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 4 

 

 

  

(Stationary)   Augmented Dickey Fuller  ADF test 

 Level  Order of integration  

 (I(0))   4.1 

4.1  (Unit Root Test) 

 4.1  Unit Root 

  Augmented – Dickey Fuller Test  Level I (0) 

 

 

(Trend and intercept) 

 

(intercept) 

 

(None) 

 

(Coefficient) 

 t 

(t-Statistic) 

 

(Coefficient) 

 t 

(t-Statistic) 

 

(Coefficient) 

 t 

(t-Statistic) 

Lnpr -0.905766 -7.949008** -0.904934 -7.949038** -0.876355 -7.822294** 

Lnex -0.691345 -6.499748** -0.691347 -6.502683** -0.625294 -6.180108** 

 **   5% 

 Autoregressive Moving Average (ARMA (p, q)) 

  Autoregressive Moving Average (ARMA)  

Correlogram  ACF (Autocorrelation Function)  PACF (Partial Autocorrelation 

Function)  ARMA (p, q) 

 Correlogram  ACF  PACF 

 (Residual)  Serial Correlation  

LBQ - Statistic  Breusch-Godfrey Serial Correlation LM 

 (Model selection)  Schwarz Information Criteria (SIC)  Lag p 
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 q  (Mean Equation) 

 

4.2  Mean Equation 

 4.2  Autoregressive Moving Average (ARMA(p,q)) 

 logarithm 

 Mean Equation ( )  

PR Coefficient Stand Error t-Statistic Prob. 

C 0.0022893 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 

 :  

 4.3  Autoregressive Moving Average (ARMA(p,q)) 

  logarithm 

 Mean Equation ( ) 

 

EX Coefficient Stand 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 

 :  

  ARMA  4.2  4.3  Lag 

p  q  Autoregressive (AR)  Moving Average (MA)  

(Mean Equation)   AR (2) MA (2) 

  AR(1) MA(1)  
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4.3  VARMA-GARCH 

 4.4    (Conditional Variance)

 VARMA-GARCH   

logarithm (Lnpr)  logarithm 

(Lnex) 

  lnpr lnpr lnex lnex 

Lnpr 
0.001832 0.046024 0.945506 0.166502 -0.140417 

(1.344316) (3.365271) (58.17249) (0.986586) (-0.864086) 

Lnex 
-0.000312 -0.000959 0.004716 0.299015 0.728553 

(-636.3288) (-1.185526) (4.718639) (5.443235) (14.54798 

 (1)  2    t  robust   

                    Bollerslev-Wooldridge(1992) 

     (2)   5 %   
 

 (variance equation)  

VARMA-GARCH  4.4 

 (volatility spillover) 

   lnex   4.4 

 

  lnex    

 lnpr   

 4.4   

  lnpr  
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4.4  VARMA-AGARCH 

 4.5   (Conditional Variance) 

 VARMA-AGARCH   

logarithm (Lnpr)  logarithm 

(Lnex) 

  lnpr lnpr lnex lnex  

lnpr 
0.000985 0.069088 0.953523 0.178271 -0.145511 -0.049948 

(9.47466) (3.812602) (84.13287) (1.082968) (-0.954146) (-1.808682) 

lnex 
-0.000409 -0.000612 0.005167 0.197441 0.718146 0.209855 

(-2.392963) (-2.263494) (2.936720) (2.214431) (13.33099) (2.055988) 

 (1)  2    t  robust   

                      Bollerslev-Wooldridge(1992) 

   (2)   5 %   
 

 (Variance equation)  

VARMA-AGARCH  4.5  VARMA-AGARCH 

 (asymmetric effect) 

      

 

 VARMA-GARCH  VARMA-AGARCH 

 (variance equation)  2  

 VARMA-GARCH  

VARMA-AGARCH  (asymmetric effect)  

 VARMA-

AGARCH  VARMA-GARCH 

 (volatility spillover)  
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 VARMA-GARCH  VARMA-

AGARCH  

 (Volatility Spillover) 

   

CCC  4.6 

4.5  Constant Conditional Correlation (CCC) 

  VARMA-AGARCH  

Constant Conditional Correlation (CCC)  

(Standardized shocks) 

  

  4.6    (Conditional Variance) 

 CCC   logarithm (Lnpr) 

 logarithm (Lnex) 

  lnpr lnpr lnex lnex 

lnpr 
0.002349 0.058043 0.932930 

(1.786836) (4.022097) (60.12594) 

   lnex 
0.0000369 0.258187 0.752945 

(2.535275) (5.650142) (16.76530) 

        (1)  2    t  robust   

                                  Bollerslev-Wooldridge(1992) 

             (2)   5 %   
 

  CCC  
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  3  VARMA-GARCH  VARMA-

AGARCH  CCC  

 CCC  (Volatility 

Spillover) 

 VARMA-AGARCH 

 (Volatility Spillover) 

 

 

 VARMA-GARCH (1,1) 

 

 (Conditional Volatility) 

  

 (Conditional Volatility) 

 VARMA-GARCH  

 

         

tH 2= 0 .0 0 1 8 3 2 + 0 .0 4 6 0 2 4 R E S ID (-1 ) + 0 .9 4 5 5 0 6 G A R C H (-1 )
+ 0 .1 6 6 5 0 2 L N E X _ R E S 2 (-1 ) - 0 .1 4 0 4 1 7 L N E X _ H (-1 )  

  (Conditional Volatility) 

 VARMA-GARCH  

   
tH = + +

-0 .0 0 0 9 5 9 L N P R _ R E S 2 (-1 ) +

2-0 .0 0 0 3 1 2 0 .2 9 9 0 1 5 R E S ID (-1 ) 0 .7 2 8 5 5 3 G A R C H (-1 )
0 .0 0 4 7 1 6 L N P R _ H (-1 )             

 

 VARMA-AGARCH (1, 1) 
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 (Conditional Volatility) 

  

 (Conditional Volatility) 

 VARMA-AGARCH  

 

2
tH = 0.000985 + - 0.049948RESID(-1) * (RESID(-1) > 0)

+ - 0.178271LNEX_RES2(-1) - 0.145511LNEX_H(-1)

20.069088RESID(-1)
0.953523GARCH(-1)

  (Conditional Volatility) 

 VARMA-GARCH  

tH = 2 2-0.00409 + 0.197441RESID(-1) - 0.209855RESID(-1) * (RESID(-1) > 0)
+0.718146GARCH(-1) - 0.000612LNPR_RES2(-1) + 0.005167LNEX_H(-1)

  

 (Conditional Variance) 

 CCC  

  

              ith = 0.002349 + 20.058043RESID(-1) + 0.932930GARCH(-1)  

 (Conditional Variance) 

  CCC  

                       ith = 20.000369 + 0.258187RESID(-1) + 0.752945GARCH(-1)  

 

 

4.6  
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 4.7  (Constant Conditional Correlation) 

  

 CCC VARMA-GARCH(1,1) VARMA-AGARCH(1,1) 

 -0.059193 -0.052209 -0.059797 

:  

  (Constant Conditional 

Correlation) 

 CCC  VARMA-GARCH  VARMA-AGARCH         

 4.7   

 

 

 


