
  2 
 

 
 

  

 2  
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28  

( , 2532: 4)    

  

 (supply 

chains)   ( )  (vertical market 

integration)  

 (price efficiency) 

 (market integration)  

  

 

  

  

 

  (price information) 

 (transfer cost)   

 



1

    

    (He, 00 ; Rapsomanikis et al., 00 )  

 

 2    

1)  (horizontal market integration) 

 (spatial market) 

)  (vertical market integration) 

 (supply chain)  

    

 

2.1  
2.1.1  

 

  (spatial market)  (homogenous 

commodities)  

 

 

 (McNew, 1996) 

  Harris ( 7 )   (location) 

  Ravallion (19 6)   (spatial location) 

  Goodwin and Schroeder (1991)  

 2    Roll (19 9) 

 (market efficiency) 

 (law of one price, LOP)  (McNew, 1996)  

  

  

 3   ( ) 

  (classical approaches) (2) dynamic regression  (3)  
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(1)  (classical approaches)  (1.1)  (correlation)  (1. ) 

 (simple regression) 

 

( ) dynamic regression  ( .1)  VAR (vector autoregression)  impulse  

response function ( .2) Granger causality ( .3) Ravallion’s approach ( . ) index of market 

connection (IMC) ( .5) cointegration   

 

(3)    switching regime model  switching regime 

model, parity bound model (PBM),  extend parity PBM  

 

( )  (classical approaches) 
( . )  (correlation) 
 
  (correlation) 

   

  

 

  (homogenous goods)  2 

 (spatial market)   X  Y  Pxt  

Pyt  C  (transfer cost)  t  error term (

)  

  (correlation) 

  

  2    r 

  x  y  rxy 

 (2. )  xP  yP   X  Y   T 

  rxy   -  rxy +   rxy  +  

 



1

  
T

1t

2
yt

T

1t

2
xxt

T

1t
yytxxt

xy

)pp()pp(

)pP)(pp(
r

y

       ( .1) 

 
( . )  (simple regression) 
 
  (simple regression)  

( . ) ( )  ( . )  (logarithms)  

 

  tyt10xt PP       ( . ) 

  t10 e.Plog.ePlog ytxt      ( . ) 

 

 (

)  ( . )  (marginal effect) 

  ( .3)  ( 1 ) 

  11  (  (2.2)  (2.3))  

  

  2  

  (1)  (lag) 

  

(2. ) (2.2)  (2.3) 

   

 

 (

  )  (adjustment 

cost) ( )  (spurious integration) 

    

 (autocorrelation)  (Basu, 006) 

    

  



1

   

(dynamic regression)  (lag)  

  2  

 

 

 

( )  (dynamic regression) 
( . )  vector autoregression (VAR) 
 

 VAR  Sim (19 0)  ( .4)  

   
k

1i
tijtj0jt uPP     ( . ) 

 

  jtP    1nx  (j = 1, , ,…,n)  n 

   )P( jt  nxn

 0  1nx   j

 t-i ( ijtP )  nxn  tu  (disturbance term) 

 white noise  1nx   i  (lag length)  i = 1, , ,…,k 

(  VAR  3)  

innovation   VAR  impulse response function (IRF) 

 (  IRF  3) 

 

 

 

                                                 
 VAR  stochastic error term  stochastic disturbance term  innovation  shock  impulse (Gujarati, 

00 : 49)   innovation accounts (  impulse response function  forecast error variance decomposition) 

 Sim (19 0)  stochastic error term  VAR 

  VAR  lag   VEC  (cointegrating vectors) 

   innovation accounts 
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( . ) Granger causality test 
 

   Granger causality  Granger (1969) 

 (causality test) 

 lag  (lead and lag relationship) Granger causality test 

  

   X  Y  X 

 Y  X  Y  X  Y  

 Y  Y  X 

  Y 

 X  Y  X  X  Y  Y 

 X 

 X  Y (Pindyck and Rubinfeld, 199 : 4  , 25 7:1 )  

  Granger (1969) 

 X  ( . )  Y  (2. )   

 

   
n

1i

n

1j
t1jtjitit uYXY    (2.5) 

 (H0): 0i  

 lag  X  Y  X  Y 

 

   
n

1i

n

1j
t2jtjitit uYXX    (2. )  

 (H0): 0j  

 lag  Y  X  Y  X 

 

 error term (u1t  u t)  (uncorrelated) 

  X  Y  (stationary)  (nonstationary)  

(difference)   (null hypothesis) 

 0i   lag  X  (X  Y) 



0

 Granger causality   (sensitive)  lag 

 (Gujarati, 00 : 696- 0 )  

 lag  -    lag  (

, 25 7: 1 6)  

 

1.  Y  lag  Y  lag  

lag  X   (restricted 

regression)  restricted residual sum square (RSSR) 

.  (regression)   lag 

 X   (unrestricted 

regression)  unrestricted residual sum square (RSSUR) 

.  F  (degree of freedom)  m 

 n-k  m  (lag)  X  k 

 unrestricted regression 

)kn/(RSS
m/)RSSRSS(

F
UR

URR  

 

 F     

 X  Y 

 lag  Y  (Y X)  

 

 Granger  4    

1) unidirectional causality from X  Y  

              X  Y  X  Y 

) conversely, unidirectional causality from Y  X  

               Y  X  Y  X 

) feedback or bilateral causality ( ) 

               (X Y) 

4) independent ( ) 

              



1

( .3) Ravallion approach 
 

 Ravallion’ s approach  

(correlation  simple regression)  Ravallion (19 6) 

 

 Ravallion (19 6) 

  

 radial market system  (central  

urban market)   (local markets)  

 (arbitrage condition) 

  

  lag 

  

 Ravallion’s approach  X  Y  

 Y  (central market)  Xj 

 (local market)  j   j = 1, ,, …, n  Z 

  i  lag  i = 1, , ,…, k 

 Ravallion  ( .7)   ( .8) 

 (dynamic model)  (2. )  (2. )  

 

 )Z,P...,P,P(fP jxn2x1xjy   j = 1, , 3,…, n   ( .7)   

 )Z,P(fP jyjxj    j = 1, , , …, n   ( .8) 

 1t1x11nt0nt2x20t1x101ytty PbPb...PbPbaPP   ( . )  

   ytt1xnt1n1t2x21 cZPbPb     

 jtxjtxxjtj1yt1jyt0j1xjt1xjt ZcPPPPP    ( . )  

 (2. )  (2. 2)  

  
n

1j

k

0i
ytytyixt

xj
ji

k

1i
iytiyt ZcPbPaP   (2.11) 

  xjtxjtx

k

1i

k

0i ityjiixjtjixjt ZcPPP    (2. ) 



 Ravallion 

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

 (2. )  underidentified  3    

 

( ) market segmentation  

     0:H ji0   i = 1, , ,…, k  

 j = 1, ,, …, n 

 

( ) short run market integration   

 ( . ) strong form  price shock 

 ( 1:H ji0   i = 0  1:H 0j0 ) 

 )0:H( jiji0   i = 1, , 

,…, k  j = 1, ,, …, n  )0,1:H( jiji0j0  

 t 

 ( .2) weak form  price shock 

 ( 1:H ji0 )   

(lagged cumulative)  

 0,1:H ji
k

1i
jiji0   

 

( ) long-run market integration  (

)  shock   

,PP xjxjt ,PP yyt  0jt   t   

   
k

1i
ji

k

0i
jtjjiy

xj
1

ZcP
P     (2. 3)  

 (2. )  

   1
k

1i
ji

k

1i
ji      (2. ) 

 



 (2. ) 

  short run restriction 

 short run adjustment  long run market integration 

 (2. 5)  long run integration  

 (2. 2)  (2. 5)  

 

 yt0jitixjt
k

2i
yj1yt1xjt1jyxjt P)PyP()PP)((P  (2. 5) 

   jtjtj
1k

1i

i

1m
iytjmjm0j eZcP)1(  

 

 Ravallion  

  

   Ravallion (19 6) 

 

  

 

  

 

  

   

( )  

 
(2.4)  Index of market connection (IMC) 
 
  Timmer (19 )  (index of 

market connection, IMC)  Ravallion (19 6)  (2.16) 

 (IMC) 

 (2.1 ) 

(Oladapo and Momoh, 00 ) 



4

  t1yt31ytyt21xt10xjt P)PP(PP    ( .16) 

   
3

1IMC        (2.1 ) 

 Pyt  (reference price) 0   i

  i=1, ,   t   (error term)  IMC0

  IMC   IMC   

     IMC < 1       (high short run market integration) 

     IMC > 1       (low short run market integration) 

     IMC = 1        

     IMC =     (no market integration) 

 IMC     

 IMC    (not integrated) 

  (transfer cost) 

   IMC   

 (market not isolate)  

  Timmer  

Ravallion  strong form  

  dynamic regression  (VAR, IRF, Granger 

causality, Ravallion’s model, IMC)   

Ravallion’s criteria  cointegration approach  

 
(2.5) Cointegration 

  ( ) 

  

 

(nonstationary)  unit root  cointegration 

 (nonstationary) 

 (cointegration)   

(cointegrated) 

  



  

 (Ardeni, 19 9 Quoted in Fackler, 1996: 1 )  linear 

combination  nonstationary prices  stationary 

  cointegration    Rapsomanikis et 
al. ( 00 )   cointegration 

 

 (cointegration)      two-

step approach  Engle and Granger (19 )  full information maximum likelihood 

(FIML)  Johansen and Juselius (1990)4  Engle and Granger (19 ) 

   2  

 cointegrating vector   Engle and Granger 

(19 )      

residual   (error)  ( )

  

 

(2.5.1)  cointegration  Engle and Granger ( 987)  
 

 cointegration  Engle and Granger (19 )  2   

 

  :   stationary   

                 

  2:    (residual)    (stationary)   

    unit root  Augmented Dickey Fuller  (ADF)  (2. 8) 

 

   
p

1i
tit1tt u      (2. 8) 

  H0: 0  t  non-stationary (  unit root) 

                                           Ha: 1  t  stationary 

                                                 
4

 Johansen’s cointegration  Johansen’s approach 

 3 

 



6

   H0: 0  residual series  

 (  unit root)  linear combination  non-stationary  

 cointegration (

)    residual series  

(stationary)  linear combination  (non-stationary) 

 (cointegration) 

 Johansen and Juselius (1990)  cointegration 

 Engle and Granger (19 )   

  (cointegrating vector)   parameter 

 cointegrating vector ( )  adjustment coefficients ( )   Johansen’s 

cointegration  

 

 (cointegrating vectors) 

 (Eryigit and Karaman, 010) 

 

 

( )    switching regime model  

 switching regime model  3   switching regime 

model, parity bound model (PBM)  extend PBM 

 
  

 3  (classical approach, dynamic regression  switching regime model ) 

 (transfer cost) 

 (transfer cost) 

                                                 
regime    B.B.C. English dictionary . . 25  

 regime  (a system or a method of government)  regime 

  (hydrography)  regime 

 riverbeds ( )    

 regime  ‘ ’  ‘ ’  ‘ ’ 

 ( )   (system of rule) 



 

   

 switching regime model  Spiller and Huang (19 6); Spiller and Wood (19 ); 

Sexton et al. (1991); Baulch (1994) 

 3  (regimes)  Baulch (199 )  

switching regime model  parity bound model (PBM) 

 (transfer cost)  

 Baulch (199 )  2  

 (extrapolated) transfer cost 

  transfer cost  

2  (price differential  price spread)  2  maximum likelihood (ML) 

 upper  lower parity bounds  extrapolated nominal transfer cost 

 price spread  likelihood function  PBM  

(2. )  

  3
t21

2
t2

1
t1

T

1i
f)1(ffL     (2. ) 

 

 1  2  regime  1  2    

vue,21 ,,,   regime  3  PBM  maximize likelihood function  (2. ) 

 regime ( 3
t

2
,t

1
,t fff )  ( . )  

 

( ) regime 1: at the parity bound 

 
e

tt

e

1
t

KY1f    j
t

i
tt PPlnY   

 ( ) regime 2: inside the parity bound 

 
2
u

2
e

eutt
2
u

2
e

tt
2
u

2
e

2
t

/)KY(1.KY2f  

( ) regime 3: outside the parity bound 

 
22

e

ett
22

e

tt
22

e

3
t

/)KY(
1.

KY2f  



  

tY             =  2  (  i  j)  logarithms  
3
t

2
t

1
t f,f,f     = density function  regime  , ,   

,, ue  =  (standard deviation)  error  3  ( ttt ,u,e )  

Kt        = nominal transaction cost  t  logarithms 

(.)            = standard normal density  

(.)         =    distribution function 

 

 2  (price spread)  extrapolated transfer costs 

  error term ,et ,u t t   te  

error term  (normal distribution)  tu t  truncated error 

term  half normal distribution   (regime)  3 

regime  Blauch (199 )  (2.2 )-(2.22) 

 

( ) regime 1: at the parity bound (  2  transfer cost)    

  tt
y
t

x
t eClnPPln      (2.2 ) 

 x
tP  y

tP   x  y  Ct  nominal transfer 

cost  te   (error term)  

 ),0( 2
e   

( ) regime 2: inside the parity bound (  2  transfer cost) 

  ttt
y
t

x
t ueClnPPln      (2.2 ) 

 regime  error term )u( t  transfer cost 

  tu

 

 

( ) regime 3: outside the parity bound (  2  transfer cost) 

  ttt
y
t

x
t eClnPPln      (2.22) 

 regime  error term ( t )  2  transfer cost 

 (spatial arbitrage condition) 
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 PBM  

 (transfer cost)  

  error term  

half normal 

  

  Barrett and Li ( 00 )  PBM (extend PBM) 

  transfer cost 

  (trade flow data)  

 (regime)    (regimes)  switching regime  PBM  

 3 regimes  regime    Barrett and Li ( 00 ) 

 

 Regime 1: 0R jit   0q jit  perfect integration with trade 

 Regime : 0R jit   0q jit  perfect integration without trade 

 Regime : 0R jit   0q jit  inefficiency integration 

 Regime 4: 0R jit   0q jit  segmented disequilibrium 

 Regime : 0R jit   0q jit  inefficiency integration  

Regime 6: 0R jit   0q jit  segmented equilibrium 
- competitive equilibrium:  

 transfer cost  2   

0R jit  0R jit   0q jit  

- market integration:  

positive trade 0R jit  0q jit  

 

 switching regime  

 dynamic regression 

 (  error term  (price spread)) 

 

 (  regime)  

 (normal distribution)  (Fackler, 

1996) 



0

 

threshold autoregression (TAR)  non-linear error 

correction  (regime)  

switching regime  

 (allow for trade discontinuities)  trade 

reversal  PBM (Dercon and Campenhout, 199 ) 

 (asymmetry price transmission)  

 TAR model  (Dercon and Campenhout, 199 ) 

 quantile regression 

 (Wiboonpongse et al., 009) 

   

 

  Mutambatsere and Christy 

( 00 )  

 

  Prakash (199  quoted in 

Rapsomanikis et al, 00 : 4- ); Balcombe and Morisson, 00  quoted in Rapsomanikis et al, 
00 : 4- )  3    

 

1)  (co-movement and completeness 

of adjustment)  

 

)  (dynamic and speed of adjustment) 

 

)  (asymmetry of response) 

  (forward and backward price 

transmission)   2 

   



1

(forward price transmission)  (backward price transmission) 

 (2.23)  (2.2 )  

  t2t1 PaP  forward price transmission   (2.23) 

  t1t2 PaP  backward price transmission   (2.2 ) 

    P1t   =    (downstream price)   

          P t   =    (upstream price)    

 

 (asymmetry price transmission, APT) 

 

 (welfare)  

 

 

 

    

 ( )   ( ) 

 (Myer and Cramon-Taubadel, 004) 

 

   

  

  Myer and Cramon-Taubadel ( 004) 

 3   (1)  (magnitude)  (speed) 

 ( )  

(positive)  (negative)  (3)   

(horizontal  spatial market)  (vertical market)  

Wiboonpongse et al. ( 009)  APT  3  

  (1)  

(backward  forward price transmission) ( ) 



 quantile regression model  

( )  

 APT  

 

 Myer and Cramon-Taubadel ( 004) 

 

 

 (spatial market)  

  (spatial price analysis) 

 (horizontal market integration)  

 

 (supply chain) ( )  

  

    

    

   

   

 

  Johansen’s cointegration  

 

 

 

  

 

 

 

 

 

 

 



.1.2  
 (horizontal market integration) 

  

 

  

 

   

  

 (supply chains)  

 

  

cointegration  Engle and Granger (19 )  

 ( , 25 ) 

   ( , 25 7) 

 ( , 25 5)  (25 5) 

   

  cointegration  Johansen 

and Juselius (1990)  Johansen (199 )  

     (softwood lumber) (Nanang, 

000)  (Liu and Wang, 00 )  (Rashid, 004) 

  Awokuse ( 00 )  

   

 

  

 5  (     

) (Bessler et al., 00 ) 

 ( )   (import 

prices)   (white fish)  4  (cod, haddock, 

redfish, saithe)  (frozen fillets) (Asche et al., 004)  



4

   

Asche et al. ( 00 )  

 

 (vertical market integration) 
 

 

 

   (25 ) 

 3   

 

  FOB 

 (simple regression) 

 ordinary least square (OLS)  (25 5) 

 (  2. )

   (25 5)  2 

  

 Herfindahl index (HI)  (concentration ration, CR) 

  

  

  

  

  

 

 (seemingly unrelated regression, SUR)  

  2  (25 5) 

 

 (multiplicative model) 

 VAR  

forecast error variance decomposition (FEVD)  Granger causality   (25 7) 



 ( 4 )  ( 4 )  

cointegration  Engle and Granger (19 )  . . 25 5- 

. . 2544   (25 8)  

  Garch-M 

  (index of market 

connection, IMC) 

    (255 ) 

   

   FOB  

( . . 25 - . . 25 )  ( . . 25 - . . 255 )  (FTA)  

 cointegration  Engle and Granger (19 )  (25 7) 

 Granger causality  (25 5)  

  

 Johansen’s cointegration  (directed acyclic 

graph: DAG)  (causality test) DAG  Spirtes et al. 
( 000)  Pearl ( 000)  Granger (1969) 

 2  (bivariate)  DAG 

 

 Johansen  (subjective)  

   Granger causality  DAG 

 (causality test) 

   DAG  Granger causality 

 2    DAG 

  

  

 

 

  

 (error)  Granger causality 
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 DAG  

 DAG 

 (spatial market integration) 

 (law of one price, LOP)  

 

 (  Liu and Wang ( 00 ); Awokuse and Bernard ( 00 );  

Eryigit and Karaman ( 010) )  

  Pippenger and Phillips ( 00 ) 

  

     

 (transfer cost)   

(ignoring time)  6 

 (LOP)  (homogenous goods) 

  

Pippenger and Phillips ( 00 ) 

 

.2  

 2.2.1  
 
  ( . . 25 7) 

 

  

   (25 ) 

   

 

   ( , 25 3)  ( , 

25 5)  ( , 25 7)  

    (25 ) 

                                                 
6
  (product 

differentiate)  3  



 (spot market) 

  

      

(255 )  

   (producer’s surplus)  

(consumer’s surplus)   (total welfare)   

 (255 )  3 (RSS ) 

   (AFET)  (SICOM) 

 (TOCOM)  

  AFET  SICOM   

TOCOM   AFET  SICOM 

 3  

 

   (25 ) 

  (255 ) 

 FOB  (AFET) 

 (TOCOM) (  2.2) 

 

  

 

   

   (Rausser and Carter, 19 )  (Covey and Bessler, 199 ) 

    Baillie and Myers 

(1991)  

  Jumah et al. (1999)  

  Krehbiel and Adkins (199 )  

 (risk premium)  Beck (1994)   futures price 

  Kaminsky and Kumar (1990) 

  (agents)  (inefficiency) 



  Brenner and Kroner (199 ) 

 (interest rates)  non stationary part of storage cost   

  spot  futures 

price (Jia et al., 004)  

 spot  futures price  

 (Brenner and Kroner, 199 ) 

  2  

  

cointegration  spot price  futures price 

 (cost of carry)  Brenner and Kroner (199 )  Brenner and Kroner 

  (currency market)  cointegration 

  Brenner and Kroner  Kellard ( 00 ) Jia et al. 
( 004)  Xing ( 009)   2)   Beck (1994)  

 (risk premium)  

 (constant risk premium)  (time varying risk 

premium)   Hakkio and Rush 

(19 9) Beck (1994) Sabuhoro and Larue (199 )  (  2.3) 

 

 2.2.2  
 

  

  spot  futures price  I(1) 

  spot  futures price 

 (cointegrated)  

 (misspecification)  cointegration 

  Engle and Granger (19 )  Johansen and Juselius (1990) 

   ARCH  GARCH 
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