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2 

 

 

 

 

2.1  

( Time Series Analysis)

, , 
   

 

 
2.1.1 (Unit Root) 

(Time series data) 

Non-stationary Stochastic Process ( Mean) 
(Variances) 

(Trend) ( Cyclical swing) 
( Shock) Ordinary Least Squares (OLS)

( Spurious regression) 

( Stationary)
Dickey-Fuller (1981)  

 

  ttt eXX += -1r                         (2.1.1.1) 
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1, -tt XX t t -1 

   te ( Random Error) 

 r    (Autocorrelation Coefficience ) 

 

      ttt eXX += -1r  

   ttttt eXXXX +-=- --- 111 r  

   ( ) ttt eXX +-=D -11r  

   ttt eXX +=D -1q  

  ( )1-= rq  

  01;1 <<-+= qqr  
   q    

 
 

   0:0 =qH     

   0:0 <qH  

 

  

 
q

q
..ES

t =  

 

0H  t-statistic 

MacKinnon critical Value tX tX  

0H  t-statistic 

 MacKinnon Critical Value tX tX  

t 

t-1 3

  

 

 ttt eXX +=D -1q             (2.1.1.2) 

 ttt eXX ++=D -1qa             (2.1.1.3) 

 ttt eXTX +++=D -1qba            (2.1.1.4) 
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- ( Dicky-Fuller test) 

Autocorrelation 

( Autoregressive Processes) 

(2.2.1.2)  (2.2.1.4) Augmented Dicky-Fuller test  

 

 

tittt eXXX +DS+=D -- fq 1                                    (2.1.1.5) 

tittt eXXX +DS++=D -- fqa 1          (2.1.1.6) 

tittt eXXTX +DS+++=D -- fqba 1      (2.1.1.7) 

 

  tX     t 

1-tX   t-1 

fqba ,,,  

T   

te  

 

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

 Autoregressive Moving Average (ARMA) 

 Autoregressive  Moving Average   

ARMA(p,q)  Autoregressive  p  Moving Average 

 q   

 

 ARMA (p,q)  

 

               qtqttptttt YYYY ----- ---+++++= eqeqefffd ...... 1121             (2.1.2.1) 

 

  

tY
 

    t  

 p    Auto Regressive  
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 q   Moving Average  

   d     (Constant Term)  

  t    

 f    Autoregressive  

 q   Moving Average  

  te     White Noise     t  

 

2.1.3 (Model selection) 

(Model selection) 

Akaike Information Criterion (AIC) Schwartz 

Information Criterion (SIC) AIC SIC 

Akaike Information Criterion (AIC) Schwartz Information Criterion (SIC) 
 

 

Akaike Information Criterion (AIC)    = hh /2/2 kt +-            (2.1.3.1) 

Schwartz Information Criterion (SIC) =  hhh /log/2 kt +-          (2.1.3.2) 

 

      k   

  h  

   i   Log likelihood function k   

 

 Schwarz Information Criterion (SIC) 

 

2.1.4  

(Conditional volatility) 

Standardized shocks 

 Generalized Autoregressive Conditional 
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Heteroscedasticity  (GARCH) Bollerslev (1990),  Asymmetric 

Univariate GARCH (GJR) Glosten et al (1992),  Constant 

Conditional Correlation (CCC) Bollerslev (1990) Dynamic 

Conditional Correlation (DCC)  Engle (2002)   

 

 

 

tttt FyEy e+= - )/( 1                             (2.1.4) 

,ttt Dhe =        

 

   
),...,( 1 ¡= mttt yyy  ),...,( 1 ¡= mttt hhh   Independently  

         and Identically Distributed (iid),  
tF   t   

mhhdiagD mttt ),,...,( 2/12/1
1=           Square root Variance covariance  

            matrix 
 t n.       n. 

 

2.1.4.1    Generalized Autoregressive Conditional 

Heteroscedasticity  (GARCH) 

Bollerslev (1986)

(Conditional volatility)  GARCH (1,1)   

 

                
1

2
1 -- ++= ttt hh beaw            (2.1.4.1) 

 

a  ARCH effects (

)   b  GARCH effects (
ba + )  
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2.1.4.2   Vector Autoregressive Moving Average  Asymmetric 

GARCH (VARMA-AGARCH)  

( Positive shocks) ( Negative shocks) 

(Conditional volatility) McAleer (2009) 

 Vector Autoregressive Moving Average  Asymmetric 

GARCH (VARMA-AGARCH)  

 

                 
ä ä ä
= = =

---- +++=
r

i

r

i

s

j
jtjititiitit HBICAWH

1 1 1

ee         (2.1.4.2) 

 

 ),...,( 1 ¡= mttt hhH , ),...,( 2
1

2 ¡= mttt eee  

),...,1(),,...,( 1 riAwwW im ==   ),...,1( siBi =   mxm VARMA-AGARCH 

( Positive shocks) ( Negative shocks) 

(Conditional volatility)  

ijA  ARCH effects (

)   ijB  GARCH effects (

ä ä
= =

+
r

j

s

j
ijij BA

1 1

) 

 

2.1.4.3   Asymmetric Univariate GARCH (GJR) 
iC  mxm ri ,...,1= , 

),...,( 1 mttt IIdiagI = , 0=itI 0>ite 1=itI 0<ite   m=1 

(3.2.4.2)  Asymmetric Univariate GARCH GJR(p,q) 

Glosten et al (1992)  

 

 ä ä ä
= = =

---- +++=
p

i

p

i

q

j
jtjititiitit hIh

1 1 1

22 )( beegeaw         (2.1.4.3) 
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0¢te

0>te

=)( tI e
,1

,0

0>w ,
 

0²+ ii ga pi ,...,1= 0²ib  
 pi ,...,1=   th     t ,       

    
)( tI e  

(Indicator Variable) 

   

          
            

              

 

GJR ( äg ) effect 

( Asymmetric Conditional Volatility) 

(Short-run persistence of shocks)  , ä ä+ 2/ga  

( Long-run 

persistence of shocks)  , ä ää ++ 2/gba  

(2.1.4)-(2.1.4.3) 

Maximum Likelihood  Joint Normal Density  ih   

Joint Multivariate Normal Distribution  

Quasi- Maximum Likelihood (QMLE). 

 

2.1.4.4   Constant Conditional Correlation (CCC)  

0=iC , ijA ijB Diagonal matrices i,j 

 VARMA-AGARCH (2.1.4.2) 

Constant Conditional Correlation (CCC)  

 

2.1.4.5   Dynamic Conditional Correlation (DCC) 

 th  iid 

,  tG  , 

Engle (2002), Tse and Tsui (2002) 
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 (Dynamic Conditional Correlation DCC) 

 Variable Conditional Correlation Multivariate GARCH  DCC 

 

 
 1211121 )1( --- G+¡+G--=G tttt qhhqqq          (2.1.4.5) 

 

 1q   2q  Scalar parameters 

(Previous standardized shocks)

(Previous Dynamic Conditional Correlation) 
 (Dynamic 

Conditional Correlation) 
 

 2.1.5    (Fisher  Effects) 

Irving Fisher Fisher  Effects  

( Nominal Interest Rate) 

(Real Interest Rate)  (Expected 

Inflation Rate) 

 

 

 i = r + p*                                        (2.1.5) 

 

 

i   =  (Nominal Interest Rate) 
r   = (Real Interest Rate) 

p*=   (Expected Inflation Rate) 

 

2.2  

Tse and Tsui (1998)  Dynamic Correlation 

Multivariate GARCH  

Univariate GARCH  Dynamic correlation  Engle 
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(2001)  

  Andrew C. 

Worthington  Helen Higgs  

 
Valle and Hector (2002) ( Guatemala) 

ARIMA VAR 

( Monthly Index of Economic 

Activity) ( International Oil Price) 

(Long Term Deposit Rate) ( Exchange Rate) 

( Emission Currency Issue) = Currency outside deposit money bank, plus 

cash in vault of the banks ) ARIMA VAR  

 

Jasslyn Yeo (2004)  (Time-

varying Conditional volatility) 7 

 

 Univariate ARMA(1,1)-GARCH(1,1)  

ARMA(1,1)-GJR (1,1) (Conditional volatility) 

7 

( Positive shocks) 

(Negative shock) 

 

Manera, McAleer and Grasso (2004) (Conditional 

volatility) Standardized shocks Spot Forward 

Price Tapis oil Constant Conditional Correlation Multivariate GARCH 

(CCC-MGARCH)  Bollerslev (1990), Vector Autoregressive Moving Average  GARCH 

(VARMA-GARCH)  Ling and McAleer (2003), VARMA  Asymmetric GARCH (VARMA-

AGARCH) Chan et al. (2002)  the Dynamic Conditional Correlation (DCC)  Engle 

(2002). 2 1992  16 2004  

ARCH GARCH effects (Conditional volatility) 

Spot Forward Price Tapis oil , Interdependence 
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(Conditional volatility) Spot Forward

(Conditional volatility) Spot Forward 

Price ( Positive shocks) 

(Negative shock)  

 
 

 


