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Endogenous Variable Exogenous Variable 

VAR  

VAR

(Impulse Response Function) 

(Variance Decomposition) 

Structural Model VAR Endogenous Variable

Simutaneous Equation Model

Identification Error  

unit root 
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Problem   Trend 
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(ADF) Test Unit Roots 

Stationary Trend 
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 Cointegration
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Spurious  

Stationary Unit root Augmented Dickey-Fuller (ADF) 

3 Unit root 3 
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3.2.2 (Lag)  
  
 Akaike Information Criteria (AIC)  s Bayesian 

Information Criterion (SC, BIC  SBC) 

Lag  
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Lag Final Prediction Error (FPE) Hannan-

Quinn Information Criterion (HQIC)  

 

 3.2.3  Cointegration  Johansen 
 
 Johansen (1988) Stock and Watson (1988) maximum 

likelihood (maximum likelihood estimator) 2

( two-step estimators) 

cointegrating vectors vectors 

cointegrating vectors 

(speed of adjustment)  

  Johansen (1988)  Stock and Watson (1988) 

 rank  characteristic roots 
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 Johansen (1988) 

Johansen (1988)  

autoregressive process 
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3. ( rank) p 1 cointegrating vector vector 

pty -p  ( error-correction 

factor) 

4. 1  < rank (p ) < n cointegrating vectors cointegrating 

vectors 

Cointegration 

VAR  VEC 

 Johansen Trace Johansen and Juselius (1990) 
Cointegration Likelihood Ratio test statistic 
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Full Rank 

VAR Full Rank 

 VEC  

 

 3.2.4 Vector Autoregression 
 

VAR 

( Persistence) 

 

 

 
Shock 

(Non-Contemporaneous Effect) 

Vector Autoregression (VAR)    
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Ender (1995) 
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3.2.4.1 (Impulse Response  
 Function: IRF) 

 
 VAR 

Impulse Response 

Function(IRF) Moving Average 

VAR Stability 

Vector Moving Average (VMA)  
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 Multiplier ( )(iijf ) )( ie  
VMA Plot IRF IRF 

IRF 

(Persistence)  

 

 3.2.4.2   (Variance Decomposition) 
 

 IRF 

 )( ie Error 

VarianceDecomposition (VD) 

 VMA IRF ( Forecast) (
VAR VEC )  

sequence shocks 

shocks 

 


