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  5.1.1 Unit Root

Unit Root 

Stationary [I(0) ; Integrated of Order 0] Non-Stationary  [I(d) ; 

Integrated of Order d] 

 Dickey-Fuller Test (DF) 

Autocorrelation  Augmented Dickey-Fuller Test (ADF)  

 3

F-test

(Without Intercept and Trend) 

(With Intercept but Without Trend) 

(With Intercept and Trend) 

Order Of Intergration 

Order Of 

Intergration Order Of 

Intergration

 T-Statistic  

 Mackinnon Critical Mackinnon Critical  1 

 T-Statistic  Mackinnon Critical

 Differencing 

 1 

:0H  = 0    (non-stationary) 
:aH  < 0  (stationary) 

t (t-statistic) 

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

Critical Values) Non-

Stationary

Stationary
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 5.1  Unit Root  Augmented Dickey-Fuller   

Test Level

 : 

 0  I(0) Level

(With Intercept and Trend) T-Statistic

MacKinnon Critical  1 

 Level  Unit Root 

(With Intercept and Trend)

Order Of Integration 

 1 (1st differences) I(1)

 Lag  

Order

Test-Statistic MacKinnon Critical 

1% 5% 10% 

lnM Intercept and trend 0 -2.81737 -4.21187 -3.529758 -3.196411 

i Intercept and trend 0 -2.998399 -4.211868 -3.529758 -3.196411 

CPI Intercept and trend 0 -1.661393 -4.211868 -3.529758 -3.196411 

lnGDP Intercept and trend 2 -1.98847 -4.22682 -3.536601 -3.200320 

lnBR Intercept and trend 0 -0.4644 -4.21187 -3.529758 -3.196411 

lnC Intercept and trend 4 -2.78139 -4.24364 -3.544284 -3.204699 
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 5.2  Unit Root  Augmented Dickey-Fuller   

Test first differences

:
 1 ) ***  1

2) **  5

3) *  10 

 1 I(1)

(With Intercept and Trend)  1 T-

Statistic MacKinnon Critical 

Unit Root 

(With Intercept and Trend)  1

 Lag  

Order

Test-Statistic MacKinnon Critical 

1% 5% 10% 

lnM Intercept and trend 0 -7.38273*** -4.21913 -3.533083 -3.198312 

i Intercept and trend 5 -1.726091 -4.262735 -3.552973 -3.209642 

CPI Intercept and trend 0 -4.469778*** -4.21913 -3.533083 -3.198312 

lnGDP Intercept and trend 1 -10.81715*** -4.226815 -3.536601 -3.200320 

lnBR Intercept and trend 0 -4.4483*** -4.219126 -3.533083 -3.198312 

lnC Intercept and trend 5 -2.99074 -4.262735 -3.552973 -3.209642 
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5.1.2 (Cointegration) Error

Correction Mechanism 

(Order of Integrated)

integration

integration I(0)

integration integration

(Stationary)

( ,2543)

(Order of Integrated)

(Cointegration)

 (Cointegration)

Johansen

(Lag Length)  3 

Akaike Information Criterion (AIC) Likelihood Ratio Test (LR) Schwartz

Bayesian Criterion (SBC) AIC SBC

VAR Model  5 (M.Hasherm Pesaran and 

Bahram Pesaran,1997)

   1) VAR Model 

  2) VAR Model cointegrating vector 

3) VAR Model 

  4) VAR Model cointegrating vector 

  5) VAR Model 

(AIC) Likelihood Ratio Test (LR) 

Schwartz Bayesian Criterion (SBC)  (B. B. Rao,2005) 

Cointegrating Vectors 

Eigenvalue Trace Statistic Trace Test Maximal Eigenvalue Statistic Max

Test Error Correction Mechanism (ECM) 
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(Cointegration)

(Error Correction Model) 

(Lag Length) 

 5.3 

 5.3  (Lag Length)

Order AIC SBC LR test[prob] Adjust LR test [prob] 

5 335.9514 276.0911 ------ ------ 

4 331.7841 283.8959 CHSQ( 16)=  40.3346[.001] 15.8894[.461] 

3 323.1690 287.2529 CHSQ( 32)=  89.5647[.000] 35.2831[.316] 

2 302.6386 278.6944 CHSQ( 48)= 162.6256[.000] 64.0646[.060] 

1 300.0840 288.1120 CHSQ( 64)= 199.7347[.000] 78.6834[.102] 

0 -25.1580 -25.1580 CHSQ( 80)= 882.2189[.000] 347.5408[.000] 

:

 5.3  Akaike Information Criterion (AIC)

Schwartz Bayesian Criterion (SBC)  Likelihood Ratio Test (LR) 

Akaike Information Criterion (AIC) (Lag

Length)  5 Lag Likelihood Ratio Test (LR) 

(Lag Length)  1 Lag Schwartz Bayesian 

Criterion (SBC) (Lag Length)   1 Lag

 2 

Akaike Information Criterion (AIC)  Schwartz Bayesian Criterion 

(SBC)  2 Lag  5.4 5.5
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 5.4  AIC  SBC  5  Lag Length  1 

 AIC SBC 

1) VAR Model  N/A N/A 

2) VAR Model 

Cointegrating Vectors 

N/A N/A 

3) VAR Model 134.6815 134.0706

4) VAR Model 

Cointegrating Vectors 

134.7256    132.3092 

5) VAR Model  N/A N/A 

:
 1) N/A  AIC, SBC  (rank = 0  speed of adjustment  -1  0)

 2) AIC ,SBC 

  5.5  AIC  SBC  5  Lag Length  5 

 AIC SBC 

1) VAR Model  122.7475   108.5307

2) VAR Model 

Cointegrating Vector

124.2943    110.0775 

3) VAR Model 124.0264    109.8096 

4) VAR Model 

Cointegrating Vector

N/A N/A 

5) VAR Model 135.5566 115.5916

:

    1) N/A  AIC, SBC  (rank = 0  speed of adjustment  -1  0)

  2) AIC ,SBC 
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 5.4 5.5  5 

 Akaike Information Criterion (AIC)  Schwartz Bayesian 

Criterion (SBC)  2 Lag Length Lag Length  1 

3 SBC  Lag Length  5  5 AIC

R-Square Lag Length  1  3 R-Square

 0.084942 Lag Length  5  5 R-Square  0.83791

 Lag Length  1  3  

Cointegrating Vector Lag Length  5

Cointegrating Vectors(r) 

Eigenvalue Trace Statistic Trace Test Maximal Eigenvalue Statistic Max

Test Cointegrating Vectors  5.6  5.7 

 5.6 Cointegrating Vectors Max Test 

 95% Critical Value 

r = 0 r = 1 38.1200 31.0000 

r  1 r = 2 32.1329 24.3500 

r  2 r = 3 13.9786 18.3300 

r  3 r = 4 7.1375 11.5400 

:

 5.7 Cointegrating Vectors Trace Test 

 95% Critical Value 

r = 0 r  1 91.3689 58.9300 

r  1 r  2 53.2489 39.3300 

r  2 r  3 21.1161 23.8300 

r  3 r  4 7.1375 11.5400 

:
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Cointegrating Vectors Max Test Trace Test

 5.6  5.7 , ,

 2 

Max Test  1 

 5  r = 0  r = 

1  2 

 5    r  1 

 r = 2 Cointegrating Vectors  2 

,

Cointegrating Vector  2 Normalized

 (lnM) Maximum Likelihood

Johansen  5.8 

 5.8 Cointegrating  Vectors

 Vector 1 Vector2* 

lnM 79.4546 -19.7222

(-1.0000) (-1.0000) 

CPI 0.009092 -0.32023 

(-.0001144)     (-0.016237) 

lnGDP 89.4516 57.3146

(-1.1258)     (2.9061) 

lnBR -34.7645 4.9976

(0.43754)     (0.25340) 

:

: * 

          Normalized 
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Error Correction Model (ECM)

Granger Representation 

Error Correction Model 

Cointegration Vectors 

 5.9

Regressor Coefficient Standard Error T-Ratio[Prob] 

ecm1(-1)                  -0.88875 0.33273  -2.6711 [0.019] 

ecm2(-1)                  -0.22104  0.079445  -2.7822 [0.016] 

:

R-square 0.83791 F-stat  F( 19,  13)                         3.5370[.012]

Akaike Info. Criterion 135.5566 Schwarz Bayesian Criterion 115.5916

 5.9 

 1 (Ecm1(-1))  2 (Ecm2(-1))  0  -1 

 1 (Ecm1(-1))  0  -1  

 0.01 

 2 (Ecm2(-1))    0  -1 

 0.05  2 

,

,
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 2  5.8 

, ,

BRGDPCPIM ln0.25340ln12.90610.016237ln
(R-square  = 0.83791   F-stat  F( 19,  13)  = 3.5370[.012])

 1 

 0.016237 

 1 

 0.25340  1 

 2.90611 

5.9

 2 (ecm2(-1))  0 -1 

 95 

 R-Squared  0.83791 ,

 83.791  16.209 

 5.9   (ECM)  2 (ecm2(-1))  

 -0.22104   95 

 22.104 

 22.104 
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5.2

. . 2542 

 4 . . 2551 

1)

(Regression)

Ordinary Least Square  

SPSS

 5.1

. . 2542  4 . . 2551
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M = 3256.88 + 32.55T (F= 1427.26,Sig =0.000 R Square = 0.974066) 

(  15   2542, T , M

)

R Square 

 97.4066

 15   2542 T = 0

 3256.88 

 32.55  0.01 

. .2542 . .2551 T

1, 2, 3,..., 40

5.2
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 5.2 

. . 2542-2551
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2)

. . 2552-2556

 15   2542  T  1 
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 5.10 . . 2552-2556 

 :

/

1/2552 4,591.43 

2/2552 4,623.98 

3/2552 4,656.53 

4/2552 4,689.08 

1/2553 4,721.63 

2/2553 4,754.18 

3/2553 4,786.73 

4/2553 4,819.28 

1/2554 4,851.83 

2/2554 4,884.38 

3/2554 4,916.93 

4/2554 4,949.48 

1/2555 4,982.03 

2/2555 5,014.58 

3/2555 5,047.13 

4/2555 5,079.68 

1/2556 5,112.23 

2/2556 5,144.78 

3/2556 5,177.33 

4/2556 5,209.88 

:

T = 41,…,60  M = 3256.88 + 

32.55T


