
 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

    

     



  

 1   (structural change) 

 

 

   

  

  

unit root  cointegration   deterministic trend 

  Augmented Dickey Fuller (ADF) 

  ADF  unit root 

 (Perron, 1989. Quoted in Baek and Koo, 2006:266)  cointegration 

 

 (spurious long run relationship) (Harris and Sollis, 2003. 

Quoted in Baek and Koo, 2006:266))  

 ADF   

   (1) Chow test (2) 

 (dummy variables) (3) recursive residual test  

    

recursive residual test  Brown et al. (1975)  

sample period     

 Chow test  

 

.  recursive residual 

  recursive residual  2  CUSUM  CUSUM square 

  

 (forecast error)  run 

regression  r-1  (observation)  r 

 

 



 (forecast error)  run 

regression  r-1  (observation)  r 

 CUSUM  CUSUM square  

 

  r= k+1, k+2,…, T 

  k=  

  T =  

 ( ) 

 

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

 

 Yt =  (T*1) 

 Xt =  k   (T*k) 

 bt =  (k*1)  

                        

 et =    

 

 

 

H0:  (   b1=b2=b3=…=b 

 br-1  column vector  r-1  

 (forecast error)  Yt –Xrbr-1  recursive residual 

(wr)  ( ) 

 

 
r

1
1r1rr

1rrr
r

X)XX(X1

bXY
w   T,...,2k,1kr  ( ) 

 

 recursive residual  

1.  OLS  r-1  (  k)  br-1  k=4  OLS 

 1-4 



2.  Recursive residual  wr  

3.  1  2  OLS  1-5, 1-6  1-T  

 CUSUM (Wr)  ( ) 

 

    
ˆ

w
W

r

1ki
j

r      ( ) 

 

 ˆ    

 CUSUM  

 

  a = 1.143  1% 

  a = 0.948  5% 

 a = 0.850  10%  

 

  

 ( ) 

 Wr  r   

kTa,k   kTa3,T   (critical line)  

)kn/(kna2kt/)knaw  (pair of critical 

straight lines)  kT/)kr(a2)kT(aw   a 

   Wr  r 

  

   Wr   

  Wr  0)W(E r

  Wr   (zero mean 

value line)   Wr   

 Wr  r  Brown et al. (1975) 

 kTa,k  kTa3,T   

kT/)kr(a2)kT(aw   CUSUM  1-  
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kTa
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 Sr    r<k+1  Sr  

 r = T  Sr   CUSUM square 

   Sr 

 (beta distribution)  Sr )kT/()kr()Sr(E  r = k  

  r = T   



  (C0)  

 (  1- )  )kT/()kr(CS 0r  C0 

 Brown et al. ( )  (degree of freedom)  n 
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2
1n  T-k   n  
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2
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 1-2   CUSUM square  

 

.  Chow test 

 

  Chow test  n1  

n2   n = n1 + n2  k  

 

1)  RSS (S1)  (d.f. = n-k-1) 

2)  RSS (S2)  

3)   RSS (S )  

4)  RSS  (S4 = S2 +S3) d.f. = [n-2 (k=1)] 

5)  Chow test  ( )       

 H0:  (   ) 

         H1:  (   )  



)1k(2n/4S
)1k/(4S1SF     ( ) 

 d.f. = [k+1, n-2(k+1)] 

 

 F  ( )  

 ( )  

 

 1   

  

 dummy variable Chow test recursive residual 

  .  

.  

. 

 

. 

 ** 

 .  

 

 

.   

 

.  

 regression 

 

   break point 

3.  

   

 

: **  Kianifard and Swallow (1996)  



  

 2  (stationary)  

 

 

   

(nonstationary)  

 (ordinary least square, OLS) 

 VAR  OLS  (spurious 

regression)   R2   

Durbin-Watson (D.W.)  (  autocorrelation) ( , 2549) 

 

 

   (nonstationary) 

 (differencing)  stationary  

 

 (stationary)  

1. E(yt)   = E(yt+m)  = y   (mean)  

2. Var(yt) = Var(yt+m)  = y
2   (variance)  

3. Cov (yt, yt+m)  = Cov(yt, yt+m)  = k   (covariance)  

 t,k,m  y , 2
y , k   

 

 (stationary)  unit root   

 1) Augmented Dickey Fuller ) Dickey-Fuller GLS (ERS) 3) Phillips-Perron, 4) Kwiatkowski- 

Phillips-Schmidt-Shin (KPSS) 5) Elliott-Rothenberg-Stock Point-Optimal 6) Ng-Perron  

 Augmented Dickey-Fuller test (ADF)  Dickey and Fuller 

(1979)   

(zero frequency)  Dickey and Fuller 

 (seasonal frequency)   Dickey et 
al. (1984)  seasonal frequency   



  root  (modulus)  Hylleberg et al. 
(1990)  Dickey et al. (1984)  unit 

root  seasonal frequencies   Franses (1991a, 1991b)  

Beaulieu and Miron (1993)  seasonal unit root  Hylleberg et al. (1990) 

  

   Augmented Dickey Fuller (ADF) 

 4  seasonal unit root  Beaulieu and 

Miron (1993)  2  3 

  

 

1.  Augmented Dickey Fuller (ADF) 

 

 unit root  Dickey  Fuller  2  

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

test  ADF test  DF test   DF test  

  Dickey-Fuller test (DF)  autoregression model  (1) 

 

    t1tt yy      (1) 

 

 yt  

   yt (lagged variable) 

 t   (error term)  white noise t ~N ),0( 2  

   autocorrelation 

 

 ( )  

1)  <1  yt  stationary 

2)  1  yt  nonstationary 

  

H0: =1 (yt  nonstationary) 

 Ha: <1 (yt  stationary) 



 (2) 

   t1tt y)1(y      (2) 

 

 DF test  3  (3)-(5) 

t1tt yy   Random walk (  constant term)  (3) 

t1tt yy   Random walk with drift (  constant term)  (4) 

t1tt yTy  Random walk with drift and linear time trend (5) 

 

  H0: = 0 (yt  nonstationary) 

   Ha: <0 (yt  stationary) 

 (11)-(13)  t (t-statistics) 

 Dickey-Fuller  Mackinnon  Dickey-Fuller test 

  autocorrelation  Dickey  Fuller 

 autocorrelation process  lag yt  DF (3)-(5) 

 (6)-(8) 

  tit
p

1i
1tt yyy  (6) 

  tit

p

1i1tt yyy  (7)  

  tit
p

1i
1tt yyTy     (8) 

 

 lagged difference term 

 (error term)  serially independent  ADF 

 (asymptotic distribution)  DF 

 

  (null hypothesis)   yt 

 stationary   (at level)  integrated  )0(I~yt  

   nonstationary  

integrated   integrated  

 



tit

p

1i1tt
2 yyTy      (9) 

 

 (9) 

 stationary  integrated  )1(I~yt  nonstationary (

)  

  unit root  stationary 

  

nonstationary )d(I   cointegration 

 

.  Seasonal unit root test 

 

   

 (differencing)  (remove)  degree-s 

 degree-1   stt yy 1tt yy   

seasonal-differencing  (trend)   (trend) 

 (Aguirre, 2000) 

 Box and Jenkins (1976; Quoted in Aguirre, 2000: 2)  seasonal filter (1-L12) 

 (seasonal variation)   filters 

 (  12 unit roots)  

 one unit root   filter 

 (overdifferenced)   

 (partial autocorrelation)   

  filter (1-L)  (trend stationary) 

 underdifferenced  unit root  autoregressive part   seasonal 

unit root  

  seasonal unit root (seasonal non-stationarity) 

  Hasza and Fuller (1982); Dickey et al. (1984)  

Hylleberg et al. (1990)  seasonal unit root   Franses 

(1991a, 1991b)  Beaulieu and Miron (1993)  

Hylleberg et al. (1990)   



 Caceres (1996)  Rubia (2001)   seasonal unit root 

 2 3  

Beaulieu and Miron (1993)  4  

unit root  Augmented Dickey Fuller test (ADF)  

 seasonal unit root  Beaulieu and Miron (1993)  

autoregressive model  ( 0) 

 

   tty)B(A       (10) 

 

 ),0.(d.i.i~ 2
t  A(B)  twelfths order lag polynomials (1-L12) 

 process  yt  (stationary)  roots  polynomial lag operator A(B) 

 (lie outside unit circle)  

 

 H0: root A(B)  (lie on unit circle) (process non stationary)  

 H0: root A(B)  (lie outside unit circle) (process stationary)  

 Beaulieu and Miron (1993)  root (root decomposition) )L1( 12  

(11)  seasonal differencing operator  12 roots  (unit circle) 

 1  root +   non seasonal unit root ( )  root = -1  seasonal 

unit root   (6 cycles )  

  

)iB1)(iB1)(B1)(B1()B1( 12      (11) 

                     )3i1(
2
B1x )3i1(

2
B1 )3i1(

2
B1 )3i1(

2
B1  

                      x )i3(
2
B1 )i3(

2
B1 )i3(

2
B1 )i3(

2
B1  

 

 (1-L)  non seasonal unit root  seasonal unit root   

 seasonal unit root     

polynomial in lag operators A(B)  root      

(seasonal frequencies) 



  Xt  (Xt) 

 (12) 

  
12

2k
tktk10t STX)B(     (12) 

 t  white noise  (L)  

polynomial (polynomials lag operator)  12 roots  

  seasonal unit root  

 (auxiliary regression)  OLS 

 Beaulieu and Miron (1993)  y13t  (13)  Franses 

(1990)  y8t  

 

 
12

2k
t

12

1k
1tkktk10t13

* YkSTY)B(    (13) 

 

 0   (intercept)  T   (time trend) ktS

 (seasonal dummies)  Ykt (k= 1, 2, …, 12)  (auxiliary 

variables)   OLS 

 t  )0:H( 10   )0:H( 11

   non seasonal unit root (  seasonal 

unit root  ) )0:H( i0  12,...,4,3,2i  

 )0:H( i1   )H( 0

 seasonal unit root  frequencies  ( )  1

1    1243 ,...,,   F

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

 )  Beaulieu and Miron (1993)  joint hypotheses  5 

  Franses (1991a)  joint hypotheses  6 

  )0...:H( 12430  

 



t
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t
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t
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2
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t
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2
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t
109876432

2
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2
1
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t
12

t13 X)B1(Y  

 

root  12  root  )L1( 12 polynomial  factors 12 factors  

 factors  root  (decomposition) 

 tX  log  



 2   seasonal unit root   
null 

 hypothesis 

roots  unit 

circle 12 roots 

frequencies a 

)
6

( k  
cycle / year 

(k) 

period b 

 

 

 

filter series 

01  1  0  0  t-test  
long run trend 

02  1   6 2 t-test 

03  i  
2

 3 4 t-test  

 
04  i  

2
 3 4 t-test 

05  31
2
1 i  

3
2

 4 3 t-test  

 
06  3i1

2
1  

3
2

 4 3 t-test 

07  31
2
1 i  

3
 2 6  t-test  

 

biannual cycle 08  3i1
2
1  

3
 2 6 t-test 

09  i3
2
1  

6
5

 5 
5
12  t-test  

 
010  i3

2
1  

6
5

 5 
5
12  t-test  

011  i3
2
1  

6
 1 12 t-test  

 
annual cycle 012  i3

2
1  

6
 1 12 t-test 

043  i  
2

 3   4 F-test  

065  3i1
2
1  

3
2

 4   3 F-test  

087  3i1
2
1  

3
 2   6 F-test  

0109  i3
2
1  

6
5

 5 
5
12  F-test  

01211  i3
2
1  

6
 1 12 F-test  

: a  (frequencies)   root  (polar coordinate)  

                 b  (period)  (length)  (cycle)  

:  Alexander and Jorda (1997) 



  

 3  innovation accounts 

 

 

.  (impulse response function, IRFs) 

 

  

 one standard deviation 

   shock 

  vector moving 

average (VMA) 

 )( t  reduce form VAR  (1)  

 

  
0i

itit eAP       (1) 

 

 shock  VAR   shock 

    tt ue 1

 (1)  2 

   
0i

it
1

it uAP      ( ) 

 

 1
ii A  (3) 

   
0i

itit uP      (3)  

 

   
0i

itjkt u)i(P      (4) 

 

 i    (impact multiplier) 

       )i(jk   impulse response function   j 

   shock 1 s.d.  k 



.  forecast error variance decomposition (FEVD)  

 

 (FEVD)  

 

 

 shock  innovation   

(decomposition)  (forecast error variance, 

FEV)  

  (3)  (5) 

  
0i

intint uP      (5) 

 

   (6) 

   
1n

0t
intintnt uEPP     (6) 

 

 n  (Pt+n)  (7) 
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2
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decomposition  innovation accounting 
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    (%)    .       .   

 7,750,413  - 78 87  78 

 4,980 0.064 39 - - - 

 432 0.006 44 - - - 

 269 0.003 45 - - - 

 5,719 0.074 38 - - - 

 448,306 5.784 2 7 82 5 

 2,317 0.030 42 - - - 

 1,288 0.017 43 - - - 

 9,389 0.121 37 1 - - 

 181,152 2.337 15 - 31 - 

 3,553 0.046 41 - - - 

 241,945 3.122 11 - 71 - 

 224,191 2.893 13 2 28 - 

 32,053 0.414 34 - 4 - 

 156,307 2.017 18 1 16 - 

 1,311,901 6.9 7 - 0 32 5 

 43,253 0.558 29 - 5 1 

 179,260 2.313 16 2 39 6 

 38,220 0.493 30 - 15 - 

 68,044 0.878 27 - 9 1 

 13,499 0.174 36 - 3 - 

 99,591 1.285 23 - 8 1 

 47,133 0.608 28 - 2 1 

 32,608 0.421 33 - 3 - 

 121,891 1.573 20 - 26 - 

 81,485 1.051 25 1 26 - 

 36,458 0.470 32 - 9 - 

 213,431 2.754 14 - 42 - 



 1 ( ) 

 

:   ( , OAE website)  

           

           ( . . .)  
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 31,681 0.409 35 1 - - 

 110,239 1.422 21 1 1 - 

 74,870 0.966 26 - 14 - 

 37,295 0.481 31 - 5 - 

 160,478 2.071 17 - 72 3 

 314,580 4.059 6 2 39 - 

 96,101 1.240 24 1 8 - 

 4,058 0.052 40 - - - 

 8 9, 0  0.700 - 5 9 0 

        316,275  4.081 5 4 45 5 
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 3    CAP  CAP reform  

 

 

.  (common agricultural policy, CAP) ( , )  

  2500/01  2502 

  OEEC (The Organization 

for European Economic Co-operation)  FAO (The Food and Agriculture Organization of the 

United Nations)   

 (Common Agricultural Policy: CAP)   2503 

  

  

  

   

    

   

 2    (price 

support)   

 

          

  (intervention price)  

 (variable levy)  

 (threshold price)  

  (levy Funds) 

  ( export refunds) 

  

  

   CAP  

 (CAP)   

  



  

    

 

  6.0   

 98  

          

  

  

 5  

 6   2525  

 

 

2.  (CAP Reform)  

 

 

   

  

   . . 2535  2  . . 2543 (  

 Agenda 2000) 

          1  . . 2535 (CAP Reform)  

 (intervention price)  36 

 (direct payment)  

 2  . . 2543 (CAP Reform-2000)  Agenda 2000 

 (intervention price)  

(import duty)   (export Subsidy) 

 

  

 

 -  15  2   131  .

 111  (  101 ) 
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 -4   seasonal unit root  ( . .  - . . ) 

  

 
hypotheses lnff (0 lag) lnpfc (0 lag) lnpwc (0 lag) lnpws (0 lag) lnpxp  (0 lag) lnpxs (0 lag) 

I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T 

1=0 -1.58 -1.38 -1.65 -1.39 -1.50 -1.34 - .70* - .79* -0.46 -0.99 - .78*** - .6 *** 

2=0 0.04 0.02 - . 7*** - . 8*** 0.23 0.21 - . *** - . *** 0.20 0.19 -6.57*** -6.55*** 

3=0 -0.84 -0.82 -0.92 -0.95 - .80* - .8 * 0.70 0.69 -0.60 -0.67 -8. *** -8. 9*** 

4=0 -0.25 -0.28 -0.49 -0.53 - .67** - .67** 1.33 1.32 -0.65 -0.62 0.81 0.81 

5=0 -1.06 -1.09 -0.07 -0.12 0.79 0.76 . 7** . ** -0.27 -0.31 -7. 6*** -7. *** 

6=0 0.24 0.27 .80* .8 * - .68* -1.65 0.79 0.79 1.07 1.04 0.14 0.14 

7=0 -0.46 -0.47 .90* .86* 1.04 1.01 -0.38 -0.37 -0.54 -0.66 - .99*** - .97*** 

8=0 -1.05 -1.04 -1.82 - .87* - .08** - .08** . 7** . 8** 0.03 0.09 -1.46 -1. 6 

9=0 - .7 * - .7 * 1.04 1.02 -0.68 -0.71 -1.39 -1.42 -0.90 -0.92 -7. *** -7. 8*** 

10=0 1.55 1.57 - .5 ** - .5 ** -0.82 -0.80 . 8** . 8** -0.16 -0.17 -1.06 -1.05 

11=0 -1.41 -1.34 - . 6** - . 7** - .90*** - .9 *** - .6 *** - .67*** -0.50 -0.86 -1.52 -1.51 

12=0 -0.71 -0.71 - .68* -1.65 -0.89 -0.83 -1.03 -0.97 - .0 ** - .9 * - . 5*** -5. *** 

3= 4=0 0.40 0.39 0.59 0.65 5.6 *** 5.7 ** 1.22 1.19 0.43 0.45 . 0*** . 6*** 

5= 6=0 0.62 0.67 1.64 1.71 1.93 1.85 . 7** . 9** 0.63 0.62 .66*** 5. 6*** 

7= 8=0 0.67 0.67 . 7** . 8** .65* .65* .85* .87* 0.15 0.22 1.42 1.25 

9= 10=0 .86* .9 * .89** .85** 0.54 0.54 . ** . 8** 0.42 0.44 8. 6*** 8. 8*** 

11= 12=0 1.31 1.21 .58** .56** .96*** .9 *** . 7** . ** 2.29 . * 1.77 1.64 

: *, **, ***  unit root      

                 10% 5%  1%  

      :  (auxiliary regression)   (intercept = I)  

        11  (seasonal dummies = S) 

     :  logarithms 
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 -    seasonal unit root   ( . . - . . )  

                                       (vertical market integration)  

 
Hypotheses lnff (3 lag) lnpfc (0 lag) lnpwc (3 lags) lnpws (6 lags)  lnpxp  (11 lags) lnpxs (0 lag) 

I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T 

1=0 1.64 1.01 .88* 1.39 1.63 0.70 . 0** .68* .55*** .0 *** 1.96* 1.29 

2=0 0.00 0.05 1.42 1.43 0.87 0.92 0.12 0.16 -7.58*** -7.55*** -0.68 -0.68 

3=0 -0.57 -0.64 1.04 1.02 0.11 0.08 - . 0** - .09** - .8 *** - .79*** 0.66 0.67 

4=0 -0.09 -0.02 -0.22 -0.18 0.13 0.19 0.69 0.77 6. 5*** 6. *** 0.87 0.81 

5=0 -1.47 -1.42 - .7 * - .67* -0.91 -0.91 -0.18 -0.23 -6.56*** -6.5 *** -0.78 -0.76 

6=0 0.80 0.72 -0.39 -0.42 0.20 0.13 0.05 -0.03 - .6 *** -5.68*** 0.34 0.37 

7=0 -1.07 -1.14 -0.81 -0.86 -0.25 -0.30 0.37 0.27 2.39 2.34 -0.37 -0.30 

8=0 1.64 .7 * -0.56 -0.47 0.30 0.35 -0.04 0.03 .7 *** .80*** 0.45 0.42 

9=0 -0.86 -0.82 - .98* - .95* -0.73 -0.68 -0.01 0.06 - .23 - .20 -0.27 -0.27 

10=0 0.46 0.41 0.76 0.74 -0.31 -0.35 1.68 1.66 - .8 *** - .86*** -0.67 -0.65 

11=0 0.60 0.41 1.15 0.99 0.00 -0.20 -1.66 - .89* . *** .89*** 0.63 0.65 

12=0 -1.13 -1.04 0.44 0.48 -1.10 -0.87 -0.29 -0.20 2.14 2.27 -1.19 -1.20 

3= 4=0 0.18 0.21 0.55 0.52 0.02 0.02 2.34 2.37 . 0*** . *** 0.66 0.62 

5= 6=0 1.54 1.38 1.51 1.46 0.45 0.43 0.02 0.03 .06*** . *** 0.39 0.39 

7= 8=0 1.79 2.00 0.55 0.55 0.07 0.10 0.07 0.04 1.53 1.77 0.16 0.13 

9= 10=0 0.50 0.44 2.37 2.28 0.31 0.29 1.41 1.37 8. 6*** 8.09*** 0.25 0.23 

11= 12=0 0.95 0.70 0.80 0.64 0.62 0.39 1.51 1.89 0.53 .76 0.90 0.87 

: *, **, ***  unit root    

                                    10% 5%  1%  

               :  (auxiliary regression)   (intercept = I) 

                  11  (seasonal dummies = S) 

              :  log 
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 -    seasonal unit root   ( . . - . . 

                                     )    

 
Hypotheses lnff (0 lag) lnpfc (10 lags) lnpwc (0 lag) lnpws (3 lags)  lnpxp  (8 lags) lnpxs (0 lag) 

I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T I+S I+S+T 

1=0 -1.24 -0.17 -1.41 0.34 -0.85 0.78 - .67*** - . 9*** -1.51 -0.15 -1.33 0.25 

2=0 0.95 0.94 - .70*** - .6 ** 0.57 0.56 - . 7** - . 0** 0.84 0.88 -1.42 -1.41 

3=0 -1.64 -1.50 -0.67 -0.73 - .8 * - .76* 0.99 1.00 -0.46 -0.32 -1.03 -1.07 

4=0 -0.10 -0.23 -0.62 -0.72 -1.65 - .69* 0.21 0.18 -1.48 -1.52 -0.48 -0.43 

5=0 0.15 0.19 0.96 0.85 0.84 0.99 .9 * .86* 0.29 0.18 - .68* - .67* 

6=0 -0.67 -0.60 1.45 1.58 - .99* - .80* 0.55 0.52 1.00 0.93 0.33 0.31 

7=0 -0.08 0.12 1.62 1.64 1.55 .86* 0.01 0.09 -0.12 -0.14 -1.18 -1.14 

8=0 0.21 0.10 -0.77 -0.70 -1.25 -1.43 .80*** .8 *** 1.55 1.26 -0.55 -0.55 

9=0 -1.34 -1.31 0.84 0.88 -0.86 -0.81 - .00* - .96* 0.07 0.01 -0.59 -0.60 

10=0 1.62 1.65 - .69*** - . 9** -0.45 -0.37 1.58 1.49 -0.03 0.05 -0.19 -0.21 

11=0 -1.51 -0.89 - .90* -1.02 - . 7** -1.14 - .58*** - .68*** 0.02 0.03 0.90 1.07 

12=0 -0.41 -0.50 -1.11 -0.52 -0.55 -0.72 .95* . ** -1.42 -1.35 -1.03 -1.10 

3= 4=0 1.40 1.24 0.50 0.62 . 9** . 6** 0.56 0.55 1.27 1.26 0.59 0.61 

5= 6=0 0.24 0.21 1.42 1.54 .8 * .65* 2.01 1.85 0.51 0.43 1.45 1.44 

7= 8=0 0.03 0.01 1.49 1.50 2.11 .77* .9 ** .08** 1.20 0.80 0.88 0.83 

9= 10=0 2.42 2.42 . ** .96** 0.45 0.38 .5 ** . 0** 0.00 0.00 0.20 0.21 

11= 12=0 1.22 0.55 .9 * 0.57 . 5** 1.11 8.0 *** 8. 0*** 1.19 1.06 0.90 1.11 

: *, **, ***  unit root    

                                    10% 5%  1%  

               :  (auxiliary regression)   (intercept = I) 

                  11  (seasonal dummies = S) 

              :  logarithms 



 2 

 VEC  

 2-    VEC          

                                       (horizontal market integration) 
Cointegrating Eq  CointEq1 ( ) CointEq2 ( ) CointEq3 ( )     

)1(pkonln   1.000  0.000 0.000     

)1(prayln  0.000  1.000  0.000     

)1(pkanln  0.000 0.000  1.000     

)1(pcholn   0.069 1.904  1.288     

 [ 0.190] [5.443] ]*** [ 0.454]     

)1(pchaln   0.858 0.726  8.265     

 [ 1.514] [3.218]*** [ 2.107]**     

)1(pchiln  2.501  0.408 8.832      

 [6.299]*** [ 1.306] [ 2.111]**     

)1(pnakln   0.534  1.318 9.282     

 [ 1.056] [ 5.378]*** [6.113]***     

Error Correction ( ) pkonln12
 prayln12

 pkanln12
 pcholn12

 pchaln12
 pchiln12

 pnakln12
 

CointEq1 -0.301  0.172  0.295  0.311  0.311  0.327  0.390 

 [-2.743]*** [ 1.886] * [ 2.850] *** [ 2.990] *** [ 2.489] *** [ 3.158] *** [ 4.006] *** 

CointEq2  0.022 -0.208 -0.048 -0.070 -0.190  0.141 -0.025 

 [ 0.330] [-3.830*** [-0.778] [-1.131] [-2.541] ** [ 2.281] ** [-0.427] 

CointEq3  0.026 -0.045 -0.045 -0.051 -0.042 -0.047 -0.063 

 [ 1.818] * [-3.767] *** [-3.320*** [-3.718] *** [-2.559] ** [-3.428] *** [-4.946] *** 

)1(pkonln12
  0.195  0.037 -0.112 -0.135  0.1125  0.153  0.040 

 [ 1.796] * [ 0.406] [-1.092] [-1.310] [ 0.910] [ 1.496] [ 0.415] 

)2(pkonln12
 -0.120 -0.042 -0.275 -0.101 -0.032 -0.016 -0.094 

 [-1.269] [-0.533] [-3.090] *** [-1.129] [-0.294] [-0.184] [-1.115] 

)3(pkonln12
  0.158  0.082 -0.104  0.006  0.093  0.109  0.174 

 [ 1.805] [ 1.135] [-1.265] [ 0.068] [ 0.938] [ 1.319] [ 2.238]** 

)1(prayln12
 -0.058  0.037  0.145  0.049  0.166  0.092  0.147 

 [-0.430] [ 0.324 [ 1.130] [ 0.381] [ 1.070] [ 0.719] [ 1.219] 

)2(prayln12
  0.041 -0.102  0.191 -0.033  0.212 -0.156 -0.060 

 [ 0.311] [-0.927] [ 1.533] [-0.263] [ 1.406] [-1.251] [-0.511] 

)3(prayln12  -0.280 -0.151  0.156  0.066  0.129 -0.142  0.090 

 [-2.078] ** [-1.347] [ 1.231] [ 0.519] [ 0.841] [-1.112] [ 0.750] 

)1(pkanln12
 -0.031  0.164 -0.116  0.078  0.106  0.118  0.109 

 [-0.371] [ 2.343] ** [-1.467] [ 0.984] [ 1.106] [ 1.486] [ 1.461] 

)2(pkanln12
 -0.077  0.042 -0.038 -0.017  0.134  0.073  0.151 

 [-0.916] [ 0.605] [-0.478] [-0.210] [ 1.390] [ 0.914] [ 2.017] ** 

)3(pkanln12
 -0.016 -0.122 -0.073 -0.073  0.002 -0.175 -0.116 

 [-0.192 [-1.764] * [-0.924] [-0.922] [ 0.024] [-2.223] ** [-1.559] 

 

)1(pcholn12
 

 

 0.146 

 

-0.027 

 

 0.040 

 

-0.085 

 

 0.076 

 

 0.022 

 

-0.015 

 [ 1.227] [-0.276] [ 0.353 [-0.756] [ 0.560] [ 0.198] [-0.142] 
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)2(pcholn12
 -0.092 -0.096 -0.041 -0.154 -0.259  0.118 -0.057 

 [-0.771] [-0.964] [-0.367] [-1.361] [-1.904] * [ 1.048] [-0.534] 

)3(pcholn12
  0.293  0.084  0.005 -0.101 -0.161  0.034 -0.135 

 [ 2.437] ** [ 0.841] [ 0.045] [-0.884] [-1.172] [ 0.296] [-1.268] 

)1(pchaln12
  0.016 -0.020  0.028  0.031 -0.053  0.008 -0.005 

 [ 0.173] [-0.266] [ 0.324] [ 0.348] [-0.498] [ 0.096] [-0.055] 

)2(pchaln12
 -0.002 -0.077 -0.074 -0.051 -0.025 -0.046 -0.001 

 [-0.025] [-1.071] [-0.905 [-0.623] [-0.253] [-0.555 [-0.010] 

)3(pchaln12
 -0.009 -0.043 -0.088 -0.056  0.010  0.091  0.0271 

 [-0.118] [-0.664] [-1.198] [-0.749] [ 0.112] [ 1.232] [ 0.390] 

)1(pchiln12
  0.017 -0.079  0.062  0.080 -0.161 -0.017  0.022 

 [ 0.126 [-0.717] [ 0.496] [ 0.640] [-1.070] [-0.139] [ 0.191] 

)2(pchiln12
 -0.032 -0.089  0.005  0.096 -0.273 -0.025 -0.050 

 [-0.266] [-0.877] [ 0.046] [ 0.834 [-1.962] * [-0.215] [-0.460] 

)3(pchiln12
 -0.256 -0.351 -0.090 -0.206 -0.391 -0.284 -0.255 

 [-2.3368] ** [-3.847] *** [-0.866] [-1.978] ** [-3.125] *** [-2.738] *** [-2.620] *** 

)1(pnakln12
  0.100  0.403  0.398  0.372  0.220  0.081  0.187 

 [ 0.734] [ 3.560] *** [ 3.100] *** [ 2.881] *** [ 1.418] [ 0.628] [ 1.548] 

)2(pnakln12
  0.050  0.341  0.187  0.164  0.418 -0.046 -0.057 

 [ 0.387] [ 3.194] *** [ 1.543] [ 1.345] [ 2.857] *** [-0.379 [-0.502] 

)3(pnakln12
  0.408  0.553  0.348  0.469  0.389  0.360  0.272 

 [ 3.099] *** [ 5.051] *** [ 2.797] *** [ 3.754] *** [ 2.589] ** [ 2.890] *** [ 2.326] ** 

 R-squared  0.343  0.374  0.276  0.251  0.254  0.441  0.407 

 F-statistic  4.674  5.362  3.412  3.000  3.046  7.057  6.147 

 Akaike AIC -1.127 -1.498 -1.243 -1.23367 -0.865 -1.241 -1.364 

 Schwarz SC -0.768 -1.139 -0.884 -0.875 -0.506 -0.882 -1.005 

     : *, **, ***  % 5%  1%  

      :    t   t  % 5%  %  1.65337               

                       1.973292  2.6035  

     : 12   seasonal differenced term 
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 2-    VEC            

                                   (horizontal market integration) 
Cointegrating Eq:  CointEq1 ( ) CointEq2 ( )      

)1(pkonln   1.000  0.000      

)1(prayln   0.000  1.000      

)1(pkanln   0.118 0.478      

 [ 1.473] [6.104] ***      

)1(pcholn  0.556 1.048      

 [5.733] *** [11.070] ***      

)1(pchaln  0.197 0.234      

 [2.270] ** [2.766] ***      

)1(pchiln   0.007 0.095      

 [ 0.033] [-0.472]      

)1(pnakln  0.595  0.737      

 [3.285] *** [ 4.165] ***      

C -0.013  0.015      

 [-1.127] [ 1.306]      

Error Correction ( ) pkonln12
 prayln12

 pkanln12
 pcholn12

 pchaln12
 pchiln12

 pnakln12
 

CointEq1 -0.291  0.342 -0.061  0.386  0.253  0.376  0.404 

 [-2.599] ** [ 3.986] *** [-0.606] [ 4.453] *** [ 2.168] ** [ 3.681] *** [ 3.980] *** 

CointEq2  0.044  0.121  0.412  0.363  0.152 -0.138 -0.223 

 [ 0.330] [ 1.187] [ 3.468] *** [ 3.524] *** [ 1.098] [-1.138] [-1.845] * 

)1(pkonln12
  0.095 -0.072  0.166 -0.156  0.163  0.101  0.084 

 [ 0.864] [-0.852] [ 1.689] * [-1.830] * [ 1.419] [ 1.006] [ 0.838] 

)1(prayln12
 -0.051 -0.059 -0.001 -0.059  0.149  0.115  0.117 

 [-0.232] [-0.349] [-0.004] [-0.350] [ 0.650] [ 0.568] [ 0.583] 

)1(pkanln12
 -0.008  0.169  0.053  0.167  0.167  0.037 -0.026 

 [-0.073] [ 2.061] ** [ 0.561] [ 2.024] ** [ 1.506] [ 0.380] [-0.265] 

)1(pcholn12
  0.266  0.311  0.170  0.263  0.192  0.263  0.252 

 [ 1.304] [ 1.989] * [ 0.931] [ 1.665] * [ 0.904] [ 1.414] [ 1.364] 

)1(pchaln12
  0.190  0.139  0.178  0.206 -0.138  0.198  0.124 

 [ 2.067] ** [ 1.963] * [ 2.164] ** [ 2.894] *** [-1.436] [ 2.357] ** [ 1.488] 

)1(pchiln12
  0.007  0.154  0.130  0.094  0.187 -0.351 -0.031 

 [ 0.040] [ 1.135] [ 0.822] [ 0.688] [ 1.020] [-2.179] ** [-0.193] 

)1(pnakln12
 -0.132 -0.094 -0.218 -0.053 -0.279  0.224  0.051 

 [-0.668] [-0.618] [-1.236] [-0.349] [-1.354] [ 1.239] [ 0.2839] 

 R-squared  0.168  0.270  0.229  0.286  0.182  0.311  0.293 

 F-statistic  3.659  6.707  5.390  7.269  4.019  8.195  7.528 

 Akaike AIC -0.855 -1.386 -1.082 -1.370 -0.776 -1.039 -1.050 

 Schwarz SC -0.678 -1.208 -0.904 -1.192 -0.598 -0.861 -0.873 

             : *, **, ***  % 5%  1%  

            :    t  t0.1,  = . , t0.05,  = . , t0.01,  = .              

        : 12   seasonal differenced term 
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 2-    VEC            

                                   (horizontal market integration) 
Cointegrating Eq:  CointEq1 ( )       

)1(pkonln   1.000       

)1(prayln   0.06        

 [ 0.5 ]       

)1(pkanln  0.69        

 [5.6 ] ***       

)1(pcholn   0.630       

 [ 2.95 ] ***       

)1(pchaln  0.711       

 [2.29 ] **       

)1(pchiln  0.352       

 [4.72 ] ***       

)1(pnakln  0.039       

 [0.260]       

Error Correction ( ) pkonln12
 prayln12

 pkanln12
 pcholn12

 pchaln12
 pchiln12

 pnakln12
 

CointEq1 -1.009  0.552  0.185  1.069  0.647 -0.1   0.193 

 [-5.244] *** [ 1.927] * [ 0.640] [ 2.85 ] *** [ 1.804] * [-0.415] [ 0.676] 

)1(pkonln12
  1.1  -0.1   0.12  -0.56  -0.620  0.748 -0.09  

 [ 6.83 ] *** [-0.743] [ 0.51 ] [-1.782] * [-2.05 ] ** [ 2.63 ] ** [-0.376] 

)2(pkonln12
  0.142 -0.597 -0.293 -0.799 -0.737  0.574  0.161 

 [ 0.99 ] [-2.80 ] *** [-1.365] [-2.869] *** [-2.769] *** [ 2.295] ** [ 0.76 ] 

)3(pkonln12
  0.13   0.016  0.18  -0.474 -0.526 -0.26   0.0  

 [ 0.89 ] [ 0.070] [ 0.78 ] [-1.57 ] [-1.8 ] * [-0.98 ] [ 0.392] 

)1(prayln12
 -0.298 -0.45  -0.09  -0.591 -0.254  0.036  0.09  

 [-1.99 ] * [-2.043] ** [-0.403] [-2.02 ] ** [-0.91 ] [ 0.13741] [ 0.42 ] 

)2(prayln12
  0.187 -0.286 -0.027 -0.42  -0.302 -0.  -0.241 

 [ 1.308] [-1.343] [-0.127] [-1.52 ] [-1.13 ] [-0.799] [-1.13 ] 

)3(prayln12
 -0.325 -0.323 -0.02   0.07   0.024 -0.131  0.121 

 [-2.40 ] ** [-1.60 ] [-0.126] [ 0.298] [ 0.09 ] [-0.556] [ 0.60 ] 

)1(pkanln12
 -0.50   0.87  -0.1   1.06   0.71  -0.20   0.15  

 [-2.905] *** [ 3.371] *** [-0.610] [ 3.131] *** [ 2.20 ] ** [-0.6 ] [ 0.599] 

)2(pkanln12
 -0.41   0.618 -0.20   1.01   0.77  -0.086  0.07  

 [-2.483] ** [ 2.48 ] ** [-0.818] [ 3.104] *** [ 2.48293] ** [-0.29 ] [ 0.302] 

)3(pkanln12
 -0.01   0.211  0.027  0.560  0.2   0.09  -0.030 

 [-0.101] [ 0.928] [ 0.118] [ 1.878] * [ 0.95 ] [ 0.35 ] [-0.13 ] 

)1(pcholn12
  0.323 -0.371  0.11  -0.861  0.142 -0.188 -0.36  

 [ 1.85 ] * [-1.432] [ 0.438] [-2.53 ] ** [ 0.438] [-0.61 ] [-1.42  

)2(pcholn12
  0.428  0.1   0.19  -0.315  0.29   0.50  -0.01  

 [ 2.371] ** [ 0.40 ] [ 0.72 ] [-0.89 ] [ 0.87 ] [ 1. ] [-0.05 ] 

)3(pcholn12
  0.838  0.268  0.05  -0.221 -0.041  0.50   0.027 

 [ 6.330] *** [ 1.361] [ 0.255 [-0.856] [-0.16 ] [ 2.19 ] ** [ 0.138] 

)1(pchaln12
 -0.170  0.374  0.070  0.94  -0.27   0.185  0.303 

 [-0.768] [ 1.13 ] [ 0.21 ] [ 2.19 ] ** [-0.66 ] [ 0.478] [ 0.92 ] 

)2(pchaln12
 -0.435 -0.012 -0.067  0.503 -0.4  -0.29   0.212 

 [-2.03 ] ** [-0.038] [-0.209] [ 1.206] [-1.07 ] [-0.79 ] [ 0.6  
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)3(pchaln12
 -0.53   0.10  -0.01   0.189 -0.056 -0.54  -0.028 

 [-3.369] *** [ 0.448] [-0.06 ] [ 0.60 ] [-0.18 ] [-1.962] * [-0.119] 

)1(pchiln12
 -0.48   0.10  -0.05   0.42   0.822 -0.35   0.0  

 [-3.60 ] *** [ 0.53 ] [-0.269] [ 1.63 ] [ 3.27 ] [-1.51 ] [ 0.04 ] 

)2(pchiln12
  0.05   0.32   0.022  0.570  0.52  -0.03  -0.042 

 [ 0.455] [ 1.6 ] * [ 0.11 ] [ 2.2 ] ** [ 2.176] ** [-0.153] [-0.22 ] 

)3(pchiln12
 -0.02  -0.114 -0.07   0.03  -0.1  -0.12  -0.173 

 [-0.189] [-0.691] [-0.466] [ 0.160] [-0.726] [-0.63 ] [-1.05 ] 

)1(pnakln12
  0.593  0.64   0.551  0.34   0.342  0.386  0.42  

 [ 4.30 ] *** [ 3.13504] *** [ 2.659] *** [ 1.27 ] [ 1.332] [ 1.60 ] [ 2.088] ** 

)2(pnakln12
 -0.09   0.08   0.187 -0.047  0.580 -0.039  0.132 

 [-0.618] [ 0.35815] [ 0.81 ] [-0.158] [ 2.035] ** [-0.14 ] [ 0.58 ] 

)3(pnakln12
  0.163  0.230  0.186  0.00   0.38   0.308 -0.103 

 [ 0.909] [ 0.86116] [ 0.69 ] [ 0.01 ] [ 1.14 ] [ 0.98 ] [-0.389] 

 R-squared  0.868  0.654  0.473  0.486  0.585  0.63   0.44  

 F-statistic  12.55   3.605  1.711   1.80   2.68   3.256  1.52  

  AIC -2.390 -1.593 -1.57  -1.05  -1.145 -1.27  -1.60  

SC -1.635 -0.83  -0.81  -0.300 -0.39  -0.516 -0.84  

           : *, **, ***  % 5%  1%  

             :    t 

             :  t0.1,  = . , t0.05, = . , t0.01,  = .  

             : 12   seasonal differenced term 

 

 2-    VEC          

                                   (vertical market integration) 
Cointegrating Eq:  CointEq  ( )      

)1(pffln   1.000 )1(pffln12      

)1(pfcln  -0.31       

  (0.102)      

)1(pwcln  -0.47       

 [-3.4 ] ***      

)1(pwsln  -0.694      

 [-6.38 ] ***      

)1(pxpln  -0.289      

 [-2.548] **      

)1(pxsln   0.25       

 [ 2.711] ***      

C  0.00       

 [ 0.44 ]      

Error Correction ( ) pffln12
 pfcln12

 pwcln12
 pwsln12

 pxpln12
 pxsln12

 

CointEq   0.057  0.060  0.079 0.429  0.019 -0.317 

 [ 0.786] [ 1.132] [ 1.315] [5.560] *** [ 0.256] [-2.969] *** 

)1(pffln12
  0.399  0.049  0.107  0.128  0.257  0.351 
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 [ 4.771] *** [ 0.628] [ 1.859* [ 1.969] * [ 3.143] *** [ 3.031] *** 

)2(pffln12
  0.149 -0.019 -0.023  0.022  0.018  0.120 

 [ 1.772] * [-0.241] [-0.389] [ 0.329] [ 0.221] [ 1.025] 

)1(pfcln12  -0.089 -0.150  0.158  0.074  0.169 -0.017 

 [-1.024] [-1.845] * [ 2.638] *** [ 1.088] [ 1.984] ** [-0.137] 

)2(pfcln12
 -0.173 -0.058  0.042  0.127 -0.02  -0.123 

 [-1.9 ] * [-0.705] [ 0. ] [ 1.85 ] * [-0.28 ] [-1.01 ] 

)1(pwcln12
  0.14   0.39   0.196  0.093  0.139  0.37  

 [ 1.17 ] [ 3.5 ] *** [ 2.37 ] ** [ 0.99 ] [ 1.18 ] [ 2.262] ** 

)2(pwcln12
 -0.169  0.022 -0.165 -0.06  -0.391 -0.030 

 [-1.41 ] [ 0.19 ] [-2.007] ** [-0.680] [-3.33 ] *** [-0.18 ] 

)1(pwsln12
  0.075  0.006  0.075  0.343  0.31  -0.12  

 [ 0.747] [ 0.064] [ 1.08 ] [ 4.361] *** [ 3.20 ] *** [-0.912] 

)2(pwsln12
 -0.07   0.090  0.01  -0.140  0.150 -0.262 

 [-0.72 ] [ 0.91 ] [ 0.17 ] [-1.71 ] * [ 1.46 ] [-1.80 ] * 

)1(pxpln12
  0.077  0.09   0.000  0.053 -0.332  0.082 

 [ 1.01 ] [ 1.370] [ 0.005] [ 0.90 ] [-4.46 ] *** [ 0.781] 

)2(pxpln12
 -0.02  -0.0   0.041 -0.016 -0.09   0.16 6 

 [-0.374] [-0.708] [ 0.804] [-0.277] [-1.3 ] [ 1.554] 

)1(pxsln12
  0.085  0.050  0.01   0.007  0.085 -0.749 

 [ 1.701] * [ 1.068] [ 0.54 ] [ 0.182] [ 1.7 ] * [-10.79 ] *** 

)2(pxsln12
  0.08   0.115  0.100 -0.021  0.07  -0.26  

 [ 1.74 ] * [ 2.474] ** [ 2.934] *** [-0.54 ] [ 1.54 ] [-3.808] *** 

 R-squared  0.342  0.16   0.264  0.288  0.28   0.471 

 Adj. R-squared  0.301  0.112  0.21   0.244  0.23   0.438 

 Sum sq. resids  2.03   1.788  0.961  1.240  1.95   3.90  

 S.E. equation  0.102  0.096  0.070  0.0   0.100  0.14  

 F-statistic  8.409  3.1   5.809  6.54   6.3   14.  

 Akaike AIC -1.657 -1.788 -2.40  -2.15  -1.699 -1.006 

 Schwarz SC -1.448 -1.57  -2.199 -1.944 -1.4  -0.79  

            : *, **, ***  % 5%  1%  

             :    t 

             :  t  % 5%  %  .  .   .  

             :   

             : 12   seasonal differenced term 
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 2-5    VEC            

                                     (vertical market integration) 

Cointegrating Eq: CointEq  ( )      

)1(pffln   1.000      

)1(pfcln  .       

 [ . ] *      

)1(pwcln  0.897      

 [2.748]***      

)1(pwsln  1.390      

 [2.680]***      

)1(pxpln  .       

 [ . ] **      

)1(pxsln   0.742      

 [ 2.350]**      

C -0.134      

 [-4.124] ***      

Error Correction  ( ) pffln12
 pfcln12

 pwcln12
 pwsln12

 pxpln12
 pxsln12

 

CointEq1 -0.022 -0.036  0.091 -0.178  0.051  0.083 

 [-0.241] [-0.582] [ 1.876]* [-2.778] **** [ 0.552] [ 1.765]* 

)1(pffln12
  0.195  0.073  0.071  0.236  0.293  0.022 

 [ 1.258] [ 0.667] [ 0.860] [ 2.233] ** [ 1.869] * [ 0.276] 

)2(pffln12
  0.082  0.090 -0.061  0.004 -0.058 -0.105 

 [ 0.525] [ 0.817] [-0.736] [ 0.038] [-0.371] [-1.308] 

)3(pffln12
 -0.178  0.023  0.074  0.161  0.187 -0.066 

 [-1.176] [ 0.211] [ 0.918] [ 1.560] [ 1.219] [-0.847] 

)1(pfcln12
 -0.074 -0.102 -0.060  0.119  0.001 -0.001 

 [-0.322] [-0.628] [-0.490] [ 0.760] [ 0.005 [-0.010] 

)2(pfcln12
 -0.308 -0.344 -0.120  0.019 -0.125 -0.310 

 [-1.441] [-2.286] ** [-1.053] [ 0.131] [-0.577] [-2.806] *** 

)3(pfcln12
  0.152  0.102 -0.175 -0.123  0.174  0.286 

 [ 0.751 [ 0.713] [-1.621] [-0.887] [ 0.851] [ 2.729] 

)1(pwcln12
 -0.194 -0.217  0.106 -0.096 -0.043  0.126 

 [-0.661] [-1.050] [ 0.673] [-0.478] [-0.144] [ 0.829] 

)2(pwcln12
 -0.195 -0.271 -0.075 -0.317 -0.556  0.158 

 [-0.745] [-1.467] [-0.534] [-1.773] * [-2.102] ** [ 1.168] 

)3(pwcln12
 -0.154 -0.221  0.015  0.178 -0.025 -0.064 

 [-0.592] [-1.205] [ 0.110] [ 0.991] [-0.096] [-0.478] 

)1(pwsln12
  0.152  0.170 -0.129  0.317  0.281  0.067 

 [ 0.764] [ 1.206] [-1.207] [ 2.327] ** [ 1.39245] [ 0.651] 

)2(pwsln12
  0.071 -0.069 -0.220 -0.307 -0.109 -0.300 

 [ 0.364] [-0.501] [-2.117] ** [-2.309] ** [-0.553] [-2.978] *** 

)3(pwsln12
  0.365  0.243  0.012  0.019 -0.121  0.067 

 [ 1.878] * [ 1.773] * [ 0.118] [ 0.144] [-0.614] [ 0.666] 

)1(pxpln12
  0.259  0.022  0.083  0.230 -0.202 -0.037 

 [ 1.545] [ 0.189] [ 0.929] [ 2.013] ** [-1.194] [-0.433] 

)2(pxpln12
  0.036  0.166  0.094  0.027  0.021  0.168 
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 [ 0.220] [ 1.456] [ 1.085] [ 0.241] [ 0.129 [ 2.012] ** 

)3(pxpln12
 -0.010  0.244  0.180  0.195  0.061  0.186 

 [-0.069] [ 2.302] ** [ 2.243] ** [ 1.899] * [ 0.402] [ 2.400] ** 

)1(pxsln12
  0.188  0.509  0.289 -0.300  0.265  0.415 

 [ 0.685] [ 2.634] ** [ 1.974] * [-1.607] [ 0.957] [ 2.931] *** 

)2(pxsln12
  0.419  0.170  0.488  0.419  0.167 -0.116 

 [ 1.523] [ 0.878] [ 3.327] *** [ 2.234] ** [ 0.600] [-0.818] 

)3(pxsln12
  0.504  0.121  0.1160\ -0.169  0.041 -0.057 

 [ 1.866] * [ 0.633] [ 0.804] [-0.915] [ 0.151] [-0.410] 

 R-squared  0.415  0.440  0.583  0.511  0.329  0.507 

 Adj. R-squared  0.243  0.275  0.460  0.367  0.131  0.362 

 Sum sq. resids  1.023  0.508  0.291  0.476  1.0452  0.273 

 S.E. equation  0.129  0.091  0.069  0.088  0.131  0.067 

 F-statistic  2.406  2.662  4.742  3.541  1.660  3.488 

 Akaike AIC -1.047 -1.747 -2.303 -1.812 -1.025 -2.368 

 Schwarz SC -0.481 -1.181 -1.737 -1.247 -0.4592 -1.802 

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

 :  [ ]  t 

               :  t  % 5%  %  1.6644 1.9905  2.6395  

:   

               : 12   seasonal differenced term 

 2-6    VAR            

                                     (vertical market integration) 

Exogenous variables 

Endogenous variables 

pffln12
 pfcln12

 pwcln12
 pwsln12

 pxpln12
 pxsln12

 

)1(pffln12
  0.78   0.350  0.070  0.199  0.128  0.234 

 [ 5.990] *** [ 2.77 ] *** [ 0.82 ] [ 1.941] * [ 1.713] * [ 0.928] 

)2(pffln12
 -0.252  0.096  0.013 -0.22  -0.09  -0.395 

 [-1.86] * [ 0.738] [ 0.1 ] [-2.09 ] ** [-1.175] [-1.51 ] 

)1(pfcln12
  0.077  0.63   0.0   0.050  0.081 -0.354 

 [ 0.601] [ 5.158] *** [ 0.94 ] [ 0.50 ] [ 1.114] [-1.43 ] 

)2(pfcln12
 -0.111  0.  -0.147 -0.053 -0.07   0.334 

 [-0.93 ] [ 0.872] [-1.887] * [-0.571] [-1.087] [ 1.45 ] 

)1(pwcln12
  0.37   0.30   1.16   0.319  0.07   0.80  

 [ 2.12 ] ** [ 1.80 ] * [ 10.14 ] *** [ 2.32 ] ** [ 0.74 ] [ 2.366] ** 

)2(pwcln12
 -0.243 -0.38  -0.37  -0.302 -0.059 -0.534 

 [-1.367] [-2.235] ** [-3.228] *** [-2.173] ** [-0.586] [-1.559] 

)1(pwsln12
  0.57  -0.1   0.18   1.067  0.33  -0.067 

 [ 3.771] *** [-0.81 ] [ 1.853] * [ 8.90 ] *** [ 3.79 ] *** [-0.228] 

)2(pwsln12
 -0.18   0.029 -0.006 -0.166 -0.1  -0.519 

 [-0.920] [ 0.148] [-0.045] [-1.038] [-1.283] [-1.31 ] 

)1(pxpln12
  0.04  -0.00  -0.40  -0.12   0.66   0.335 

 [ 0.22 ] [-0.029] [-3.02 ] *** [-0.75 ] [ 5.648] *** [ 0.84 ] 

)2(pxpln12
  0.249 -0.29   0.363  0.12   0.011  1.27  
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 [ 1.35 ] [-1.68 ] * [ 3.01 ] ** [ 0.84 ] [ 0.10 ] [ 3.59 ] *** 

)1(pxsln12
 -0.05   0.00  -0.073  0.00   0.064 -0.27  

 [-1.044] [ 0.16 ] [-2.084] ** [ 0.03 ] [ 2.10 ] ** [-2.684] *** 

)2(pxsln12
 -0.023  0.067  0.077 -0.036 -0.00   0.17  

 [-0.44 ] [ 1.32 ] [ 2.218** [-0.87 ] [-0.27 ] [ 1.673] * 

C  0.00  -0.00   0.007  0.005 -0.007  0.05  

 [ 0.54 ] [-0.152] [ 1.050] [ 0.65 ] [-1.16 ] [ 2.733] *** 

 R-squared  0.9   0.92   0.9   0.922  0.94   0.583 

 F-statistic  115.834  77.921  118.719  73.93   110.69   8.74  

 Akaike AIC -1.998 -2.079 -2.845 -2.4  -3.121 -0.687 

 Schwarz SC -1.632 -1.713 -2.479 -2.12  -2.755 -0.321 

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

        :  [ ]  t 

                       :  t  % 5%  %  1.6626 1.9876  .   
        : 12   seasonal differenced term 

 

 2-7  VEC   

                                      
Cointegrating Eq:  CointEq1 ( )     

)1(1psfln   1.000     

)1(pfln  -0.386     

 [-2.526]**     

)1(2psfln  0.875     

 [ 4.205]***     

)1(pswln   0.214     

 [ 0.150]     

)1(psxln  -0.125     

 [-1.712]*     

C -0.004     

 [-0.63 ]     

Error Correction ( ) 1psfln  pfln  2psfln  pswln  psxln  

CointEq1 -0.054  0.20  -0.29   0.08   0.126 

 [-0.90 ] [ 3.593]*** [-3.5 ] *** [ 1.83 ] * [ 3.196] *** 

)1(1psfln  -0.83  -0.191  0.291 -0.155 -0.138 

 [-7.814] *** [-1.902] * [ 2.012] ** [-1.831] * [-1.983] * 

)2(1psfln  -0.682 -0.319  0.333 -0.159 -0.124 

 [-5.34 ] *** [-2.640*** [ 1.915] * [-1.566] [-1.483] 

)3(1psfln  -0.550  0.067  0.332  0.028 -0.026 

 [-3.942] *** [ 0.511] [ 1.744] [ 0.248] [-0.284] 

)4(1psfln  -0.348 -0.059  0.391 -0.070 -0.104 

 [-2.516] ** [-0.450] [ 2.072] ** [-0.639] [-1.143] 

)5(1psfln  -0.1  -0.001  0.741  0.203 -0.196 

 [-1.083] [-0.012] [ 4.210] *** [ 1.979] * [-2.307] ** 

)6(1psfln  -0.03   0.087  0.376  0.252 -0.087 
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 [-0.262] [ 0.708] [ 2.134] ** [ 2.452] ** [-1.025] 

)7(1psfln   0.014  0.129  0.295  0.184 -0.089 

 [ 0.13 ] [ 1.259] [ 1.994] * [ 2.123] ** [-1.253] 

)1(pfln  -0.039 -0.640 -0.715  0.381  0.394 

 [-0.208] [-3.588] *** [-2.783] *** [ 2.535] ** [ 3.184] *** 

)2(pfln   0.081 -0.697 -0.764  0.308  0.431 

 [ 0.371] [-3.376*** [-2.569] ** [ 1.771] * [ 3.008] *** 

)3(pfln   0.031 -0.639 -0.729  0.519  0.165 

 [ 0.121] [-2.607] ** [-2.065] ** [ 2.516] ** [ 0.968] 

)4(pfln   0.01  -0.550 -0.703  0.411  0.502 

 [ 0.065] [-2.277] ** [-2.020] ** [ 2.023] ** [ 2.994] *** 

)5(pfln  -0.090 -0.499 -0.546  0.234  0.430 

 [-0.3 ] [-2.029] ** [-1.541] [ 1.131] [ 2.516] ** 

)6(pfln   0.023 -0.266 -0.168  0.041  0.448 

 [ 0.106] [-1.306] [-0.573] [ 0.238] [ 3.168] *** 

)7(pfln   0.03  -0.022  0.070  0.011  0.248 

 [ 0. ] [-0.120] [ 0.268] [ 0.074] [ 1.981] ** 

)1(2psfln   0.15  -0.645 -0.034 -0.292 -0.325 

 [ 0.88 ] [-3.871] *** [-0.144 [-2.07977] ** [-2.810] *** 

)2(2psfln   0.177 -0.619 -0.001 -0.331 -0.365 

 [ 1.105] [-4.074] *** [-0.004] [-2.590] ** [-3.462] *** 

)3(2psfln   0.15  -0.455  0.036 -0.238 -0.336 

 [ 1.049] [-3.185] *** [ 0.176] [-1.980] * [-3.382] *** 

)4(2psfln  -0.065 -0.382 -0.061 -0.182 -0.255 

 [-0.47 ] [-2.969] *** [-0.330] [-1.679] * [-2.848] *** 

)5(2psfln  -0.14  -0.358 -0.051 -0.217 -0.109 

 [-1.168] [-3.115] [-0.310] [-2.245] ** [-1.369] 

)6(2psfln  -0.053 -0.142 -0.023 -0.166 -0.112 

 [-0.502] [-1.423 [-0.160] [-1.980] * [-1.612] 

)7(2psfln  -0.02  -0.090 -0.190 -0.142 -0.0801 

 [-0.370] [-1.268] [-1.858] * [-2.379] ** [-1.638] 

)1(pswln   0.121  0.389  0.741 -0.723 -0.132 

 [ 0.8 ] [ 3.018] *** [ 3.984] *** [-6.681] *** [-1.470] 

)2(pswln   0.06   0.754  0.675 -0.506  0.174 

 [ 0.349] [ 4.175] *** [ 2.595] ** [-3.330] *** [ 1.389] 

)3(pswln  -0.018  0.734  0.550 -0.496  0.272 

 [-0.082] [ 3.483] *** [ 1.814] * [-2.798] *** [ 1.862] * 

)4(pswln  -0.0   0.618  0.405 -0.584  0.132 

 [-0.163] [ 2.692] *** [ 1.224] [-3.026] *** [ 0.826] 

)5(pswln   0.096  0.491  0.505 -0.446  0.140 

 [ 0.397] [ 2.143] ** [ 1.53242] [-2.316] ** [ 0.881] 

)6(pswln   0.203  0.401 -0.218 -0.350  0.023 

 [ 0.96 ] [ 2.009] ** [-0.760] [-2.083] ** [ 0.163] 

)7(pswln   0.109  0.384 -0.030 -0.113  0.097 

 [ 0.70 ] [ 2.604] ** [-0.14109] [-0.917] [ 0.949] 

)1(psxln  -0.30   0.668 -0.910  0.494 -0.508 

 [-1.327] [ 3.077] *** [-2.908] *** [ 2.703] *** [-3.372] *** 

)2(psxln  -0.336  0.589 -0.949  0.405 -0.319 
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 [-1.352] [ 2.506] ** [-2.801] *** [ 2.048] ** [-1.955] * 

)3(psxln  -0.23   0.450 -0.748  0.118 -0.358 

 [-0.94 ] [ 1.938] * [-2.237] ** [ 0.606] [-2.223] ** 

)4(psxln  -0.30   0.480 -0.332  0.2080 -0.248 

 [-1.316] [ 2.162] ** [-1.038] [ 1.11334] [-1.606] 

)5(psxln  -0.268  0.414 -0.644  0.129 -0.226 

 [-1.266] [ 2.064] ** [-2.229] ** [ 0.765] [-1.624] 

)6(psxln  -0.417  0.301 -0.374 -0.040 -0.1441 

 [-2.159] ** [ 1.646] [-1.421] [-0.259] [-1.133] 

)7(psxln  -0.3   0.117 -0.021 -0.007 -0.111 

 [-2.86 ] *** [ 0.906] [-0.115] [-0.064] [-1.241] 

R-squared  0.5   0.762  0.66   0.53   0.70  

F-statistic  3.594  9.447  5.890  3.371  6.890 

Akaike AIC -3.868 -3.979 -3.248 -4.324 -4.708 

Schwarz SC -3.108 -3.219 -2.488 -3.564 -3.948 

: *, **, ***   10% 5%  1%  

                :  t  10% 5%  1%  1.65742  1.97944  2.61644  

                          :    t (t- statistics)  

          :   

:   differenced term 
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