
 5 
 

 
 
 

 7   3   

  1.2 

  

.1   
 
  5.1   (pnak) 

  (pkan) 

   

(  (pnak)  (pchi)  (pkon)) 

 

   (pkon)  (pchi) 

 (pcha)  (pcho)    

(right skewness)  0.6-1.0  (kurtosis) 

  2.9-3.6 

 7  (  5.1)   

   2533- 2536 

 (pnak)  

   

(pkan)  
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  .   

 /     

 Pnak Pchi Pkon Pcha Pcho Pray Pkan 

 (mean )  , .4 , .4 , .4 , .  , 8 .  , .  , .4 

 (median) , .  , 4.  , .  , .8 , 4.  , 4.  , .  

 (maximum) , .  ,44 .  2,3 6.  ,4 .  , 4 .  , .  , 4.  

 (minimum)  .  .  4.  4.  4.8 4.  .  

 (skewness)  .  .  .  .  .  .  .  

 (kurtosis)  .  .  .  .  .  .  .  

       : pnak = , pchi = , pkon = , pcha =  

                         , pcho =  pray =  pkan =  

 

500

1,000

1,500

2,000

2,500

2532 2534 2536 2538 2540 2542 2544 2546 2548 2550 2552

 ( / )

Nak Chi Cha Cho Kan Ray Kon

 
  5.    . . 2532- . . 2552 

:  ( , ) 

: pnak = , pchi = , pkon = , pcha =  

                         , pcho =  pray =  pkan =  

 

 

 



10  

.2    (structural change test)16 

 
  20  (2532-2552) 

 

 (  .2)  

 

  unit 

root  cointegration   deterministic trend 

  ADF   ADF 

 unit root  (Perron, 8  Quoted in Baek 

and Koo, : )  cointegration  

 

(spurious long run relationship) (Harris and Sollis,  Quoted in Baek and Koo, : ) 

 

 ADF   

  

 

  .2  250 - 2552 
   

2503*   CAP  

 

2535  CAP reform I  

2 . . 

4  

 

(fixed exchange rate)  (manage 

float) 

 

  

 

 . . 

25 6 

 (FTA)    

2551   

2552  10 

 

 (

 ( 44 ) 

  4   ) 

: *   

16  recursive residual  Chow test  1 
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 (horizontal market integration)  (vertical 

market integration)   recursive 

residual  (structural break) 

 Chow test   

  

.2.   recursive residual 
 

  recursive residual  Brown et al. 
( )   (  

b =b =b =…=bt=b)  CUSUM  CUSUM square 

 recursive residual  r-   (  k) 

(  r   r  r = k+   k )  br-  

 ( .1)  ( . ) 

 

                                         tttt ebXY   T,...,2,1t;                ( . )  

 

 Yt =  (T* ) 

 Xt =  k   (T*k) 

 bt =  (k* )  

                        

 et =    

 

 t14t13t12t11t praylnbpcholnbpchalnbpchilnbpnakln                 ( . )   

                                   tt16t15 epkonlnbpkanlnb  

                                                 
17  recursive residual  Chow test  

  CUSUM  CUSUM SQ  

 CUSUM  CUSUM SQ 

  Chow test  
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 br-   column vector  r-   

 (forecast error)  Yt–Xrbr-   recursive 

residual (wr)  ( . )  2   , 9, 10,..., 4  8      

 

         
r

1
1r1rr

1rrr
r

X)XX(X1

bXYw   T,...,2k,1kr     ( . ) 

  (residual)  CUSUM (Wr)  ( .4) 

 

  
ˆ

w
W

r

1kj
j

r              ( .4)         

 

 ˆ    

 CUSUM  5  (

   a = . 48)  

  ( ) 

 CUSUM (Wr)  r  

  Wr  r    

 CUSUM square  ( . ) 

 

                             T

1kj

2
j

r

1kj

2
j

r
w

w
S                                             ( . )                              

 

 T,...,1kr  
2
jw  

 Sr    

 ( ) 

 (lnpnak)  
                                                 

18    recursive residual 

 r  r= k+  (k )  6  1  k  7  r 

= k+    r = 8
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 (lnpnak) 

 1  25 (  2551)  recursive residual 

 .   CUSUM  CUSUM SQ 

  CUSUM 

 4   CUSUM SQ    

254   25 7  recursive 

residual  Chow test  

 

-120

-100

-80

-60

-40

-20

0

20

40

60

33 34 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

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

CUSUM of Squares 5% Significance

 
 

  .    recursive residual  

 

.2.    Chow test 
 

 Chow test  

  n   n   n= n  + n   

k   

 

 1:  RSS   

            (=S )  (d.f.)  (n-k- ) 

 :  RSS  (S )  (S )  

              RSS   S4= S +   

            S   (d.f.)  n- (k+ ) 

 :  Chow test  ( .6) 

    
)1k(2n/S

)1k/(SSF
4

41               ( . ) 

( ) ( ) 



10  

   (

)   2    

4    4  ( . .

2532- . .25 5)  25 6  ( . .25 6- . .2552)  

 25 6  (  5.3)  

       

   2 

 25 1  25 7   

 99 

   3  

(1)  ( . .2532 . .2552) (2)  1 ( . .2532- . .25 5) 

 (3)  2 ( . .25 6- . .2552)  3  

 

 

  .3   Chow test 
  F 

25 6 (  CUSUM)       . 4*** 

25 1  25 7 (  CUSUM SQ) 1.65  

:  (H )    

   :  ***  99  

  

.3  seasonal unit root  
  
  seasonal unit root 

  seasonal unit root  

 (  ( .7))  (ordinary least square: OLS) 

  (auxiliary variables)  y t, y t,…, y t 

 deterministic term   (intercept)  

                                                 
 seasonal unit root  2
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(seasonal dummies)    S ,S ,…,S   (time trend) 

 (time trend)    Taylor 

( )  deterministic term  

 (trend)   (trend) 

  (sensitive)  Taylor 

 

  3 

  .  ( )-( ) 

  

 (  T  (5.7)) 

 

           
12

2k
t

12

1k
1tkktk10t13

* YkSTY)B(   ( .7)           

 

  

   lag  (endogenous lags)  lag  y t 

 (autocorrelation) Beaulieu and 

Miron ( )   lag  

(biased)   lag   (loss of 

power)  lag  Beaulieu and Miron ( )  lag  

Akaike information criterion (AIC)  Schwarz information criterion (SC)   lag 

 AIC  (over parameterize)  

 (optimal lag length)  

seasonal unit root  Darne and Diebolt ( )  lag  AIC SC  

sequential approach  Otto and Wirjanto ( )   (Harvey et 
al., 8; Harvey and Dijk, ; DeSerres and Guay, ))  lag  sequential rule 

 truncation lag  Ng and Perron ( )  AIC  SIC 

   lag   LR test 

 AIC, SC, FPE,  HQ   3

 (lag)  (residual)  white noise 

  (no serial correlation) 
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(  (optimal lags)  .4) 

  (  (5.7)) 

 OLS  

 (y t)  2   ( ) single hypotheses 

 unit root   1221 ,...,,  1   unit root  

 (non-seasonal frequency)  1232 ,...,,   unit root  

 (seasonal frequencies)  t (t-test) 0:H i0

 12,...,2,1i  0:H i1   12  (  2) 

 )H( 0  unit root (non-stationary)   

(frequencies)   (2)  (joint 

hypotheses)  k   1k    0:H 1kk0   11,9,7,5,3k   5 

 (  2)  F (F-test)  

 (  seasonal unit root)   

 

  .4   seasonal unit root 

 

full period sub- period  sub- period  

   

LR FPE AIC SC HQ LR FPE AIC SC HQ LR FPE AIC SC HQ 

  (lag) 

Pnak  b  b   b  b  b  b  b  b  b  b  b  b  b  b  b 

Pchi -  b  b       b  b  b  b  b   b   b  

Pcha   b  b   4 4 4  b  b   b  b  b  b 
Pcho  b  b  b  b  b   b  b  b  b  b  a   b  a 

Pray  b  b  b  a  b  b  b  b  b  b   b  b   b 

Pkan  b  b  b  b  b  b  b  b  b  b  b  b  b  b  b 

Pkon   b  b  b  b  b  b  b  b  b  b  b  b  a  b 

          : a  autocorrelation  lag   

                          :  b  (lag)  

                          :   logarithms 

                          :  pnak = , pchi = , pkon = , pcha =  

                          , pcho =  pray =  pkan =  
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1.85

1.90

1.95

2.00

2.05

2.10

32 34 36 38 40 42 44 46 48 50 52

LNPCHA

6.4

6.8

7.2

7.6

8.0

32 34 36 38 40 42 44 46 48 50 52

LNPCHI

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

32 34 36 38 40 42 44 46 48 50 52

LNPCHO

6.0

6.4

6.8

7.2

7.6

8.0

32 34 36 38 40 42 44 46 48 50 52

LNPKAN

6.0

6.4

6.8

7.2

7.6

8.0

32 34 36 38 40 42 44 46 48 50 52

LNPKON

6.4

6.8

7.2

7.6

8.0

32 34 36 38 40 42 44 46 48 50 52

LNPNAK

6.4

6.8

7.2

7.6

8.0

32 34 36 38 40 42 44 46 48 50 52

LNPRAY

        

6.4

6.8

7.2

7.6

8.0

2532 2534 2536 2538 2540 2542 2544

LNPCHA

6.4

6.8

7.2

7.6

8.0

2532 2534 2536 2538 2540 2542 2544

LNPCHI

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2532 2534 2536 2538 2540 2542 2544

LNPCHO

6.2

6.4

6.6

6.8

7.0

7.2

7.4

7.6

2532 2534 2536 2538 2540 2542 2544

LNPKAN

6.0

6.4

6.8

7.2

7.6

8.0

2532 2534 2536 2538 2540 2542 2544

LNPKON

6.4

6.8

7.2

7.6

8.0

2532 2534 2536 2538 2540 2542 2544

LNPNAK

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2532 2534 2536 2538 2540 2542 2544

LNPRAY

 
                ( )         ( )   1 

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2546 2547 2548 2549 2550 2551

LNPCHA

6.6

6.8

7.0

7.2

7.4

7.6

7.8

8.0

2546 2547 2548 2549 2550 2551

LNPCHI

6.4

6.6

6.8

7.0

7.2

7.4

7.6

2546 2547 2548 2549 2550 2551

LNPCHO

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2546 2547 2548 2549 2550 2551

LNPKAN

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2546 2547 2548 2549 2550 2551

LNPKON

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2546 2547 2548 2549 2550 2551

LNPNAK

6.6

6.8

7.0

7.2

7.4

7.6

7.8

2546 2547 2548 2549 2550 2551

LNPRAY

 
                                                ( )   2 

 5.3   

 
 seasonal unit root  

 
   (  

25 6)       ( . .2532  . .2552)  2 6 

   ( . . 2532- . . 25 5)  16    2 ( . . 

25 6 – . . 2552)  7    seasonal unit root  

   seasonal unit root  

 (trend)  (  1-   1-3)  

 (trend)  

 (trend) (  (trend)) 

 (  .3 ( )-( ))  
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 ( . .2532  . .2552) 

 

  season unit root  5.5   

 (lnpnak)  unit root   

)( )
3

2( )
3

( )
6

(  t  unit root   
3

2   

6
  F   unit root  ( ) 

  
2

 
3 6

5    (lnpchi) 

 (lnpcha)   unit root   

 (lnpcho)  unit root  

 
3

  (lnpray)   unit root 

   unit root   0 
3

2
6

5

6
   unit root  (non- seasonal frequency)  

2
  

3
(seasonal frequencies)  

    (lnpkan)  unit root 

  
6

5   10   

  unit root  5  

 (lnpkon)   unit root  

 1   t  unit root   
3

 

    F  unit root 

   
2

 
3

2  
6

5  
6

 (  seasonal unit root 

 5. ) 

 

 1:  . . 2532- . . 25 5 

 

  seasonal unit root  1  5.6 

  unit root  

    (lnpchi lnpcho lnpray lnpkan  lnpkon)  unit root 

  (lnpnak)  unit root  
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6

  10   

(lnpcha)  unit root   
3

2      

Seasonal unit root    seasonal unit root 

  filter ( -L )  (  seasonal unit root 

  1  5. ) 

 

 2 ( . . 25 6 – . . 2552) 

 

  5.7   (lnpchi) 

(lnpcho) 

  t  F 

 (lnpkan)    unit root 

  

  F    unit root   
6

 

    t  

 (lnpnak)   unit root   10 

  t  unit root    

3
2  

6
5   

6
  t  unit root   

3
2   

6
5  

  lnpnak  seasonal unit root    
2

 
3

  
6

  

  (lnpcha)   unit root 

   
6

5   unit root  

t  F  seasonal unit root  (lnpray) 

  seasonal unit root   
6

5   unit root  

 5   F  (lnpkon)  

 unit root    
2

 
3

 
6

5   
6

   unit root   0  

3
2   

3
  t  unit root   

3
2

 6,5   F    (  seasonal unit root 

 2  5. ) 
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  .5  seasonal unit root  ( . .2532- . .2552)  
hypotheses Frequenci

es 

( ) 

lnpnak 

(  lag) 

lnpchi 

 (  lag) 

lnpcha 

 (  lag) 

lnpcho 

 (  lag)  

lnpray  

 (  lag) 

lnpkan  

(  lag) 

lnpkon 

(  lag)  

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

=   - .  -1.9 * -1.69* - .  -1.77* - .4  -2.67*** 
=   -2.22** - .4  - .  -2.27** .  -2.1 ** .44 

=  
2

 - .  .  .  -1.78* - .  .  .  

4=  
2

 - .  - .  -1.99** - .  - . 8 - .  .  

=  
3

2  - .4  - .  - .48 - .  - .4  - .  .  

=  
3

2  2. 2** .44 .88 .  .22*** .  .  

=  
3

 - . 4 - .4  - .  - .  - . 8 - .  -2.4 ** 
8=  

3
 -1.8 * -1.7 * - .  -2. 9** - .  - .  - .  

=  
6

5  .  - .  .4  - .  2.81*** - .  - .  

=  
6

5  .  .4  .  .  - .4  .  .  

=  
6

 -2.09** - .  - .  - .  -2.29** - .  -1.67* 
=  

6
 - . 8 - .4  - .  - . 8 - .  - .4  - .  

= 4=  
2

 .  .  .  .  .48 .  .  

= =  
3

2  4.20** .  . 4 .48 4.40*** .  .  

= 8=  
3

 . 4 .  .  2.90* .  .4  .1 ** 
= =  

6
5  . 8 .48 .8  .  4.04** . * . 8 

= =  
6

 2.94* .  .  . 8 . 4** .  .  

: *, **, ***  unit root   

                  10% %  %  

               : I = intercept  S=seasonal dummies 11   

 :  (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 = , ,...,  
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  .   seasonal unit root   ( . . 2532- . . 25 5)  

hypotheses frequencies 

( ) 

lnpnak 

(  lag) 

lnpchi 

(  lag) 

lnpcha  

(4 lag) 

lnpcho 

 (  lag) 

lnpray  

(  lag) 

lnpkan  

(  lag) 

lnpkon 

(  lag) 
I+S I+S I+S I+S I+S I+S I+S 

=   - .  - .  - .8  .  .  - .  - .4  

=   .  .44 .  - .  - .4  .8  - .  

=  
2

 - .44 .48 .84 - . 4 - .8  - .  - .  

4=  
2

 - .8  - .  - . 8 - .  - .4  - .  - .8  

=  
3

2  - .48 - .  .4  - .  - .  - .  - .  

=  
3

2  . 4 - .4  . 4 .  .  .  .  

=  
3

 - . 4 - . 4 .  .  - .  - . 8 - .  

8=  
3

 - .  - . 8 .  - .  - .  - .  - .  

=  
6

5  - .  - .  2.09** - .  - .  -1.70* - .  

=  
6

5  . 4 .  1.94* - .  - .  - .  .  

=  
6

 .  .  - .  .  .  . 8 .4  

=  
6

 -2.06** -1.66* .  - .  - .  - .  -1.80* 
= 4=  

2
 .48 .  .  .  .4  .4  . 8 

= =  
3

2  .  .8  .  . 8 .  .8  .  

= 8=  
3

 .  .  .  .  . 8 .8  .  

= =  
6

5  .  .8  .21* .  .  .  .  

= =  
6

 2.49* .  .  .  .  .  .  

: *, **, ***  unit root   

                  10% %  %  

               : I = intercept  S=seasonal dummies 11   

   :  (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 = , ,...,  
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  .    seasonal unit root   ( . . 25 6 – . . 2552)  

 

hypotheses frequencies 

( ) 

lnpnak 

(  lag) 

lnpchi 

(  lag) 

lnpcha 

(  lag) 

lnpcho 

 (  lag) 

lnpray  

(  lag) 

lnpkan  

(  lag) 

lnpkon 

(  lag) 

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

=   -1.18* .  - .8  - .  - .  - . 8 -1.8 * 
=   - . 8 .  .  - .88 .  - .4  2.0 ** 
=  

2
 - .  . 8 .84 - .  - .  .  .  

4=  
2

 .  - .  - . 8 . 4 . 8 .  .  

=  
3

2  - .  . 8 .4  - .8  .  - . 4 2.04** 
=  

3
2  2.48** .  . 4 .  2.08** . 4 2.0 ** 

=  
3

 - .  - .  .  .  - .  - .  -1.69* 
8=  

3
 - .  - . 4 .  - .  .  - .  .8  

=  
6

5  2.80*** - .  2.09** .4  2.48** .  - .  

=  
6

5  - .  .  1.94* .  .  1.80* - .  

=  
6

 -1.86* .4  - .  - .8  -1.88* - .  - .44 

=  
6

 - .  - .  .  - .  .  - .  .  

= 4=  
2

 .  .  .  .  . 4 .  .  

= =  
3

2  .19* .48 .  . 8 .  .  .90** 
= 8=  

3
 .  .  .  . 8 .  . 8 .  

= =  
6

5  .94** .  .21* . 4 . ** .  .  

= =  
6

 .  .8  .  .  . 8 0.7  .  

: *, **, ***  unit root   

                  10% %  %  

               : I = intercept  S=seasonal dummies 11   

   :  (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 = , ,...,  
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 seasonal unit root  
 
  seasonal unit root   

 (non-stationary)  3  (1)    (2) 

    (3)  

 (   )  ( -L)  

 (   ) 

 ( -L12)  12  

  ( -L) ( -L12)  121   

 

 5.   seasonal unit root  

  

  1  2 

1. lnpnak z, s z, s s 

. lnpchi s z, s z, s 

. lnpcha s z, s z, s 

4. lnpcho z, s z, s z, s 

. lnpray s z, s z, s 

. lnpkan z, s z, s s 

. lnpkon s z, s 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       

 

 

 

 

 



11  

.    (cointegration test) 
 
  cointegration  Johansen’s cointegration  ( . ) 

  (Pi)  (impact matrix)  '

   cointegration  (long-run elasticity) 

   (short run adjustment)  

(cointegration relations)  3  

(transfer cost)  ( , ) 

 

  
1k

1i
t1titit PPP          ( . ) 

 3  

 

)  cointegration rank (r)  ( .8)  ':H0  

  cointegration rank 

 (cointegration)   full rank  

 (r)  (n)  (stationary)  

vector autoregressive (VAR)   

 (r)  (r= )  VAR  (difference)  

  (r)  (n) 

)nr0(   (cointegration relations)  r 

 n    vector error correction (VEC)  

 

 

 

                                                 
20     Eviews 6   unit 

root  cointegration   unit root  (series are 

integrated) ( )  cointegration     full rank ( ) 

  low power  cointegration 

  (specification error)
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2)  (law of one price, LOP)  beta matrix )(   

     0'R:H0   

  (LOP)  ( , - )  cointegrating vector 

(  2 )  (multivariate)  (cointegrating 

vector)   n  

   full rank (r = n) 

 

 ( )  n-   (r=n- )  r < n-   

  

  2  (Nanang, ) 

 

)  (weak exogeneity)  alpha matrix )(

 0':H0  

   (adjustment parameter) 

 (weak exogeneity)   adjustment parameter )(

  weak exogeneity  (

) (Vinuya, : ) 

   0':H0   

 
. .1   cointegration rank  

 
 cointegration rank  ( . .2532  . .2552) 

 

  cointegration  VAR in level 

  cointegration rank  2  trace test ( trace )  

maximal eigenvalue test ( max )  5.   trace test   

 (cointegrating equations)  maximal eigenvalue test  3 
                                                 

21  (price leadership)  

 (causality test)  

 (weak exogeneity)  (causality test)  
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 (cointegrating equations)     

cointegration rank trace  max  Eviews 6 

 cointegrating vectors 

 cointegrating relations  cointegration rank  3  

 cointegration rank  3    

 cointegration rank  3  AIC  SC   

 

 .     cointegration rank   

Trace test ( trace )  Maximal eigen value ( max) 

H  H  test statistic C( %)  H  H  test statistic C( %) 

r=  r>   .8 8**  . 8   r=  r=   44. 4 **  4 .  

r  r>   . 8 8**  8 .   r=   r=   4 . 8 **  .  

r  r>   . **  . 4    r=  r=   . 84 **  .4  

r  r>4  44. 4 **  4 . 4   r=  r=4  .4 8  4.  

r 4 r>   .   4.   r=4 r=   . 8   .  

r  r>   .4   .   r=  r=   .4 8  . 48  

r  r>   . 88 8  4.   r=  r=   . 88 8  4.  

Note: **  (H )  cointegration rank r     

 
 cointegration rank  1 ( . . 2532- . . 25 5)  

 

  cointegration rank  1  

 Trace test ( trace )  cointegration rank (r) 

  ( 5r )  cointegration rank (r)  6   Maximal eigenvalue 

test ( max )  cointegration rank (r)  2  

 cointegration rank (r)  1 (r = ) (  5. )  2  

(cointegration rank)   

cointegration rank  2  6   cointegration rank  2 

 AIC  SC  

 VEC  2 

 VEC  
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 .    cointegration rank  1 

Trace test ( trace )  Maximal eigen value ( max) 

H  H  test statistic C( %)  H  H  test statistic C( %) 

r=  r>  . ** 4. 8   r=  r=   . 88 **  4 . 8  

r  r>  4. 4** .84   r=   r=   4 . **  4 . 8  

r  r>  . 4 ** .    r=  r=   . 8  4.8 8  

r  r>4 . 4** 4. 4  r=  r=4  4.   8. 88 8 

r 4 r>  . ** 4.   r=4 r=   .   .  

r  r>  . 8 ** . 84  r=  r=   . 4   4.8  

r  r>  . 8 4  . 4 4   r=  r=   . 8 4   . 4 4  

Note: **  (H )  cointegration rank r  %  

 

 cointegration rank   ( . . 25 6 – . . 2552)  

 

  cointegration rank  2  Trace 

test  Maximal eigenvalue test    1  

(cointegrating relations)  7  (  5.1 )  

 VEC  1  

  

 

 . 1   cointegration rank   2  

Trace test ( trace )  Maximal eigen value ( max) 

H  H  test statistic C( %)  H  H  test statistic C( %) 

r=  r>   44. **  . 8   r=  r=   . 8**  4 .  

r  r>   . 4   8 .   r=   r=   . 8   .  

r  r>   44.   . 4    r=  r=   .   .4  

r  r>4  . 8   4 . 4   r=  r=4  .   4.  

r 4 r>   . 4   4.   r=4 r=   . 8   .  

r  r>   4. 8  .   r=  r=   4. 4 4  . 48  

r  r>   . 8 4  4.   r=  r=   . 8 4  4.  

: **  (H )  cointegration rank r     
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 VEC  (restricted VAR)   rank 

 (   ranks)  (estimate)  VEC 

 3  ( )   (

   ) (2)  residual  VEC 

 (innovation account)  impulse response function (IRF)  forecast error variance 

decomposition (FEVD)  (3)  residual  VEC  input  Pc 

algorithms  DAG  

 
. .     

 

  

)  (law of one price, LOP)  

   beta matrix )(  (5.9) 

 0'R:H0  (  5.1 )  

 ( )  01511 ) 

 (pkon)  (pcha)  

  (LOP) 

   

  (pkon)  (pcha) 

 

71

61

51

41

31

21

11

1tP'   

72

62

52

42

32

22

12

  

73

63

53

43

33

23

13

3x7

0
0
1

 
0
1
0

 
1
0
0

 
34

24

14

 
35

25

15

36

26

16

37

27

17

7x3

 

Pnak
Pchi
Pcha
Pcho
Pkan

ayPr
Pkon

1x7

             (5. )      

                                                 
 VEC     

 (  2)  (cointegration 

vectors)   residual (innovation)  VEC 

 (innovation account)  

  (spatial market integration)
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 . 2    

hypothesis )0'R:H( 0  2 test statistic Prob.  

01411  pkon= ,    pcho= -  . 84  .   

01511  pkon= ,    pcha= -  .  . 8   

01611  pkon= ,    pchi= -  .  . 4 4  

01711  pkon= ,    pnak= -  . 4  .4  

02422  pray= ,    pcho= -  .  . 8  

02522  pray= ,    pcha= -  . 4  .8  

02622  pray= ,    pchi= -  .8  . 4  

02722  pray= ,    pnak= -  .4  .  
03433  pkan= ,    pcho= -  .  .  

03533  pkan= ,    pcha= -  . 4 4  .  

03633  pkan= ,    pchi= -  . 4 .  

03733  pkan= ,    pnak= -  . 8 4  .  

:  5  

 

)  (weak exogeneity)  

  alpha matrix )(  

0':H0   5.1   3  ( , pkan) 

 4 ( , pcho) 

 95   (  2  3    

(5.9))  (pkon)  (pray)  (pkan) 

 (cointegration equation)  1 2  3   
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   5.    (weak exogeneity)              

H : test of weak exogeneity )0':H( 0  2 test statistic Prob.  

0j1  for j = , ,  )pkon( 1  . 4 . 4  

0j2  for j = , ,                              )pray( 2  .  .   

0j3  for j = , ,                              )pkan( 3  . 4  . 4 4  

0j4  for j = , ,                               )pcho( 4  . 8  . 4  

0j5  for j = , ,    )pcha( 5  . 8 .  

0j6  for j = , ,                              )pchi( 6  .  . 4  

0j7  for j = , ,                              )pnak( 7  . 84 .  

   :  5  

                   : ij = adjustment parameters  i  i (i = , , , 4, , , )  

        j  (cointegrating vectors)  j (j = , , ) 

 

 1 

1)   1 

   beta matrix )(  (5.10) 

 5. 4   

  ( )  (pkon)  

(pkan) ( )  (pkon)  (pcho) ( )  (pkon)  

(pchi)  (4)  (pkon)  (pnak) 

71

61

51

41

31

21

11

1tP'
    

27

62

52

42

32

22

12

2x7

0
1  

1
0   

23

13  
24

14  
25

15  
26

16

27

17

28

18

7x2

C
Pnak
Pchi
Pcha
Pcho
Pkan

ayPr
Pkon

1x7

 (5.10)                  
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 .14   (LOP)  1 

H : test of market integration )0'R:H( 0  2 test statistic Prob.  

01311  pkon= ,    pkan= -  8.4 8  .  

01411  pkon= ,    pcho= -  .   .  

01511  pkon= ,    pcha= -   .   .4 4   

01611  pkon= ,    pchi= -  . 4   .  

01711  pkon= ,    pnak= -   8. 4 4   . 8  

02322  pray= ,    pkan= -   4. 8  . 8 

02422  pray= ,    pcho= -   . 8  .  

02522  pray= ,    pcha= -   4.   . 4 

02622  pray= ,    pchi= -   . 8  .  
02722  pray= ,    pnak= -   . 4 8  . 88  

:  5  

 

)  1  

   2   

(pkon)  (pkan)  (pcha) 

 5  (  5.1 )   (pkon)  

(pkan)  (pcha) 

  

 

 
 5.1    (weak exogeneity)  1 

H : test of weak exogeneity )0':H( 0  2 test statistic Prob.  

0j1  for j = ,               )pkon( 1         4.   .   

0j2  for j = ,              )pray( 2  . 4 8  .   

0j3  for j = ,              )pkan( 3   .48   . 4 8  

0j4  for j = ,            )pcho( 4   .   .   

0j5  for j = ,              )pcha( 5  4.8  . 8  

0j6  for j = ,  )pchi( 6   . 8   .  
0j7  for j = ,  )pnak( 7  .4 4   .  

   :  5  
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 2 

 

)  (law of one price, LOP)  2 

 beta matrix )(  (5.11) (  

5. )  0'R:H 0   

(pkon)  (pkan)  (pcha) 

  

1tP'

71

61

51

41

31

21

11

1x7

1  12  13  14  15  16  17
1x7

 

Pnak
Pchi
Pcha
Pcho
Pkan

ayPr
Pkon

1x7

                    (5.11) 

 
 5.16   (LOP)  2 

H : test of market integration )0'R:H( 0  2 test statistic Prob.  

01211  pkon= ,   pray= -  . 4  .   
01311  pkon= ,   pkan= -   .8  . 488   

01411   pkon= ,   pcho= -   .8   .   

01511   pkon= ,   pcha= -  . 4 8 . 4   

01611   pkon= ,   pchi= -  . 4  .  

01711  pkon= ,   pnak= -   . 4 .  

   :  5  

 

)  2 

 2 (  5.1 )  

 (pkan, 3 )  (pcha, 5 )  (pchi, 6 )  

 (pnak, 7 )    (pkon) 
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 5.17   (weak exogeneity)  2 

H : test of weak exogeneity )0':H( 0  2 test statistic Prob.  

0j1  for j =               )pkon( 1   4. 4  .  

0j2  for j =              )pray( 2  4.  . 4  

0j3  for j =               )pkan( 3   . 4   .4 4   

0j4  for j =              )pcho( 4   . 8 84 .   

0j5  for j =               )pcha( 5   .8   .  

0j6  for j =              )pchi( 6  . 844 4  .  

0j7  for j =              )pnak( 7   .44 48   .  

:  5  

                : ij = adjustment parameters  i  i (i = , , , 4, , , )  

      j  (cointegrating vectors)  j (j = , , ) 

 

  (  cointegration relation 

 cointegration rank)  

  

  1  2  

 2  1  

 (  LOP  1  

2)  ( ) 

  VEC  

 residual  VEC 

 innovation accounts (FEVD  IRF)  (causality test) 

  innovation 

accounts   
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5.5   DAG 
 

  DAG Awokuse 

 (correlation matrix, corr)  innovation  VEC  input 

 Pc algorithm  

DAG  (  Bessler and Loper ( ); Awokuse and Bessler ( );  

Babula et al. ( 4);  Awokuse ( )) correlation matrix (corr)  VEC 

 3  (     )  ( . 2) 

( .13)  ( .1 )  

Pc algorithms  (stepwise testing)   

 (conditional independent) 

 (remove edge) 

  (complete undirected graph)  

7  (  5.4)  (edge) 

   

 

Complete undirected graph     

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

Complete undirected graph     

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

 
 5.    

 

 DAGs Scheines et al. ( . Quoted in Bessler 

and Awokuse ( ))  DAG 

 (robust) 

 edge  (under fit)   

 Awokuse and Bessler ( )  127  



129 

 5 10 15 20  30 

 30   30 

  

 3  1 5  10 

 

                             pkon     pray    pkan   pcho   pcha   pchi  pnak  

         

46.0
46.0
38.0
42.0
30.0
42.0
00.1

corr full    

53.0
45.0
52.0
80.0
33.0
00.1

   

45.0
32.0
36.0
33.0
00.1

   

44.0
39.0
49.0
00.1   

50.0
43.0
00.1

   

76.0
00.1

  

00.1

                          ( . 2)    

 

                              pkon pray   pkan   pcho   pcha   pchi  pnak  

            

50.0
44.0
40.0
55.0
33.0
51.0
00.1

corr 1sub      

52.0
52.0
45.0
86.0
35.0
00.1

   

57.0
48.0
37.0
39.0
00.1

   

53.0
53.0
41.0
00.1   

44.0
40.0
00.1

   

88.0
00.1

  

00.1

                          ( . 3)    

 

                                 pkon     pray   pkan   pcho   pcha   pchi  pnak  

            

47.0
70.0
33.0
20.0
12.0
27.0
00.1

corr 2sub      

56.0
31.0
69.0
59.0
36.0
00.1

   

21.0
10.0
35.0
44.0
00.1

   

40.0
33.0
76.0
00.1   

50.0
47.0
00.1

   

60.0
00.1

  

00.1

                       ( .1 )    

 

    



130 

 

 

 60-65   (

)  

    (

) 

 ( )    

  

  

  

 

 

 ( )  

 ( )         

                                                                                                                                                                                         

 DAG  ( : - : ) 

 

  DAG (  5.  ( )-( ))   1  

 5  (causal linkages)  7   DAG 

 6  7 causal linkages  5  

10   10  DAG 

  

10   

  (price signals)  (

)  

 (pnak)  

 (pchi)   (pchi) 

 (pkon) 

 (pcha)  
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(pcho)  (pray)  (pcho) 

 (pnak) 

 (pkan)  (pray)  (pnak) 

   4 

 1-6   (pcho) 

 (pkan)  

 

( ) DAG for full period ( - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for full period ( - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for full period ( - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for full period ( - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for full period ( - )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for full period ( - )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

 
 5.    DAG  

                

: Pkan = , Pnak = , Pchi = , Pkon =  

                 , Pcha = , Pcho = , Pray =  

 

 DAG  1 ( : - 4 : ) 

 

  1  CAP reform 

 

 25   DAG (  5.  ( )-( )) 

 3 causal linkages  1  

 ( )  3 causal linkages   

  DAG algorithms  

                                                 
24  .3  1    

( )   
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 5  10   DAG 

  DAG  10  6 

causal lings  7  

  

  

  (pnak) 

 (pchi)  (pcho) 

 (pray)  (pnak) 

 (pkon)  

 

( ) DAG for Subperiod  ( - 4 )

(  CAP reform )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( - 4 )

(  CAP reform )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( - 4 )
(  CAP reform )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( - 4 )
(  CAP reform )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( - 4 )

(  CAP reform )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( - 4 )

(  CAP reform )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

 
 5.6   DAG  1 

: Pkan = , Pnak = , Pchi = , Pkon =  

                 , Pcha = , Pcho = , Pray =  

 

  (pray) 

 (  (pcha)  (pcho)   (pray)) 

 (pcha) 

 13  

     (pcha)  (pcho) 

 (pkan)    5   2  (  .3)  

  4  

(    )  
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 (pray)  

 (spatial arbitrage)  

 (pcha)   (pcho)  

 (pcha)  4-   

(pray) 

 

 DAG  2 ( 4 : - : ) 

 

    (FTA)  

( . . 25 6)  

(  5.8)   (  5.8 ( )) 

 25 9  (  5.8 ( )) 

 25   25 9 

  

 ( ) 

   DAG  (  5.  ( )-( ))  

5  (casual linkages)  1   5 

 DAG  2 

  10  DAG 

   10  DAG   

 7   

    

 (pnak)  (pchi)  (pkon) 

 (pchi)  (pkon) 

  (pcha)  (pcho) 
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 ( )  

(pcho)  (pray)   

(pray)  (pcha) 

 (pnak)   

 (pchi)  (pkon)  (pkan) 

 (pray)  

 
PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( 4 - )
(  FTA - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( 4 - )
(  FTA - )

 %

( ) DAG for Subperiod  ( 4 - )

(  FTA - )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( 4 - )

(  FTA - )
 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( 4 - )
(  FTA - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

( ) DAG for Subperiod  ( 4 - )
(  FTA - )

 %

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

PKAN

PNAK PCHA

PCHI PCHO

PKON PRAY

 
 5.7   DAG  2 

: Pkan = , Pnak = , Pchi = , Pkon =  

                 , Pcha = , Pcho = , Pray =  

 

  DAG  

  

 

 (transfer cost)   Feenstra ( 4: 4.  

Quoted in Awokuse, : )  

 (transfer cost) 
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,

4,

,

8,

,

,

4,

4 4 4 44 4 4 4 48 4

 ( ) 

 ( )

 
( )  

,

,

,

,

,

,

4 4 4 44 4 4 4 48 4

 ( )

 ( )

 
( )  

,

4,

,

8,

,

,

4,

,

8,

4 4 4 44 4 4 4 48 4

 ( ) 

( )

 
( )  

 5.8    25 1-  
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5.    (forecast error variance  
         decomposition: FEVD) 
 

  VEC  

  innovation account  IRFs  

 eigen  root   AR  VAR  VEC  inverse roots 

of AR characteristic polynomial  roots  modulus  1 

 (lie inside the unit circle)   (stability)  

innovation accounts  

  stability   1  2  5.  

( ) ( )  ( )   inverse roots of AR characteristic polynomial  

roots  modulus  1  (lie inside the unit circle)  

 VEC  

 

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

 
                   ( )                                                     ( )                                                    ( ) 

 5.9   VEC  

                                                                                                                                                                                         

  DAG  

  

FEVD  shocks (innovations)  VEC  

 innovation  n  

 n  12    
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DAG (  FEVD   1  2  

5.1  5.19  5.20 ) 

 

 FEVD  ( : - : )       

 

   5. 8  (pnak) 

  ( -  )  (  ) 

 (pkon)  10-20 

 6-12    (pchi)  

 -40  -12  

 (pkon)   11.6   

17.57  6  12  

 (pnak)  (pchi)  58-6  

  DAG  

(pnak)  (pchi) 

  (pcha)  (pcho)  (pkan) 

 (pkon)   

50-70  ( -    20- 0  6-12   

  (pray)   

(pcho)  (pnak)  ( -  )  

25-35  6-    (pray)  

(pcho)  15-20  

(pnak)  0- 5  
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  5.18   (FEVD)     

                       ( : - : )  
forecast error variance decomposition (FEVD) 

horizontal (month) S.E. Pkon Pray Pkan Pcho Pcha Pchi Pnak 

Pnak         

   .   .   .   .   .   .   .   100.00 
   .   .8   .   .   .   .   .   9 . 8 
   .   .   .8   .8   . 4  .   .   74.81 
   .4   .   .4   4.   .   .   .   62.81 

Pchi         
   .   .   .   .   .   .   8.08  61.92 
   .   4.   .   .   .8   .8   26.4   61.44 
   .   . 4  .8   .   .   .   10. 2  62.77 
   .4   .   . 4  .   . 8  4.8   7.74  8.17 

Pcha         
   .   .   .   .   .   72.90  .4   24.6  
   .   .4   . 8  .4   . 8  9.80  .8   1.97 
   .   8.4   .   .4   .   8. 4  .84  44. 0 
   .   .   . 4  .   4.   0.2   4.   4 .91 

Pcho         
   .   .   .   .   70.96  .   .   18.71 
   .   . 8  .4   .4   60.06  .   .   29.06 
   . 8  .   .   .   40.71  .   .   4.97 
   .   4.   .4   .   7.4   4.   .   0.44 

Pkan         
   . 4  .   .   71.0   .   . 8  .   2 . 1 
   .   .   . 4  .47  .4   4.   .   6.8  
   .   . 4  .   2.70  .4   4. 8  .   44.02 
   .   .8   .   22.28  4.   4.4   .8   4. 4 

Pray         
   .   .   .   . 4  .91  .   . 8  27.09 
   . 8  .   .   . 8  26.69  .8   .   6.96 
   .   8. 4  8.   .   19.9   .   . 4  44.48 
   .4   8.   8.   .   20.86  4.88  .   42.97 

Pkon         
   .   66.90  .4   .   .4   . 4  4.   19.44 
   .   2.19  .   . 8  8.8   .   4.8   29. 4 
   .   8. 2  .   .   .   4.4   .   4 . 7 
   .4   40.07  4.   . 4  .   .   .   7. 4 
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 FEVD  1 ( : - 4 : ) 

 

  FEVD  .   

 (pnak)   

  (pnak) 

 (pkon)  7  6  12  

(pchi)   (  1) 

  (pchi)  (pnak) 

 10-15  (  1  2)  

 (pnak) 

 (pchi)   6  12   (pchi) 

 (pkon)  6-   

 

(pnak)  

  (pcha)  

   (pcha) 

 (pkan)  (pkon)  0  20  

 (pcha)  

(pnak)  75  25   

  (pcho)  

  (pcho)  (pkon) 

 10-15  6  12  

(pnak)  (pcho)  

  (pkan) 

  (pkan) 

 (pnak)  20-30  6  12 (  .02  

3 .5   60.59  62.09  6  12 ) 

 (pkon)  (pcho)  (pkan)  

  (pray)  2 

  ( -  ) 



1 0 

 (pray)  (pcho)  7-10 

 (pray)   (pray) 

 (pray)  (pray) 

 25-30 

  (pkon)  

 (pkon)  (pcho)  

 5-   2 6  12 

 

 5.19   (FEVD)  1  

                    ( : - 4 : ) 
forecast error variance decomposition (FEVD) 

horizontal (month) S.E. Pkon Pray Pkan Pcho Pcha Pchi Pnak 

Pnak         

  . 4 .  .  .  .  .  .  100.00 
  .  . 8 .  .  .4  .  .  86.80 
  .4  .  .  .  4. 4 4.  .  69.14 
  .  .  .  . 8 4.  4.  .  64. 6 

Pchi         
  . 4 .  .  .  .  .  22.96 77.04 
  .  .88 .  .48 .  .  14.00 71.14 
  .4  19. 1 .  .  4.84 4. 4 .  9. 1 
  .  2 .26 .  .  4.8  4.  8.  6.8  

Pcha         

  .  19.77 .  80.17 .  .  .  .  

  .  22.70 . 4 69. 7 .  .  .  4.  

  .4  26.27 .48 6.00 .4  . 4 .  .8  

  .  26. 7 .4  1.1  .  .4  .  4.4  

Pcho         

  .  .  .  .  66.2  .4  .8  28. 9 
  .  .  .  .  4. 8 4.  .8  4.92 
  .  .  .  . 8  46.6  4.84 .4  .9  
  .4  .  4.  .  6.1  .  .  29.  
  .  .  .  . 4 1.82 . 8 .  27.02 

Pkan         
  . 4 .  .  64.49 .  .8  .  2.77 
  .  .  .  46.21 .4  4. 8 . 4 46.  
  .4  4.  .  21.84 .48 .4  . 4 60. 9 
  .  8.  8.  14.46 .  .  .  62.09 

Pray         



1 1 

  .  .  4.  . 8 40.86 4.  .  27.42 
  .  .  8.  .4  7. 9 8.  .  0.69 
  .4  .  .  .  27.98 .  .  26.  
  .  .  .  . 8 24. 7 .  .  24.88 

Pkon         
  .  61.61 .  .  .  4.  .  24.16 
  .  4 .9  .  .  .  .  .  2.27 
  .4  2.0  .8  .4  4.  .  .  41.60 
  .  2.72 .  .  4. 8 8.  .  41.60 

 

 FEVD  2 ( 6: - 4 : ) 

 

  FEVD  5.20  

 (pnak)   

 100  1  62.05  12 

  (pchi)   (pchi) 

 (pchi)  

(pnak)  (  1  2)  (pchi) 

 1  30- 0  

 (pnak)  77.0   71.1  (  1)  3 .32  7.96 

(  2) 

  (pcha)  

 (pcha)  (pnak)  (pcha)  

 1  (pkon)  (pkan) 

 (pcha) 

  (pcho) 

    (pcha)  

 (pnak)  (pcho)  (pcho) 

 ( -  )   (pcha) 

  1-2   5-15  25 

 (pcho)  (pnak)  1-2 

 3.07  48.     12  1  



1 2 

 (pcho)  (pkon)   

(pnak)  (pcho)  

  (pkan) (  2) 

 (pkan)  

(pnak)  (pkan)  5-10 

  (pkan) 

 (pcha)  6  12 

  (pray)  

 (pcha)  (pray) 

 (pkon)  (pcho) 

 (pray)  1  (pray) 

 (pray)  ( -  ) 

 (pcha)  (pnak)  

   (pkon)   

 (pkon)  (pcho)  (   12 ) 

 (pcha)  (pkan)  (pnak)  

 (pchi)  (pkon) 

 (pkon)  (pnak)  

 

 (  )   

 DAG 

    

(Pkon)  (1-2 )  2  

 

   

 
 
 
 
 



1 3 

 5.20   (FEVD)  2  

      ( 4 : - : ) 
forecast error variance decomposition (FEVD) 

horizontal (month) S.E. Pkon Pray Pkan Pcho Pcha Pchi Pnak 

Pnak         

   .   .   .   .   .   .   .   100.00 
   .   .   .   .48  .   .   .4   94.701 
   .4   .   4. 8  .   4.   4.   .8   7 .0  
   .8   .4   4.8   .   .   .   . 4  62.08 

Pchi         
   .   .  .  .  .  .   61.68  8. 2 
   .   .4   . 4  .   4. 8  . 4  44.4   47.96 
   .44  . 4  .8   .   . 4  4. 4  11.92  8.8  
   .8   . 8  4.4   8.   . 8  .   4.88  4.87 

Pcha         
   .  .  .  .  .   . 1  .   40.49 
   .   . 4  .   .   .   26.96  .   0.99 
   .   .   .4   .8   .   22.   .4   61.29 
   .   .   .   4.   .   24.09  .4   7.1  

Pcho         
   .  .  .  .   8.18  9.24  .   20.44 
   .   .   .   .   26.20  0. 7  .   29.99 
   .44  4.4   .   4.   9.97  24.04  .8   4 .07 
   . 8  .8   .8   .   4.1   24.97  8.   48. 1 

Pkan         
   .  .  .   74.2   11.42  .   .   6.07 
   .   . 8  .   1.70  14.7   .   .   24.98 
   .48  . 8  .4   24.40  4.8   14.27  .   47.24 
   .8   .   4.   19.2   .8   22.29  . 4  44.14 

Pray         
   .    .   9.82  .   .   14.77  .   41. 0 
   .   .   17. 7  8.   4.   8.44  .   8.97 
   .4   .   .   .   . 8  18.67  . 8  62.9  
   .84  .   . 8  4.   .   24.81  8. 8  4.48 

Pkon         
   .   49.87  . 4  .   .   .   27.84  20.77 
   .   26.76  .   . 8  4. 4  .   14.18  46.6 
   .4   .   .   .   .   .   4.   62.  
   .   .   4. 8  .   .   .   .8   6.1  
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5.    (impulse response functions: IRFs) 
 
  ( ) 

 (causality test) 

 FEVD  IRF 

 shock  

  shock 

(innovation) 

 (one standard deviation:  s.d.) 

 12  (  )   

 1  2  5.1  5.1   5.1    

 

 ( : - : ) 

 

  5.1  

 shock  (pkon)  

 shock     shock 

   10 (

 (pkon) ) 

  shock  (pray)  

  shock   

 3-6  (pcho) 

 shock  (pray)   

  shock  (pkan)    

shock  (pnak)   shock  

(pcho)  (pray)   
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   5.1   

 shock   

 (  2- )  

 shock  (pnak) 

 (pkan)  shock  (pkan) 

  shock  shock  (pkon) 

  (pchi)  (pnak) 

  shock  (pray)  2  

 (pkan)  (pcho)   

  

  shock  (pray) 

  

  shock  (pcho)   

  shock  (pchi) 

 (pkan)  (pchi)  (pnak)  

 

 

 2 ( 6: - 52:6) 

 

  2 (  5.1 )  

 shock   

  12  shock  

(pnak)   shock 

  

  (  ) 

 1 
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 (spatial market) 

  

  

 3    (2532:01-2552:06) 

 1 (2532:01-254 : )   2 (25 6:01-2552:06) 

 (FTA)    

 FTA -   

 shock   

shock  

 ( )  

 25    25 9 

  2551 

 2552   (2551) 

  (FTA)  

 FTA  

(FTA) 

 (2551)   

  (  cointegration relation 

 cointegration rank)  

  

  1  2  

 2  1  

 (  LOP  1  

2)  ( ) 
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