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INTRODUCTION

» Efficiency of regional grain market can be assessed by measuring market
Integration. Successful government intervention such as market liberalization or

price stabilization needs knowledge of market integration;

« Spatially separated markets are integrated together when price signals and
Information are transmitted between deficit and surplus region smoothly. This

encourages producer to adjust the trading according to suitable arbitrage.

* Methods of testing the presence of cointegration and granger-causality in price time

series Is popular due to the availablility of price data.



e Questions remained in Past studies

« Estimation of market integration cannot depict the structure of regional

grains market.

» Production and consumption leads to a complex set of trade interaction among deficit and

surplus regions

» Hierarchies and interlinked transactions may involve the simultaneous consideration of various

commodities.

» The effects of structural determinants on market integration is obscure.

» Transaction cost should be affected by structure determinants such as transportation cost,

quality of infrastructure, disruptive shocks, government polices, etc.



* Objective and Content

1. To test the difference of market integration structures in
various commodities in identical region.

2. To test the effect of distance factors on market
Integration.

Applying maximum likelihood method of co-
Integration and granger-causality test to examineing
market integration of two types of rice in 3 regional

markets in Guizhou, China.



Rice Market in CHINA

e Dualistic economy:

» Highly autarkic agriculture schemes with strong government intervention for
acquisition control

« Partially liberalized schemes for wholesale and retail market.

Fast changing in production and consumption:

* The China’s rice producing center shifts from south to north that causes high

transportation costs from north to major south consuming markets.
» Consumer’s preference shift from Indica rice to Japonica rice

* The decreasing self-sufficiency rate and increasing dependency on
international market.



Rice Market in Guizhou and Data Availability

* Retall price data for Indica and Japonica type rice

 Indica rice is local grain food, 90% produced locally,

 Japonica rice is mostly imported from other provinces.

« Monthly price series data set (from January 2008 to June 2014)

» Official consumer price data is collected twice or triple per week by Guizhou agriculture sector

» Taking a simple arithmetic mean we converted the raw prices set to monthly data.

 3regional markets
» Guiyang is the capital and is biggest market;
e Zunyi is 146 km away from Guiyang in the north, and is a surplus market generally;

 Liupanshui is 252 km away from Guiyang in the west. (mining area —deficit market).
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METHODOLOGY

* The basic concept to testing market integration:

e Equilibrium between price difference and transaction cost;

e Long run co-movement in stationary price series:

e The Law of One Price

 Cointegration approach:

* VAR model and VECM, Granger-causality test, Johansen maximum

likelihood test



e Equilibrium between Price Difference
and Transaction Cost

* A simple model to interpret the connection between two separated

markets could be formed as follows:
PB—pPA> T, (1)
PB—pA=T. (2)
PA denotes the price of food in the exporting market A

PB denotes the contemporary price of food in the importing market B

Tc denotes transaction costs in the same period



e Law of One Price

For a long-run, If all prices are stationary the market integration

could be written as:

InPA = a + binPg + & (3)
a Is a constant; b is a parameter; &, is an error term;

Absolute LOP: a=0 and b=1
Relative LOP: a#0 and b=1



« Cointegration Test Approach

1.Stationarity test : 2.Determine number
determine the order of lags p in bivariate
of integration VAR model

 Augmented Dickey Fuller » Akaike Information (AIC)
unit root tests and SC standard criteria

3.Granger non- 4.Johason Miximum
causality test to likelihood test for
check cointegration =% cointegration

 Standard Wald test eTrace statistics and maximum
eigenvalue statistics




e VAR Model and VECM

e Bivariate reduced form VAR model for market X and Y can be written

as below:
Vi=ap+aYoq+ - +ayYep+bXe g+ 4 bpXep +u, (4)
Xt = CO -+ ClXt—l + -4 CpXt—p -+ dlyt—l + .-+ dp Yt—p -+ vt (5)
Y, denote price in one market at time ¢, X, denote cotemporary price in other separated market; a b

c d is parameters, u; and v; is the error term.

e Then VECM can be written as:

AP, = a(B'Pe_q + 1) + 252 DjAP,_; + £,(6)

P, is vector of price(2x 1), u is a constant, both a and g’ is 2 x r Matrix, rank(a) = rank(B) = r & is
error term, if cointegration exist, r=1.



e Johansen Maximum Likelihood Test

 The likelihood ratio statistics for the trace test is shown as the

following equations:
(A—trace) = —-T Y, . In(1=21;) (7)
e The null hypothesis of r co-integrating vector against the alternative
of (r + 1) Is tested by
(A—max) = —TIn(1 — A;41) (8)

A;S are the estimated egionvalue obtained from a8’ matrix;
T is the number of usable observations.



RESULTS AND DISCUSSION

Table 1. ADF test for the order of integration

Markets Level test First difference test
statistics statistics
Indica Rice
Guiyang -1.143 -2.993*
Zunyi -0.842 -6.869**
Liupanshui -0.63 -9.077**
Japonica Rice
Guiyang -1.439 -9.908**
Zunyi -0.635 -8.905**
Liupanshui -1.299 -9.395**

* Rejection of the null hpyothesis of presence of unit root at the 5% level.
** Rejection of the null hypothesis of presence of unit root at the 1% level.



W -

)
CD" 4
%q’ N
> |

]
S

O A

N

Level data

2008mi

o 4
o
—
SO
&5 ]
0™

N & -

w0

o~

2010mi

-

- "\_\ f,—*——__.;—"

2 12m1
tm

2008m1

L

L

1

1

2010m1

el
) __,——-_-'—-__//

a N
m 2012m1 2014m1

Liu@aashui
o 25 3 35 4 45

Figure 2 Indica Rice Price of Three Markets in Guizhou 1/2008-6/2014
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Figure 3 Japonica Rice Price of Three Markets in Guizhou 1/2008-6/2014



Table 2. Co-integration between rice price series

Critical Co-

Trace rank
Values integration

test

Critical
values

Distan Lagged
ce(Km) orderp

Max-Eigen
Test

Market pairs

Indica Rice

Guiyang-Zunyi | 146 4 15.2452 14.07 |16.78| 1541 | 1 Yes
Guiyang-

lUpanshui 252 2 13.3102 14.07 |[1490| 1541 | O No
Zunyi-

Liupanshui 376 2 16.0182 14.07 |17.03| 1541 | 1 Yes

Japonica Rice

Guiyang-Zunyi | 146 1 20.0567 14.07 |22.30| 1541 | 1 Yes
Guiyang-

s 252 1 14.94 14.07 [16.94| 1541 | 1 Yes
Zunyi-

Liupanshui 376 1 12.6665 14.07 |14900| 1541 | O No




Table 3 Causality among Indica and Japonicarice Price Series

Dependent Market

Independent Market

Guiyang zunyi liupanshui
Indica Rice
guiyang / 1% --
zunyi 1% / 1%
liupanshui -- 10% /
Japonica Rice
guiyang / 1% 1%
zunyi * / --
liupanshui 1% -- /

* no signification of causality
-- no cointegration



CONCLUSIONS

« Market integrations in indicarice, which is the localized grain
product, and Japonicarice, which is imported product depend on
Inter-provincial market, are different.

e Consider that Distance is main factor for integrated relations. the
combination of surplus and deficit markets or the difference in the
Imported vs domestically supplied market has also impacted on
the integrated relation between the market.

« Government intervention for regional grain market regulation
needs correct understanding of market integration which was
derived from this analysis.
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(1). MADNIAARFEICEAL T, 3200 HIZIZDOWT,. FDETHA+RIZHESEINTLNSERTIE
HWCEERLIz 1V TA4HKDIGEIZIE, BEFTHIHEENRBKTIGEORTIEITHA., +2(2EHiGH
BINTUWEL, T, D R=ZHKDIGEIZIF. EETHIGEENRBKTFBEORTEITATEKES
NTWEWIENTRENTz, CC T, EBEHEIEEDRLDHIGETHAHAETEELT. COHKEEIL
UTDO&HIZEEEINS, <Table 2>



(2). D R=ZHRKIIH LT, MEGHEIIBZICEHEIND,
HEEOPLTHISE THIEBTEDEEN2MDMEHBER7ZIZEALTIEHIEAFHES SN TULV A,
HEDHRIDTHIE THAIEBRHTEESFTEWHOTBER7 TIEHBE#HESIN TULVELY,
F-REFIZ, COHER7E. ZLEWERESOHERT7TLHY.
MEHEIN TN EN DT,
ZDTEML, DriR=AKICBEHLTIX.
Dk EDFIDHTHISEZELRTTHEINEIMENSIT &L,
QHiZEDEENATHISHEICEEL TSI EN IS,
QF BHiGLBEILGHIGEDMEEENEMIE,
MEMEDHIERELTITREM TIELEWEN DM D,
DFEY., DX RZAKRDGEEIZIE, EDENSDEADKEIBD THY.
BIEDNEENEELLDLDT.,
EEDRIDHIGETHAIEGBGHTIGZELRT THLAINEIMND
MGHEZREGRELTWSEE RS,
F=. R2DST RBDHEEFERMN S,
@EHOMIEARBIEETTEINBTH =, BEE@mOP LTS TOMBMNEIL LB,
HDOHIFIZINAEWNSLEEMEIRDOS T HE>TEDEILIZEBMET S END MDD, SHIC,
OMmIE T FILDIRZEARIZEAL T, D R AXKXTIHZICE (THMEEILDIEEIEN AR THHH,
—DDART7 GEEMIGeEGETE) IRYIEZE TIILZUL<Table 24+3>



(3). A, AoTahXKIT, K HHIZEESINHD T,

OEEDDLHISEETHEENEINITTHERSDORIERELT
TNIFERELGRMEBERTIILEL, A1V TAOXKITHTAHIGHELENEHTHD,
FEZIE. DR hDIFEEEEST. LRV EMEESUTBRT7 (BETHIEENE/KTHE) OB TH
HiGHEINTINS, T, KHHETIE.

QA TAAKDIGEIZIEHIGRDEH EHENHESINSEDEE(ZIEHELTULVELY,
AT,

QEHICEEmMLTWNVATHIZE(EZETIE) EFABLTLWAHIGEDRD2DDOHIZEGR7ZIZHENTIE
HISAMEINTEY . AMAEKITEWIIHZEEZ RIZLE>TLSA,
ARELTWATERED1HORT7 (BEEHIGENEBKTE) OAIEHENHEINTE LY .
REBIN DR EWTEEERIIR SN, -,

@%E AR M SR AL T, R EVEE O THIBER 7 T,

44 A QMG AEIARAZEELEEZFRLT-,
ELEVIEB OTHIER 7Tl MHEFARHRIE2A, A THo1-=,
(2, ‘3IMNG,

OE T FILDIZED A HEIZELT,

A TAHEXTEIZE THEEEILEDEEL
MAE(EETHECEBTERIVERTIGNBKTE) THHIZEND NS,
<Table 24+3>



NODFERMS, LTOIEMNBALMZESNT=,
BEMEIZBFBRAATFBEDAV ISR IFATIIERFEETHY.
+ R IZIEHIGHE SN TULVELY,

ZTOHR. AATHGREDMEEIIIBSH TIELY,

FNE, AABRRIL, SR OMES T FILDIEEIZEDINT
OARBIZETAFNEEROLIBEWMSINCDERICEFRTHL
MTELELDT, ERIREIZENM N TLNVS,

ERMUERELT,. LTOZENIERESNS S,
OARRDIDEIGEZNGIRENSIRITHL.
NEDEBREMBICE TH2BRZEHIB T HADIZZILDI=OIZIL,
OATTIGAV 755 HNET ABERNRASINGFNIEEEY,
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