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 3 

 
 

3.1  

   

  (Multivariate volatility model) 
 

3.1.1 VARMA-GARCH (1,1)  
 VARMA-GARCH  Ling and McAleer (2003) 

  

1 1 1 1t t tH A B H                 (3.1) 

1 2( , ) ,t t tH h h 1 2( , ) , 2 2
1 2( , ) ,t t t 1A  1B  2 2

ij ij   i,j=1,2, I( t )=diag(I( it )) 2 2  Ft 

   t  (Spillover effects) 

 1A  1B   

  VARMA-GARCH  (matrix of 

conditional correlations) ( )t tE  

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

McAleer et al. (2009)  (equal 

magnitude)  (asymmetric)  

1 1 1 1 1 1 1t t t t tH A C I B H                 (3.2) 

 1C   2 2   It = diag (I1t,I2t) 
1,

1,

0, 0
1, 0

t

t

I   

VARMA-AGARCH  VARMA-GARCH 1C  = 0  
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3.1.3 CCC(1,1)  
 (3.2)  1C  = 0  A1  B1 

  VARMA-AGARCH  

, 1 , 1it i i i t i i th h                 (3.3) 

 constant conditional correlation (CCC)  Bollerslev (1990)  

 (conditional correlations) ( )t tE  (3.3) 

 CCC  (volatility spillover effects) 

  (conditional correlation 

coefficients)  
 

3.2    
 (Secondary Data)  

 2  . . 2549 – 31  . . 2553  1,169  

 website http//www.goldpricethai.com  http//www.bot.or.th  

 

3.3  

 4   

 1    

 
 

                                                             (3.4) 

 

                                                               (3.5) 

 

 Lnpr    logarithm  

 Lnex   logarithm  

 tP     
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 1tP     

       

      

 2    (Unit Root Test) 

  

  

 Augmented Dickey – Fuller Test (ADF)  

                           (3.6) 

 

                         (3.7) 
        

                                                            (3.8)              
 

                                     (3.9) 

 

                                 (3.10) 

 

                     (3.11)      
  

      t  t-i 

       t  t-i 

    

         

  t         

  

 (Non-stationary) 

 (Stationary)   j  1, 2 

     Logarithm 

 logarithm    logarithm 

 logarithm  (Non-stationary)   

 logarithm  logarithm  
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  logarithm 

 logarithm  (Stationary) 

 3    

  4  

 3.1.1  Augmented Dickey – Fuller Test (ADF) 

 Autoregressive Moving Average 

(ARMA (p,q))  

  Autoregressive Moving Average (ARMA)  

 

1 )  Correlogram  ACF (Autocorrelation Function)  PACF (Partial 

Autocorrelation Function)  

(ARMA(p,q))  

2)   Lag p  q  

Correlogram  1 

3)  (Residuals)  Serial 

Correlation  LBQ – Statistic  Breusch-Godfrey Serial Correlation LM 

 

4)  (Model Selection)  Schwarz Information 

Criteria (SIC)  SIC   

3.1.2  (Conditional volatility) 

 VARMA-GARCH  VARMA-AGARCH  

3.1.3  Constant Conditional Correlation 

(CCC)  

3.1.4   

        1) VARMA-GARCH  

        2) VARMA-AGARCH 

        3) CCC  

 


