1(0) a3 Intercept

Null Hypothesis: LNEX has a unit root
Exogenous: Constant
Lag Length: 22 (Automatic based on Modified SIC, MAXLAG=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.502683 0.0000
Test critical values: 1% level -3.435841
5% level -2.863853
10% level -2.568052

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

AU 1IPMIMUIA

o v v { 1 1 J
A1INEIMANUIN N 6 NANITNATDU Unit Root mmuammamﬂﬁﬂumaﬂmmmami

aANgg N32A1 level 1(0) 3eun3 Trend and Intercept

Null Hypothesis: LNEX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 22 (Automatic based on Modified SIC, MAXLAG=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.499748 0.0000
Test critical values: 1% level -3.966075
5% level -3.413738
10% level -3.128937

*MacKinnon (1996) one-sided p-values.
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wamslszanamuudiany Autoregressive Moving Average (ARMA((p,q))

MIMANUIN U 1 Nan515zananuuiiaed (ARMA(p,q) vossiamesdi lutlszma’lne

Dependent Variable: LNPG

Method: Least Squares

Date: 04/10/11 Time: 15:17

Sample (adjusted): 3 1169

Included observations: 1167 after adjustments
Convergence achieved after 38 iterations

MA Backcast: 1 2

Coefficient Std. Error t-Statistic Prob.
C 0.022893 0.014403 1.589468 0.1122
AR(1) -0.147549 0.004207 -35.07286 0.0000
AR(2) -0.989101 0.004056 -243.8591 0.0000
MA(1) 0.149705 0.004174 35.86430 0.0000
MA(2) 0.994627 0.003841 258.9638 0.0000
R-squared 0.010431  Mean dependent var 0.022771
Adjusted R-squared 0.007024  S.D. dependent var 0.492060
S.E. of regression 0.490329  Akaike info criterion 1.416794
Sum squared resid 279.3707  Schwarz criterion 1.438483
Log likelihood -821.6992  Hannan-Quinn criter. 1.424975
F-statistic 3.062078  Durbin-Watson stat 2.030400
Prob(F-statistic) 0.015961
Inverted AR Roots -.07+.99i -.07-.99i
Inverted MA Roots -.07+.99i -.07-.99i

A1 : 1INMIAIUIA
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AMSMANKIN U 2 FamFUTzINALUVIIae (ARMA(p,q) Vessasuaniasuvesing

AoAAAS ANTTY

Dependent Variable: LNEC

Method: Least Squares

Date: 04/10/11 Time: 15:11

Sample (adjusted): 2 1169

Included observations: 1168 after adjustments
Convergence achieved after 13 iterations

MA Backcast: 1

Coefficient Std. Error t-Statistic Prob.
C -0.010330 0.004859 -2.125842 0.0337
AR(1) 0.775978 0.079999 9.699829 0.0000
MA(1) -0.681992 0.092924 -7.339245 0.0000
R-squared 0.028634 Mean dependent var -0.011167
Adjusted R-squared 0.026967  S.D. dependent var 0.118270
S.E. of regression 0.116664  Akaike info criterion -1.456472
Sum squared resid 15.85623  Schwarz criterion -1.443467
Log likelihood 853.5794  Hannan-Quinn criter. -1.451566
F-statistic 17.17125  Durbin-Watson stat 1.991848
Prob(F-statistic) 0.000000
Inverted AR Roots .78
Inverted MA Roots .68

A7 : 1INMIMUIN
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wamsUszanamuyudiass Vector Autoregressive Moving Average Generalized

Autoregressive Conditional Heteroskedasticity (VARMA-GARCH (1, 1))

MINMANKIN A 1 HamsUszanauuudnasd VARMA-GARCH 1, n V0I5 MR U

szmalne

Dependent Variable: LNPR

Method: ML - ARCH (BHHH) - Normal distribution

Date: 03/23/11 Time: 11:38

Sample (adjusted): 171 1169

Included observations: 999 after adjustments

Convergence achieved after 27 iterations

Bollerslev-Wooldrige robust standard errors & covariance

MA Backcast: OFF

Presample variance: unconditional

GARCH = C(5) + C(6)*RESID(-1)2 + C(7)*GARCH(-1) + C(8)
*LNEX_RES2(-1) + C(9)*LNEX_H(-1)

Coefficient Std. Error z-Statistic Prob.
C 0.031324 0.021201 1.477492 0.1395
LNPR(-1) -0.496975 0.295521 -1.681688 0.0926
LNEX(-1) -0.263427 0.137180 -1.920302 0.0548
MA(1) 0.497195 0.300496 1.654579 0.0980

Variance Equation

Cc 0.001832 0.001363 1.344316 0.1788
RESID(-1)*2 0.046024 0.013676 3.365271 0.0008
GARCH(-1) 0.945506 0.016253 58.17249 0.0000

LNEX_RES2(-1) 0.166502 0.168766 0.986586 0.3238
LNEX_H(-1) -0.140417 0.162504 -0.864086 0.3875
R-squared 0.004324  Mean dependent var 0.025553
Adjusted R-squared -0.003722  S.D. dependent var 0.459906
S.E. of regression 0.460761  Akaike info criterion 1.179418
Sum squared resid 210.1779  Schwarz criterion 1.223623
Log likelihood -580.1192  Hannan-Quinn criter. 1.196220
F-statistic 0.537463  Durbin-Watson stat 2.006520
Prob(F-statistic) 0.828767
Inverted MA Roots -.50
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MI19MANUIN A 2 #aMT15EuuDVI1aee VARMA-GARCH (1, 1) yeoasuanilasy

w04 lnsponeaasani

Dependent Variable: LNEX

Method: ML - ARCH

Date: 03/23/11 Time: 11:38

Sample (adjusted): 171 1169

Included observations: 999 after adjustments

Failure to improve Likelihood after 11 iterations

Bollerslev-Wooldrige robust standard errors & covariance

MA Backcast: 170

Presample variance: backcast (parameter = 0.7)

GARCH = C(5) + C(6)*RESID(-1)*2 + C(7)*GARCH(-1) + C(8)
*LNPR_RES2(-1) + C(9)*LNPR_H(-1)

Coefficient Std. Error z-Statistic Prob.
C -0.006403 0.002910 -2.200140 0.0278
LNPR(-1) -0.001710 0.003158 -0.541415 0.5882
LNEX(-1) -0.176966 0.216854 -0.816061 0.4145
MA(1) 0.340023 0.203716 1.669100 0.0951

Variance Equation

C -0.000312 4.91E-07 -636.3288 0.0000
RESID(-1)"2 0.299015 0.054933 5.443235 0.0000
GARCH(-1) 0.728553 0.050079 14.54798 0.0000
LNPR_RES2(-1) -0.000959 0.000809 -1.185526 0.2358
LNPR_H(-1) 0.004716 0.000999 4.718639 0.0000
R-squared 0.020002 Mean dependent var -0.009438
Adjusted R-squared 0.012083  S.D. dependent var 0.110236
S.E. of regression 0.109568  Akaike info criterion -1.923910
Sum squared resid 11.88506  Schwarz criterion -1.879705
Log likelihood 969.9932  Hannan-Quinn criter. -1.907109
F-statistic 2.525727  Durbin-Watson stat 1.998647
Prob(F-statistic) 0.010101

Inverted MA Roots -.34
N7 : 1INMIAUIA



MANHIN 3
wam3slszanamuudIany Vector Autoregressive Moving Average Asymmetric Generalized

Autoregressive Conditional Heteroskedasticity (VARMA-AGARCH (1, 1))

MIIMARNKIN 9 1 #amsdszanauuusaed VARMA-AGARCH (1, 1 V051 MR U

Uszme'lne

Dependent Variable: LNPR

Method: ML - ARCH (BHHH) - Normal distribution

Date: 03/23/11 Time: 22:02

Sample (adjusted): 171 1169

Included observations: 999 after adjustments

Convergence achieved after 29 iterations

Bollerslev-Wooldrige robust standard errors & covariance

MA Backcast: OFF

Presample variance: unconditional

GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*RESID(-1)"2*(RESID(-1)<0) +
C(8)*GARCH(-1) + C(9)*LNEX_RES2(-1) + C(10)*LNEX_H(-1)

Coefficient Std. Error z-Statistic Prob.
C 0.042476 0.021873 1.941982 0.0521
LNPR(-1) -0.508499 0.302578 -1.680554 0.0928
LNEX(-1) -0.256836 0.133911 -1.917960 0.0551
MA(1) 0.502068 0.309668 1.621311 0.1050

Variance Equation

Cc 0.000985 0.001040 0.947466 0.3434
RESID(-1)*2 0.069088 0.018121 3.812602 0.0001
RESID(-1)"2*(RESID(-1)<0)  -0.049948 0.027616 -1.808682 0.0705
GARCH(-1) 0.953523 0.011334 84.13287 0.0000
LNEX_RES2(-1) 0.178271 0.164613 1.082968 0.2788
LNEX_H(-1) -0.145511 0.152504 -0.954146 0.3400
R-squared 0.004575 Mean dependent var 0.025553
Adjusted R-squared -0.004484 S.D. dependent var 0.459906
S.E. of regression 0.460936  Akaike info criterion 1.168294
Sum squared resid 210.1250  Schwarz criterion 1.217411
Log likelihood -573.5631  Hannan-Quinn criter. 1.186963
F-statistic 0.505049  Durbin-Watson stat 1.992081
Prob(F-statistic) 0.871559
Inverted MA Roots -.50

NV : 1IPMIMUIA
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MI19MANUIN A 2 #aM 35UV VI1a89 VARMA-AGARCH(1, 1) ¥e39asuanialasy

w04 lnsponeaasani

Dependent Variable: LNEX

Method: ML - ARCH

Date: 03/23/11 Time: 22:02

Sample (adjusted): 171 1169

Included observations: 999 after adjustments

Failure to improve Likelihood after 23 iterations

Bollerslev-Wooldrige robust standard errors & covariance

MA Backcast: 170

Presample variance: backcast (parameter = 0.7)

GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*"RESID(-1)*2*(RESID(-1)<0) +
C(8)*GARCH(-1) + C(9)*LNPR_RES2(-1) + C(10)*LNPR_H(-1)

Coefficient Std. Error z-Statistic Prob.
C -0.009630 0.003000 -3.210137 0.0013
LNPR(-1) -0.001490 0.003769 -0.395425 0.6925
LNEX(-1) -0.230970 0.205541 -1.123721 0.2611
MA(1) 0.388043 0.191404 2.027347 0.0426

Variance Equation

C -0.000409 0.000171 -2.392963 0.0167
RESID(-1)"2 0.197441 0.089161 2.214431 0.0268
RESID(-1)*2*(RESID(-1)<0) 0.209855 0.102070 2.055988 0.0398
GARCH(-1) 0.718146 0.053870 13.33099 0.0000
LNPR_RES2(-1) -0.000612 0.000270 -2.263494 0.0236
LNPR_H(-1) 0.005167 0.001760 2.936720 0.0033
R-squared 0.019414  Mean dependent var -0.009438
Adjusted R-squared 0.010490 S.D. dependent var 0.110236
S.E. of regression 0.109656  Akaike info criterion -1.938741
Sum squared resid 11.89219  Schwarz criterion -1.889624
Log likelihood 978.4012  Hannan-Quinn criter. -1.920072
F-statistic 2.175580 Durbin-Watson stat 1.986838
Prob(F-statistic) 0.021573
Inverted MA Roots -.39

A7 : IPMIMUIAU
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wamsUszanamuus1and Constant Condition Correlation (CCO)

MINMANKIN @ 1 HamsUszanauuuiass CCC ﬂlﬂﬂi”lﬂ"lﬂﬂxiﬁﬂuﬂigmﬂ"lﬂﬂ

Dependent Variable: LNPR

Method: ML - ARCH

Date: 05/01/11 Time: 09:06

Sample (adjusted): 2 1169

Included observations: 1168 after adjustments
Convergence achieved after 292 iterations
Bollerslev-Wooldridge robust standard errors & covariance
MA Backcast: 1

Presample variance: backcast (parameter = 0.7)

GARCH = C(4) + C(5)*"RESID(-1)"2 + C(6)*"GARCH(-1)

Coefficient Std. Error z-Statistic Prob.
C 0.011565 0.026312 0.439530 0.6603
LNPR(-1) 0.469356 1.190487 0.394256 0.6934
MA(1) -0.455971 1.198903 -0.380323 0.7037

Variance Equation

C 0.002349 0.001314 1.786836 0.0740
RESID(-1)"2 0.058043 0.014431 4.022097 0.0001
GARCH(-1) 0.932930 0.015516 60.12594 0.0000

R-squared 0.000094 Mean dependent var 0.023300
Adjusted R-squared -0.001623  S.D. dependent var 0.492181
S.E. of regression 0.492580  Akaike info criterion 1.288092
Sum squared resid 282.6698  Schwarz criterion 1.314101
Log likelihood -746.2459  Hannan-Quinn criter. 1.297903
Durbin-Watson stat 2.054804

Inverted MA Roots 46

NV 1INMIMUIA
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o v { 1 1 J
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ANTF

Dependent Variable: LNEX

Method: ML - ARCH

Date: 05/01/11 Time: 09:06

Sample (adjusted): 2 1169

Included observations: 1168 after adjustments
Convergence achieved after 37 iterations
Bollerslev-Wooldridge robust standard errors & covariance
MA Backcast: 1

Presample variance: backcast (parameter = 0.7)

GARCH = C(4) + C(5)*"RESID(-1)"2 + C(6)*"GARCH(-1)

Coefficient Std. Error z-Statistic Prob.
C -0.006929 0.002849 -2.432370 0.0150
LNEX(-1) 0.104976 0.270643 0.387877 0.6981
MA(1) 0.044072 0.271355 0.162414 0.8710

Variance Equation

C 0.000369 0.000146 2.535275 0.0112
RESID(-1)"2 0.258187 0.045696 5.650142 0.0000
GARCH(-1) 0.752945 0.044911 16.76530 0.0000

R-squared 0.011008 Mean dependent var -0.011167
Adjusted R-squared 0.009310  S.D. dependent var 0.118270
S.E. of regression 0.117718  Akaike info criterion -1.748946
Sum squared resid 16.14396  Schwarz criterion -1.722937
Log likelihood 1027.384  Hannan-Quinn criter. -1.739135
Durbin-Watson stat 2.083154

Inverted MA Roots -.04

A7 : IMIUIAU
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