
 4 

 Unit Root 

Test, Univariate GARCH and Bivariate GRACH 

4.1  ( Unit Root Test ) 

 (mean)  (variances) 

 Augmented Dickey – Fuller test (ADF) 

 Level  order of integration  0  I(0) 

 ADF  MacKinnon  0.05  ADF 

MacKinnon  (Non-stationary) 

 (differencing)  (stationary) 
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 4.1  (Unit Root Test) 

I(d) Lag 

With Trend and Intercept With Intercept Without Trend and 

Intercept

ADF test 

Statistic

5% critical 

value

ADF test 

Statistic

5% critical 

value

ADF test 

Statistic

5% critical 

value

I(0) 1 
-3.9452* -3.4408 -3.6396* -2.8812 0.3771 -1.9430

(1.9378)  (1.9393)  (1.9176)

:

: *  0.05  ()  Durbin-Watson Statistic 

 4.1 

 (stationary)  order of integration  0  I(0) 

Level Without Trend and Intercept 

 0.05 

 0.05  Levels With Trend and Intercept 

Levels With Intercept 1  0.05 

 0.05

 (Autocorrelation)  Durbin-Watson 

Statistic  order of integration  0  I(0)  1.544  2.456 

 (Autocorrelation) 

(Stationary)  order of integration  0 

 I(0)  Levels With Trend and Intercept Levels With Intercept 

1
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 4.2  (Unit Root Test) 

I(d) Lag 

With Trend and Intercept With Intercept Without Trend and 

Intercept

ADF test 

Statistic

5% critical 

value

ADF test 

Statistic

5% critical 

value

ADF test 

Statistic

5% critical 

value

I(0) 1 
-7.1003* -3.4408 -5.5237* -2.8812 0.1939 -1.9430

(2.0067)  (2.0995)  (2.3838)

:

: *  0.05  ()  Durbin-Watson Statistic 

 4.2 

 (stationary)  order of integration  0  I(0) 

Level

Without Trend and Intercept  0.05 

 0.05

 Levels With Trend and Intercept Levels With Intercept 1

 0.05 

 0.05

 (Autocorrelation)  Durbin-Watson 

Statistic  order of integration  0  I(0)  1.544  2.456 

 (Autocorrelation) 

(Stationary)  order of integration  0  I(0)  Levels With Trend and 

Intercept Levels With Intercept  1 
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4.2  Mean Equation 

 4.3  Mean Equation:  lne

 Coefficient Stand Error t-Statistic Prop. 

C 3.6727 0.0386 95.0755 0.0000 

AR(1) 0.9059 0.0288 31.3557 0.0000 

MA(1) 0.3819 0.0792 4.81763 0.0000 

:

 4.3  AR(1) MA(1) 

 Coefficient  Stand Error  0.05 

4.3  Univariate GARCH 

 4.4  Univariate GARCH:  lne 

 Coefficient Stand Error z-Statistic Prop. 

C 1.47*10-05 6.70*10-06 2.193120 0.0283 

Residual (-1)2
0.0737 0.0192 3.8335 0.0001 

GARCH (-1) 0.8604 0.0293 29.282 0.0000 

:

: Residual   =  2
1t

  GARCH   =  1th

 GARCH  Univariate GARCH (1, 1) 

 Coefficient  Stand Error  0.05 

4.4

 4.4  GARCH 

lne
th  = 0.00147+ 0.0737 2

1t  + 0.8604 1th     (4.1) 
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 4.5  ARCH Effect 

Obs*R-squared
0.0416

Prop.Chi-Square(1)
0.0422

:

 4.5  ARCH effects  Obs*R-squared 

0.0416

 Serial Correlation 

 Prop.Chi-Square(1) 0.0422

 0.05  Serial Correlation 

4.4    Mean Equation 

 4.6  Mean Equation:  lnm 

 Coefficient Stand Error t-Statistic Prop. 

C 8.276121 0.131841 62.77345 0.0000 

AR(1) 0.987394 0.016691 59.15737 0.0000 

MA(1) -0.919368 0.041959 -21.91108 0.0000 

:

 4.6  AR(1) MA(1)  Coefficient  Stand Error 

 0.05 
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4.5  Univariate GARCH 

 4.7  Univariate GARCH:  lnm

 Coefficient Stand Error z-Statistic Prop. 

C
0.002153 0.003431 0.627607 0.0303 

Residual (-1)2

0.039909 0.048747 0.818680 0.0130 

GARCH (-1) 
0.855054 0.195376 4.376448 0.0000 

:

: Residual (-1)2 = 2
1t

  GARCH (-1)   =  1th

 GARCH 

 Univariate GARCH (1, 1)  Coefficient  Stand Error 

 0.05  4.7 

 4.7  GARCH 

lnm
th  = 0.0021+ 0.0399

2
1t  + -0.8550 1th     (4.2) 

 4.8  ARCH Effect 

Obs*R-squared
0.1581

Prop.Chi-Square(1) 0.1601

:

 4.8  ARCH effects  Obs*R-squared 

0.1581

 Serial Correlation 

 Prop.Chi-Square(1)  0.1601 

 0.05  Serial Correlation 
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4.6  (Bivariate GARCH) 

 4.9  (Bivariate GARCH) 

Variable Coefficient Std Error T-Statistic Significant 

C(1) 0.0198 0.0002 87.3510 0.0000 

C(2) -0.00001 0.0000 -56.0135 0.0000 

A(1,1) 0.0907 0.0046 19.6886 0.0000 

A(1,2) -0.0130 0.0959 -0.1359 0.0187 

A(2,1) -0.0005 0.0001 -3.7775 0.0001 

A(2,2) -0.0535 0.0000 -2059.966 0.0000 

B(1,1) 0.1485 0.0021 70.6165 0.0000 

B(1,2) 2.7647 0.2149 12.8604 0.0000 

B(2,1) -0.1857 0 .003 -510.0440 0.0000 

B(2,2) 0.9269 0.0008 1042.4140 0.0000 

DCC(1) 0.0992 0.0049 20.1044 0.0000 

DCC(2) 0.1582 0.0026 59.2833 0.0000 

:

 4.9  DCC  0.05

1 , 2  Standardized shocks 

 (Conditional volatility) 

 DCC(1) 

DCC(2)  0.0992  0.1582

 4.9 

 Bivariate GARCH matrix 
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2
1

2
1

0.0198 0.0907 0.0130 0.1485 2.7647

(0.0002) (0.0046) (0.0959) (0.0021) (0.2149)

0.00001 0.0005 0.0535 0.1857 0.

(0.0000 ) (0.0001 ) (0.0000) (0 .003)

et et

mt mt

h

h
1

19269

(0.0008)

et

mt

h

h

 Bivariate GARCH 

(1,1)

(t-1)  Lagged of shock (t-1) 

12 21,a a

 t 

 t-1 (shocks )

12 21,b b

 t 

 t-1 

2 2
1 1 1 10.0198 0.0907 0.0130 0.1485 2.7647et et mt mt mth h h                   (4.3) 

2 2
1 1 1 10.00001 0.0005 0.0535 0.1857 0.9269mt et mt et mth h h          (4.4)

 (4.3) 

12 0.0130a

 t-1 

12 2.7647b
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 t-1 

 (4.4) 

21 0.0005a

 t-1 

21 0.1857b

 t-1 

12 21 12 21, , ,a a b b  0.05 


