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 ,

3.3
 3 

(Description) 

(Quantitative)

Cointegration Error Correction Mechanism 

1)  Stationary

Unit root test Dickey-Fuller test(DF) Augmented Dickey-Fuller test (ADF) 

 3 
X t  =   X t - 1 + t    
X t  =    + X t - 1 + t   
X t   =    + t + X t - 1 + t

  X t  X t - 1 t t-1
,  , ,

,
,

t

t

:0H  = 0    (non-stationary) 

:aH  < 0  (stationary) 
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t (t-statistic) 

Dickey-Fuller (Dickey-Fuller Tables) MacKinnon (MacKinnon 

Critical Values) Non-

Stationary

Stationary

Autocorrelation Augmented Dickey-

Fuller Test (ADF) Test lagged change
p

j
jtX

1

Unit Root 

X t     =  X t - 1 + 
p

j
tX

1
1 + t   

X t     =   + X t - 1 + 
p

j
tX

1
1 + t

X t     =   + t + X t - 1 + 
p

j
tX

1
1 + t         

   P =  lag

                                                    Autocorrelation

Dickey and Fuller

2) Unit Root 

(Cointegration) Johansen

  (1) (Lag Length) Likelihood Ratio Test 

(LR)

(2)
  (3) Cointergrating Vectors Maximal 

Eigenvalue Statistic ( Max) Eigenvalue Trace Statistic Trace

3)
Error Correction Mechanism (ECM)

Ordinary Least Squares


