
 6 
 

 
 
 

 (vertical market integration) 

  1.2  

 

6.1   
 
  6.   

 FOB (pxs) 

 (7,784.8  )   (pws) 

(7,3 3. 85 )  FOB  (pxp) (3,400.83 ) 

 (99 .  )  (right 

skewness)  .8-1.   (kurtosis) 

 . - .     (  6.1) 

  (pws)  

FOB  (pxs)   FOB  (pxp) 

 (pwc) 

 (pfc)  2 -2   2 8-2   FOB  (pxp) 

  (pff) 

 (pwc)  (pfc) 

 2    
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 .1   

 PFF PFC PWC PWS PXP PXS 

 (mean )   99 .   ,3 3.57  ,874.9   7,3 3. 85  3,400.83  7,784.8  

 (median)  930.00  , 0.00  , 34.00  7, 94.000  3, 50.00  7,543.50 

 (maximum)  , 30.00  5, 0.00  5, 3.00  3,500.00  ,53 .00  3, 30.00 

  (minimum)   450.00  , 80.00  ,570.00  4, 30.00  ,030.00  3, 00.00 

 (skewness)   . 5  .   . 0  0.80  .   0.89 

  (kurtosis)   4.34  . 0  3.78  3.3   4.04  3.59 

: pff = , pfc = , pwc = , pws =  

                  , pxp = ,  pxs =  

 

0

,000

4,000

,000

8,000

0,000

,000

4,000

,000

534 53 538 540 54 544 54 548 550 55

 ( )/ 

 
 .    . . 2 -  

                 . . 2 2 
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6.2   (structural change)25  
6.2.1  recursive residual  
 

   (structural change) 

 (horizontal market integration) 

 ( . )-( . ) 

 

 st15t14t13t12t11 pxlnbpxplnbpwslnbpwclnbpfclnbpffln         ( . ) 

 st25t24t23t22t21 pxlnbpxplnbpwslnbpwclnbpfflnbpfcln       ( . ) 

 st35t34t33t32t31 pxlnbpxplnbpwslnbpfclnbpfflnbpwcln       ( .3) 

 st45t44t43t42t41 pxlnbpxplnbpwslnbpwclnbpflnbpwsln       ( .4) 

 st55t54t53t52t51 pxslnbpwslnbpwclnbpfclnbpfflnbpxpln      ( .5) 

 st65t64t63t62t61 pxplnbpwslnbpwclnbpfclnbpfflnbpxsln      ( .6) 

 

    6.   CUSUM  

  (lnpxp)  (lnpxs) 

   2 4   2 37  6. .5 ( )  . .  ( )  

 (lnpff)  (lnpfc) (  6. .1( )  . .2 ( )) 

  (lnpwc) 

 (lnpws)  CUSUM  (  6. .  

( )  . .  ( ))  

   CUSUM square   (lnpfc) 

 (lnpwc)  (lnpxp)  

2 6  2   2   6. .  ( ) . .  ( )  6. .  ( )   

  

 Chow test 

 

 

5  1  
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 .2   recursive residual    

                     CUSUM  CUSUM SQ)  

( )  (lnpfc) 

. .  ( ) CUSUM 

-60

-40

-20

0

20

40

60

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM 5% Significance

. .  ( ) CUSUM Square 

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

CUSUM of Squares 5% Significance

(3)  (lnpwc) 

-60

-40

-20

0

20

40

60

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

CUSUM 5% Significance

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM of Squares 5% Significance

. .  ( ) CUSUM 6. .  ( ) CUSUM Square 

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM of Squares 5% Significance

. .  ( ) CUSUM Square 

-60

-40

-20

0

20

40

60

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM 5% Significance

. .  ( ) CUSUM 

( )  (lnpff) 
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 .2  ( )  
 

(4)  (lnpws) 

-60

-40

-20

0

20

40

60

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM 5% Significance

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM of Squares 5% Significance

6. .  ( ) CUSUM 6. .  ( ) CUSUM Square 

(5)  FOB  (lnpxp) 

( )

-80

-60

-40

-20

0

20

40

60

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM 5% Significance

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM of Squares 5% Significance

. .  ( ) CUSUM . .  ( ) CUSUM Square 

( )  FOB  (lnpxs) 

-200

-160

-120

-80

-40

0

40

80

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

CUSUM 5% Significance

 

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM of Squares 5% Significance

 

. .6 ( ) CUSUM Square . .6 ( ) CUSUM 
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. .   Chow test  
 

 Chow test 

 (horizontal market integration) 

   

 CUSUM  CUSUM Square (  6.2)  Chow test 

 (lnpfc) 

 2      

 2   2  (lnpwc) 

 2   2    

     

 FOB (lnpxp)   2   2  

   FOB (lnpxs)   2   

    

     

 ( . .2 - . . 2 2)  2    1 (sub period 1) 

( . .2 - . .2 )     2 (sub period 2) ( . .2 -

. .2 2)  1   

 

 .2   Chow test  
  

CUSUM 

 F Prob.  

CUSUM SQ 

 F Prob. 

.  (lnpfc) - - - 53  .478 0.0 45** 

.  (lnpwc) - - - 2 , 2  4.790 0.0000*** 

3.  FOB (lnpxp) 54  . 90 0.0000*** 2 , 2  7.599 0.0000*** 

4.  FOB (lnpxs) 537 39.870 0.0000*** - - - 

: *, **, ***  0% 5%  %  

                :  (H0):     
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.3  seasonal unit root  
 

  seasonal unit root    

 seasonal unit root   

(trend)  (   1  

2)   (horizontal 

market integration)   (trend) 

 (  1-   1-6) 

 (  (trend)) 

 

  

  (lnpff) 

   

  

 (lnpxs)  1  2 

 (lnpxp)   

 2   2 

 (lnpwc) 

 

  6.    seasonal unit root  

 

full period sub- period  sub- period  

   

LR FPE AIC SIC HQ LR FPE AIC SIC HQ LR FPE AIC SIC HQ 

 (lag) 

pff 7  0 b 0 b 0 b 0 b 3 b 3 b 3 b 0 0 - 0 b 0 b 0 b 0 b 

pfc 0  0 b 0 b 0 b 0 b - 0 b 0 b 0 b 0 b 0 b 0 b 0 b 0  0 b 

pwc - 0 b 0 b 0 b 0 b -  a 3 b  a   a - 0 b 0 b 0 b 0 b 

pws - 0 b 0 b 0 b 0 b 5 5   b 0 0 - 3 b 3 b 0 a 3 b 

pxp - 0 b 0 b 0 b 0 b  b   b   b 0 a  b 8 b 8 b  8 b 0  8 b 

pxs 7 a 7 a  9 a  0 b 0 b - 0 b 0 b 0 b 0 b - 0 b 0 b 0 b 0 b 

          : a  autocorrelation  lag   

                          :  b  (lag)  

                          :  logarithms 
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 ( . . 2 - . . 2 3) 

 

  seasonal unit root  6.4   

(lnpxp)  unit root  t  F 

6
  unit root      t 

 (lnpff)  unit root   
6
5  

 t  F   1   

 (lnpfc)  

(lnpwc)    unit root   (non seasonal frequency) 

 unit root      unit root  

 lnpfc  seasonal unit root   
2

  
3
2   lnpwc  seasonal 

unit root    
6
5   

 seasonal unit root  

(lnpws)   unit root   
2

 

  t  F 

 FOB (lnpxs)    

unit root  (  6. ) 

 

  ( . . 2 - . . 2 3) 

 

  seasonal unit root  6.5  

 FOB (lnpxp)  unit root  

  (lnpff)  (lnpwc) 

 unit root  

 t  F  (lnpfc) 

 (lnpws)  FOB (lnpxs)  unit root 

  FOB (lnpxp) 

 FOB (lnpxs)    unit 
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root   (

 6. ) 

 

  ( . . 2 4- . . 2 2) 

 

  seasonal unit root  6.    

(lnpff)  FOB (lnpxp) 

 FOB (lnpxs)  unit root  

 t  F  lnpxp   unit root  

 
3
2   t  (lnpfc)  

 unit root    
6
5   

6
 t  unit 

root   
6
5   

6
  (joint hypothesis)  F 

 5  0    unit root  

 
2

 
3
2  

3
  

  seasonal unit root  

(lnpwc)   unit root   
2

 
3
2   

6
  t 

 unit root   
2

 
3
2   

6
  F   unit root 

   
3

 
6
5  

 (lnpws)   unit root 

 (  2)  

 unit root   0 
3

 
6
5  

6
  unit root  

 (
2

 
3
2  ) (

 6. ) 

 

 

 

 

 



0

 .4   seasonal unit root  ( . .2  - . .2 2)  

hypotheses frequencies 

( ) 

lnpff  

(0 lag) 

lnpfc 

 (0 lag) 

lnpwc  

(0 lag) 

lnpws 

(0 lag) 

lnpxp   

(0 lag) 

lnpxs  

(0 lag) 

I+S I+S I+S I+S I+S I+S 

01  0 - .58 - . 5 - .50 -1.70* -0.4  -2.78*** 
02   0.04 - .27*** 0. 3 - .41*** 0. 0 -6.57*** 
03  

2
 -0.84 -0.9  -1.80* 0.70 -0. 0 -8.22*** 

04  
2

 -0. 5 -0.49 -2.67** .33 -0. 5 0.8  

05  
3
2  - .0  -0.07 0.79 2.47** -0. 7 -7.16*** 

06  
3
2  0. 4 1.80* -1.68* 0.79 .07 0. 4 

07  
3

 -0.4  1.90* .04 -0.38 -0.54 -4.99*** 
08  

3
 - .05 - .8  -2.08** 2. 7** 0.03 - .4  

09  
6
5  -1.71* .04 -0. 8 - .39 -0.90 -7.41*** 

010  
6
5  .55 -2.52** -0.8  2. 8** -0.  - .0  

011  
6

 - .4  -2. 6** -2.90*** -2.62*** -0.50 - .5  

012  
6

 -0.7  -1.68* -0.89 - .03 -2.01** -4. 5*** 
043  

2
 0.40 0.59 4.6 *** .  0.43 4.40*** 

065  
3
2  0.  . 4 .93 .27** 0. 3 24.66*** 

087  
3

 0. 7 .17** 2.65* 2.85* 0. 5 .4  

0109  
6
5  2.86* .89** 0.54 4.1 ** 0.4  28. 6*** 

01211  
6

 .3  4.58** 4.96*** 4. 7** . 9 .77 

: *, **, ***  unit root     

                                   0% 5%  %  

            :  (auxiliary regression)   (intercept = I)  

                 (seasonal dummies = S) 

            :  logarithms 

      :  (frequencies)  unit root  2   (1) zero frequency  

       ( )  non-seasonal frequency  0:H 10    

       0:H 1a  (2) seasonal frequencies ( )   

       0:H i0  0:H i0   i = , 3,...,  



 .5   seasonal unit root  1 ( . . 2 7- . . 2 3)  

hypotheses frequencies 

( ) 

lnpff  

(3 lag) 

lnpfc 

 (0 lag) 

lnpwc  

(3 lags) 

lnpws  

(  lags) 

lnpxp  

 (  lags) 

lnpxs 

 (0 lag) 

I+S I+S I+S I+S I+S I+S 

01  0 . 4 1.88* . 3 2.40** .55*** 1.96* 
02   0.00 .4  0.87 0.  -7.58*** -0. 8 

03  
2

 -0.57 .04 0.  -2.10** - .8 *** 0.  

04  
2

 -0.09 -0.  0. 3 0. 9 6.15*** 0.87 

05  
3
2  - .47 -1.71* -0.9  -0. 8 -6.56*** -0.78 

06  
3
2  0.80 -0.39 0. 0 0.05 -4.61*** 0.34 

07  
3

 - .07 -0.8  -0. 5 0.37 .39 -0.37 

08  
3

 . 4 -0.5  0.30 -0.04 4.72*** 0.45 

09  
6
5  -0.8  -1.98* -0.73 -0.0  -1. 3 -0. 7 

010  
6
5  0.4  0.7  -0.3  . 8 - .82*** -0. 7 

011  
6

 0. 0 . 5 0.00 - .  .2 *** 0. 3 

012  
6

 - . 3 0.44 - . 0 -0. 9 . 4 - . 9 

043  
2

 0. 8 0.55 0.0  .34 24.10*** 0.  

065  
3
2  .54 .5  0.45 0.0  4.06*** 0.39 

087  
3

 .79 0.55 0.07 0.07 .53 0.  

0109  
6
5  0.50 .37 0.3  .4  48.26*** 0. 5 

01211  
6

 0.95 0.80 0.  .5  0.53 0.90 

: *, **, ***  unit root     

                                   0% 5%  %  

            :  (auxiliary regression)   (intercept = I)  

                 (seasonal dummies = S) 

            :  logarithms 

      :  (frequencies)  unit root  2   (1) zero frequency  

       ( )  non-seasonal frequency  0:H 10    

       0:H 1a  (2) seasonal frequencies ( )   

       0:H i0  0:H i0   i = , 3,...,  



 .6   seasonal unit root  2 ( . .2 - . .2 2)  

hypotheses frequencies 

( ) 

lnpff 

(0 lag) 

lnpfc 

( 0 lags) 

lnpwc 

(0 lag) 

lnpws 

(3 lags) 

lnpxp 

(8 lags) 

lnpxs 

(0 lag) 

I+S I+S I+S I+S I+S I+S 

01  0 - . 4 - .4  -0.85 - .67*** - .5  - .33 

02   0.95 -2.70*** 0.57 -2.27** 0.84 - .4  

03  
2

 - . 4 -0. 7 -1.82* 0.99 -0.4  - .03 

04  
2

 -0. 0 -0.  - . 5 0.  - .48 -0.48 

05  
3
2  0. 5 0.9  0.84 1.9 * 0. 9 -1.68* 

06  
3
2  -0. 7 .45 -1.99* 0.55 .00 0.33 

07  
3

 -0.08 .  .55 0.0  -0.  - . 8 

08  
3

 0.  -0.77 - . 5 2.80*** .55 -0.55 

09  
6
5  - .34 0.84 -0.8  -2.00* 0.07 -0.59 

010  
6
5  .  -2.69*** -0.45 .58 -0.03 -0. 9 

011  
6

 - .5  -1.90* -2.47** - .58*** 0.0  0.90 

012  
6

 -0.4  - .  -0.55 1.95* - .4  - .03 

043  
2

 .40 0.50 .29** 0.5  . 7 0.59 

065  
3
2  0. 4 .4  2.82* .0  0.5  .45 

087  
3

 0.03 .49 .  .94** . 0 0.88 

0109  
6
5  .4  4.41** 0.45 .5 ** 0.00 0. 0 

01211  
6

 .  2.91* .45** 8.04*** . 9 0.90 

: *, **, ***  unit root     

                                   0% 5%  %  

            :  (auxiliary regression)   (intercept = I)  

                 (seasonal dummies = S) 

            :  logarithms 

      :  (frequencies)  unit root  2   (1) zero frequency  

       ( )  non-seasonal frequency  0:H 10    

       0:H 1a  (2) seasonal frequencies ( )   

       0:H i0  0:H i0   i = , 3,...,  
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 seasonal unit root  
 
  seasonal unit root   

 (non-stationary)    (1)    (2) 

    ( )  

 (   )  ( -L)  

 (   ) 

 ( -L12)  12  

  ( -L) ( -L12)  121   

 

 .7   seasonal unit root  

  

  1  2 

1. lnpff z, s z, s z, s 

. lnpfc z, s s z, s 

3. lnpwc z, s z, s z, s 

4. lnpws s s s 

5. lnpxp z, s s z, s 

. lnpxs s s z, s 

: z = non-stationary (unit root) at zero frequencies (   ) 

               :  s = non-stationary (unit root) at seasonal frequencies (   ) 

               :     (z): filter   ( -L) 

  :     (s): filter  ( -L )  12  

               :   (z)  (s): filter  

                  ( -L)( -L )  121       
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.    (cointegration test) 
. .   cointegration rank 

 
 cointegration rank  ( . .2  - . .2 2) 

 

 6.   1  (cointegrating relation) 

 trace test  maximal eigenvalue test  2  (cointegrating relation) 

 6   

 Eviews   

cointegration rank  1  2   cointegration rank  1 

 AIC   vector 

error correction (VEC) (restricted VAR)  1  

 

 cointegration rank  1 ( . .2  - . . 2 )  

  cointegration rank  1  

 trace test ( trace )  maximal eigenvalue test ( max )  

 1  (cointegration rank) (  6. )   

 VEC  1  

 

 cointegration rank  2 ( . .2  - . .2 2)  

  cointegration rank  2  trace test ( trace )  maximal 

eigenvalue test ( max )   

rank  (r=0) (  6.1 )   

VAR  (difference) 
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 .    cointegration rank   

Trace test ( trace)  Maximal eigen value ( max) 

H0 H  test statistic C(5%)  H0 H  test statistic C(5%) 

r=0 r>   37. 383**  03.8473  r=0 r=   0.78 7**  40.95 80

r  r>   7 .85 58  7 .97 77  r=   r=   4 . 7 9 **  34.80587

r  r>3  34. 84 7  54.07904   r=  r=3  3.3779   8.58808

r 3 r>4  .30 7   34. 9 75  r=3 r=4  0. 350   . 99

r 4 r>5  .07 9  0. 84  r=4 r=5  .98 7 7  4.89 0

r 5 r>   4.089975  9. 454   r=5 r=   4.089975  9. 454

Note: **  (H0)  cointegration rank r  5  

 

 .    cointegration rank   1  

Trace test ( trace)  Maximal eigen value ( max) 

H0 H  test statistic C(5%)  H0 H  test statistic C(5%) 

r=0 r>   .4994 **  03.8473  r=0 r=   5 . 54 8 **  40.95 80 

r  r>   74.345 0  7 .97 77  r=   r=   7.740 3  34.80587 

r  r>3  4 . 0498  54.07904   r=  r=3  .09579  8.58808 

r 3 r>4  4.509 9  34. 9 75  r=3 r=4  4.5 0 0  . 99  

r 4 r>5  9.999083  0. 84  r=4 r=5  7.749330  4.89 0 

r 5 r>   . 49753  9. 454   r=5 r=   . 49753  9. 454  

Note: **  (H0)  cointegration rank r  5  

 

 .    cointegration rank  2  

Trace test ( trace)  Maximal eigen value ( max) 

H0 H  test statistic C(5%)  H0 H  test statistic C(5%) 

r=0 r>   93.5 78  03.8473  r=0 r=   3 .37088  40.95 80

r  r>   . 459   7 .97 77  r=   r=   3.544 9  34.80587

r  r>3  37. 0   54.07904   r=  r=3  4.4 85  8.58808

r 3 r>4  . 3937  34. 9 75  r=3 r=4  9.8395   . 99

r 4 r>5  . 998   0. 84  r=4 r=5  7. 4 8   4.89 0

r 5 r>   4.075577  9. 454   r=5 r=   4.075577  9. 454

Note: **  (H0)  cointegration rank r  5  

 

 

 



  (VEC  VAR)  

  (residual  innovation) 

 innovation accounts (IRF  FEVD) 

 DAG (  1.2)    

  DAG  

 innovation accounts  

 

. .   directed acyclic graph (DAG) 
 

  DAG 

 (  )   

(correlation)  innovation  VEC  

 1  innovation  VAR  2  PC algorithms 

 (vertical market 

integration)  (6.7)-(6.9) 

 

                                 pff     pfc     pwc      pws     pxp     pxs   

                 

03.0
25.0
33.0
43.0
35.0
00.1

corrfull    

17.0
19.0
03.0
42.0
00.1

   

23.0
13.0
21.0
00.1    

02.0
23.0
00.1

  

13.0
00.1

  

00.1

                                 (6.7)        

 

          pff       pfc      pwc     pws     pxp   pxs  

                

30.0
37.0
20.0
31.0
31.0
00.1

corr 1sub   

59.0
45.0
03.0
57.0
00.1

  

37.0
25.0
06.0
00.1    

07.0
23.0
00.1

  

51.0
00.1

  

00.1

                                   (6.8) 
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           pff          pfc        pwc      pws       pxp     pxs  

               

06.0
11.0
11.0
29.0
48.0
00.1

corr 2sub    

07.0
01.0
28.0
35.0
00.1

   

23.0
09.0
38.0
00.1

   

13.0
14.0
00.1

  

02.0
00.1

  

00.1

                       (6.9) 

 

 

 DAG  

 
  6  6.3 ( )  

 DAG    5  0   6.3 

( )-( )    1     

    (causal linkages) 

 1   DAG algorithms  

6    

  DAG  1     (pxp) 

 (pwc)  

   (pff) 

 (pwc)  (pxp)  (2 ) 

 Granger causality   (pfft- )  

(pwc)  (derived demand) 

 (final good) 

   

   

Awokuse ( 007)   

 (pff) 

  (pfc)  

(pws)   (2 )  2 

 (pff)  (pws)  2  
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 (pfc)  

(pff)  (pwc)  (2 1)  

Granger causality  (pfc)  (pwc) 

 2  FTA -  ( 54 : - 54 :9)  FTA -  

( 54 : 0- 550:7)  (pfc) 

 (pff)  

 

( ) Complete undirected graph                    

PWSPWC

PXP

PFFPFC

PXS

( ) Complete undirected graph                    

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

 

( ) DAG for Full period

( 534- 55 )

 %

PWSPWC

PXP

PFFPFC

PXS

( ) DAG for Full period

( 534- 55 )

 %

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

PWC

PXP

PFFPFC

PXS

( ) DAG for Full period

( 534- 55 )
 5%

PWSPWC

PXP

PFFPFC

PXS

( ) DAG for Full period

( 534- 55 )
 5%

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

PWC

PXP

PFFPFC

PXS

( ) DAG for Full period

( 534- 55 )

 0%

PWSPWC

PXP

PFFPFC

PXS

( ) DAG for Full period

( 534- 55 )

 0%

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

PWSPWC

PXP

PFFPFC

PXS

 
 .   DAG  

: pxp = , pxs = , pwc = ,  

                    pws = , pfc =   pff =  

 

 DAG  1 

 

  1 (2 : - 543: )  CAP reform 

  

  

  6.4 ( )-( )   1 
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  5  (causal linked)  6    edge 

 ( )  

 DAG algorithms  

   1   

  1   DAG    

  

  (pff)   

(pwc)  (pxp)  (pws)  

( )  

   (pws)  (pxs)  

 (pxp)  (pxs) 

 (pwc)   

   

 

  2  
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( ) DAG for Subperiod 
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 .4   DAG  1 

: pxp = , pxs = , pwc = ,  

                    pws = , pfc =   pff =  
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 DAG  2 

 

  2 ( 544: - 55 : )   (FTA) 

   CAP reform 

 2    

(  .   . )   2   

2   2 1 

 2 2  

 2   2 1  

 

 2   , 3   2   2  

 550   

 

 ( )  

 

( ) DAG for Subperiod 
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( ) DAG for Subperiod 

( 544- 55 )
 0%
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( ) DAG for Subperiod 

( 544- 55 )
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 .5   DAG  2 

: pxp = , pxs = , pwc = ,  

                    pws = , pfc =   pff =  

 

  (  6.5 ( )-( ))  

 1   DAG     6 

    DAG  
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6   2  ( ) 

 DAG algorithms 

  1    DAG 

   

 (pxs)  (pff)  

   (pwc) 

  (pff)  (pfc) 

 (pws)  (pxp) 

 (pxs)  (pff)  2 

   

 (pws)  (

)  (2 ) 

 (2 )  2  

 (pws)  (pxs)  2 

   

 

.    (FEVD) 
 

  innovation (shock)  VAR  VEC  (innovation 

account)  impulse response function  forecast error variance decomposition 

 (stability)  

  innovation account  IRFs   eigen 

 root   AR  VAR (VEC)  inverse roots of AR characteristic 

polynomial  roots  modulus  1  (lie inside the unit 

circle)    

  (stability)  VAR  VEC  

 1  2  6.6 ( ) ( )  ( )   

inverse roots of AR characteristic polynomial  roots  modulus  1 

 (lie inside the unit circle)  VEC  VAR   
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               ( )                ( )  1         ( )  2 

 .    VEC 

 
  (FEVD) 

 (horizontal market integration)  innovation (stochastic error) 

 VEC  VAR  FEVD   1 

 2  6. 1  6. 2  6.   

 

 ( 534: - 55 : )       

 
  6.11   (pff) 

 ( -2 ) 

 6-12   (pff)  

(pws)  2 .16  7.7   6  12   

 DAG  

  (pfc) 

    . 1  1  

.     (pfc) 

 (pff) 

 (pfc)   (pff) 

 12.2   1  .  

 12  DAG  

(pfc)  (pff) 
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  (pwc) 

  (1 )  

.    . 1  12 

 (pwc)  

(Pff)  (pfc)  1 -   -1   

 

  (pws) 

 .   1  .   12 

 (pff)    

  (pxp) 

  (pff)  

(Pws)   2   (pff  pws) 

 (pxp)  2 -   

  (pxs)  

 (pfc)  (pwc)  1 -2  

 2   .   1 

 . 6  12 

  FEVD  

  

   (pfc)  (pwc) 

 (pws)  (pxp)  
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 .1    (FEVD)  

                       ( 534: - 55 : )       
forecast error variance decompositions (FEVD) 

horizontal (month) S.E. pff pfc pwc pws pxp pxs 

pff        

   0. 0  100.00 0.00  0.00 0.00 0.00 0.00 

   0. 7  9 .01  0.35  .9   3.47  . 3  0.03 

   0.38  6 .41  4.78  . 7  2 .16  .43  0.04 

   0.   5 . 5  8.44  7.97  27.71  .5   0.0  

pfc        

   0. 0  . 9  87.71   0.00  0.00  0.00  0.00 

   0. 4  18.8   77.46  .9   0.0   0.40  0.38 

   0. 8  0. 8  61.06  4.78  0.83  0.54  .40 

   0.4   0.95  58.45  .   .93  0.70  .3  

pwc        

   0.07  18.46  8. 0  7 . 5  0.00  0.00  0.00 

   0.   28.51  .79  59.5   0.03  0.0   0. 4 

   0.   8. 5  .75  44.90  . 9  0.57  . 3 

   0.40  7.60  4.30  4 .51  . 8  0.7   . 5 

pws        

   0.08  0.73  0.73  . 5  87. 0  0.00   0.00 

   0. 4  21. 7  0.   . 7  76.57  0.0   0.07 

   0.30  7.70  0.5   . 3  59.10  0. 7  0. 3 

   0.47  6.5   .   .8   58.87  0.40  0.  

pxp        

   0. 0  . 8  .   0.00  .88  89.66  0.00 

   0. 4  22.08  3.7   0.83  7.05  64.55  0.73 

   0. 8  29.40  3.   0.5   19.98  46.29  0.59 

   0.4   28.57  4.7   0.84  24.82  40.57  0.49 

pxs        

   0. 4  0.08  3. 4  4.85  0.07  .77  89.59 
   0. 5  3.40  4.4   0.0   0.4   3.   77.55 
   0. 5  .85  12. 5  14.96  4. 5  .44  58.26 
   0.3   3.00  16.47  18.54  . 3 7.00  48.76 
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 1 ( 537: - 543: ) 

  FEVD  6. 2  

 ( ) 

   FEVD  

 (pff)  6  12 

 (pwc)  1 -2  

 (pxs)  (pff)  (

)  12  (pff) 

 1   (  )  

 2 . 2  12 

  (pfc)  ( -  )  

 -  

 (pff)  11. 2  1  6-12  

 (pxs) 

 (pfc)  -6   DAG 

  (pwc)      

 58. 7  .   

 (pff)  (pfc) 

 1 -   6   

 (pfc)  (pws)  (pwc) 

 12-16  (pxs) 

 (pwc)  -  

  (pws) 

 ( -  )  6   (pff) 

 (pws)  -  

 (pfc)  (pxp) 

 1 - 2   12  (pxp) 

 (pff)  2 .  

  (pxp)   

 (pwc)  6 .  
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 1  . 6  12 

 (pxs)  6 -  

 1 -2  

 
 .1    (FEVD)  

                      1 ( 537: - 543: ) 
forecast error variance decompositions (FEVD) 

horizontal (month) S.E. pff pfc pwc pws pxp pxs 

pff        

   0.   100.00  0.00  0.00  0.00  0.00  0.00 

   0. 9  90.97  0.80  .84  .9   3.3   0.0  

   0.4   52.80  4. 0  .0   4.39  .39  .8  

   0.83  29.52  .74  0.45  16.1   18.45  2 .67 
pfc        

   0.08  .4   88.58  0.00  0.00  0.00  0.00 

   0.   4.88  78. 2  . 0  0.04  3.08  0.47 

   0.   .5   9. 1  0. 9  .55  3. 3  48.70 
   0.47  .   26.65  0.38  . 8  .3   64. 0 
pwc        

   0.0   28.79  3.04  58.17  0.00  0.00  0.00 

   0.09  . 5  27.42  8.47  0.04  0. 3  0.58 

   0. 8  14.27  4.   14.28  4.7   0.74  40. 9 
   0.40  7.43  .87  4.49  .45  .95  54.81 
pws        

   0.0   .38  0.4 0  3. 7  94.04  0.00  0.00 

   0. 0  2 .87  0. 9  . 7  64.51  9.74  0.00 

   0.3   44.66  .   0.93  17.28  . 0  7. 7 

   0.   0.57  4.37  . 7  17.89  27.08  8.9  

pxp        

   0. 4  8.44  .75  0. 4  4.59  60.08  0.00 

   0. 9  .93  3. 0  0. 9  4.8   44.61  4.  

   0.37  0.5   8.   .0   .37  6.15  .79 

   0. 5  4.33  .45  .88  9.5   7.46  4.3  

pxs        

   0.0   4.45  4.   3.7   0.0   0.0   66.58 
   0. 0  .9   7.40  .79  0.87  4.84  7 .18 
   0. 4  .85  9.5   . 3  7.94  .47  77.00 
   0.43  .09  .75  0.47  4. 8  .3   79.65 
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 2 ( 544: - 55 : ) 

                    FEVD  6.    (pxp) 

  

 (pxs) 1 -1   6  12 

 (pxs)  

   (pff)  (pfc)  

(pwc)  (pws)  

 

 
 .13   (FEVD)                   

                       ( 544: - 55 : ) 
 forecast error variance decompositions (FEVD) 

horizontal (month) S.E. pff pfc pwc pws pxp pxs 

pff        

   0.08  84.79  8. 5  4.9   0.00  0.00  0.00 

   0. 3  66.5   . 9  3.70  7.   0.03  0.44 

   0. 7  1. 5  9.8   3. 4  34.95  0. 0  0.  

   0.35  21. 5  .37  8.49  53.04  0.08  0. 7 

pfc        

   0.08   0.00  100.00   0.00  0.00  0.00  0.00 

   0.   4.0   91.27  3.   0.44  0.00  0.0  

   0. 0  .55  54.72  0.44  . 5  .8   0. 7 

   0. 8  3.33  1.80  .5   30.9   .05  0.40 

pwc        

   0.0   0.00  .58  77.42  0.00  0.00  0.00 

   0. 0  0.9   7.38  64.29  0.98  3.97  .43 

   0. 7  8.75  4.97  52.50  7.98  4. 4  0. 7 

   0. 3  7.55  9.0   6.46  44.08  .   0. 3 

pws        

   0.07  9.   .   . 9  82.90  0.00  0.00 

   0.   4.5   .04  4.4   64.75  0. 8  0.00 

   0. 0  3. 3  7.05  8.54  59.49  .03  0.75 

   0. 3  . 0  .   4.   64.25  0.93  0.79 

pxp         

   0.05  .4   .30  0. 3  .37  94.70  0.00 

   0.07  8.0   .78  3.8   .48  70.54  . 8 

   0. 4  16.   7.50  0.8   6.69  8.   0.5  

   0. 0  . 8  4.5   7. 8  54.6   9.5   0.50 



78

pxs        

   0.   4.5   0.40  0.   0.3   0.00  94.56 
   0. 7  .37  0.35  .74  0.   0.78  84.51 
   0. 0  8.4   . 0  8.0   .74  1 . 1  66. 1 
   0. 5  9.77  .77  .03  0.84  10.2   44. 7 

 
.   (impulse response function: IRF) 

 
  shock 

(innovation) 

  (one standard deviation:  

s.d.) 

  12  (  )  

 (   1  2)  6.7 .8  .9 

  (row)  shock 

 

 
 ( 53 : - 55 : )       

 

  6.7  (pff) 
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  shock  shock 
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 (pws)  shock   
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 shock  (pff)  (pws)  

 shock  (pxs)  shock  (pfc) 

  (pwc)  (pxp)  

    

  

 

 1 ( 53 : - 54 : ) 

 

  6.   shock 

 (pff)  (pxp)   (pxs)  

  shock   shock 

 shock   shock 

 (pwc)  (pfc)   

 shock  (pws)  (pxs)  

 (pxp)  (pff)   shock 

 (pfc)  (pwc)  

   (

 2 )   

   

    shock  

  shock  (pws)  (pxp) 

 (pxs)   (pfc) 

 (pwc)   (pfc)  (pwc) 

 (pxs)  shock  1-  

 (pws)  (pxp)  shock 

 (pwc)  1    
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 2 ( 5 : - 55 : ) 

 
  (  6. ) 

    

   shock    

 (pff)  shock  ( )  1   

shock  (pws)  

 (pxs)  shock  (pff)  

(pfc)  (pwc)   shock 

 (pff)  (pwc) 

   shock 

  shock 

 (pfc)  shock  (pfc)   shock 

 (pxp)  (pxs)  

  shock  (pxs)  

 shock    

 (pxp)  (pws)  shock 

 (pxp)  (pff)  (pxp)  (pxs) 

  (pfc)  (pwc) 
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 CAP reform  

     (2 : 1-2 2: 6)  1 (2 : 1-2 :12) 

 2 (2 : 1-2 2: 6)  

 6  (  cointegrating relations) 

 DAG  2  (

 1)     (

)  

 

   2  

 (  2)  6 

  

 ( )  

  (  2) 

  

 innovation accounts (IRF  FEVD)  DAG  

  (

)  

 DAG  

  

 ( )  

 

  ( ) 

 ( ) 
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