
 3 

3.1

 (Time Series Data)  2540  2550 

 126 

(Consumer Price Index, CPI ) 

3.2

 3.2.1  (Unit Root Test) 

 Unit root 

 Augmented Dickey-Fuller test (ADF) 

  X t  =  a0 + a1 Y t + et      (3.1) 

  X t     =    log  t 

  Y t     =    log  t 

  et     =

 (Stationary) 

  X t    = + T + Xt-1 + c
k

i 1
 i  X t-1    (3.2) 

  Y t     =  + T + Yt-1 + d
k

i 1
 i  Y t-1    (3.3) 

X t    = + T + Xt-1 + c
k

i 1
 i  X t-1 + t   (3.4) 

Y t     =  + T + Yt-1 + d
k

i 1
 i  Y t-1 + t   (3.5) 
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 H 0  :   = 0 ,  H 0  :  = 0 

 H1  :   < 0 ,  H 0  :  < 0 

  H 0   X t , Y t    Unit Root    X t , Y t   (non-

stationary   H1  X t , Y t  unit root 

(stationary)

3.2.2  (Cointegration test)

           (long-run relationship) 

 Engle and Granger 

 Y t   =  0 +  1 X t + et       (3.6) 

 X t  = 0 + 1 Y t  +  u t       (3.7) 

1)  non-stationary Process 

ADF Test 

2)  (Ordinary least squares ; OLS) 

3)  (residuals)  2  I(0) 

 ADF 

ttt 1ˆˆ        (3.8) 

1ˆ,ˆ tt  (Residual)  t  t-1 

t

H 0  :  = 0  ( )

H 1  :   < 0  ( )
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 t-statistics  ADF Test 

 t-statistics  0.01 

 (residuals)  (stationary)  integrated of order  0 

 I(0) 

 et   = cet 1

k

i 1
 i  e t-1 + t     (3.9) 

 u t   =  Ø e t-1+ d
k

i 1
 i  u t-1+ § t      (3.10) 

 (3.8)   H 0  : = 0

  H1  : < 0

 (3.9) H 0  :   Ø = 0

  H 1  :   Ø < 0 

 unit root 

 non-stationary  unit root 

 stationary  unit root 

 Stationary  I(0) 

 X t  , Y t

non-stationary  I(1)   X t , Y t

3.2.3  Error Correction Mechanism (ECM) 

Error Correction Mechanism (ECM) 

tY tX
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 (time path) 

 Error Correction 

Mechanism  (short-term dynamic) 

 Error correction model (ECM) 

1 2 1 4 5
0 1

ˆ
qn

t t m t m p t p
m p

Y a a a X a Y yt   (3.11) 

1 2 1 4 5
1 0

ˆ
s v

t t r t r u t u
r u

X b b b X b Y xt    (3.12) 

,t tX Y   =  t 

,t m t rX X  =  t-m  t-r 

 =  t-p  t-u ,t p t uY Y

1t̂                   =  t-1 

,yt xt  = 

 =  m = 1, 2, 3,…,n   p = 1, 2, 

3,…,q  r = 1, 2, 3,…,s  u = 1, 2, 3,…,v 
1 2 4 5 1 2 4 5, , , , , , ,m p ra a a a b b b b u

 Error Correction Mechanism 

 1.    0 2: 0H a

1 2: 0H a
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 2. 0 2: 0H b

1 2: 0H b

3.2.4  (Causality Test) 

 cointegration  ECM 

Y t     =  k1 + 
k

i 1
 t  X t-1 +

k

i 1
j  Y t-1 + e t-1+ t (3.13) 

X t    =  k2 + 
k

i 1
 i  X t-1 + 

k

i 1
 j  Y t-1+ 1tu t  (3.14) 

 = (1- 1 )  =  (1 - 1 )

(Speed of adjustment) 

 e t-1 ,     error term 1tu

 e t-1  =  Y t-1 - 110 t

 e t-1   = X t-1  - 110 t

11,

t,1

 e t-1  (3.10) 1t

(3.11)  ECM Model 

(3.10)  (3.11) 

 e t-1  (3.10) 

1t  (3.11)  “ ”  Y t , 

X t
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 (3.10)  H 0  :  = 0

     H 1  :  0 

 (3.11)    H 0  : = 0

     H1  :  0

 Y t , 

X t

 Y t , X t


