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Abstract

China's accession to the World Trade Organisation (WTO) raises two key questions. One is
whether China's local markets are integrated and the other is whether China' s markets can
coordinate with world markets. This paper uses 3-step methods to answer the above
guestions. In the study, co-integration analysis is applied to test market integration,
Granger-causality test is used to analyse the direction of price spread between markets, and
IMC (Index of Market Connection) method is employed to measure the connection degree
between markets. The results show that long-run market integration exists among local
markets. China's major agricultural product markets are also integrated with world markets
in the long-run. However, except for two pairs of domestic hog markets, short-run
integration is not found both between domestic markets and between domestic and world
markets. Market connection degrees are different for different products. Finaly some

policy implications are suggested.
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1 Introduction

China's accession to the WTO raises two key questions. One is whether China's local
markets are integrated and the other is whether China's markets can coordinate with and
integrate into the world markets. These two aspects are closely related because only high
integration of domestic markets can improve the integration of domestic and world
markets. If domestic markets were segmented, it is difficult for them to integrate into world
markets. This paper will select rice, wheat, corn, soybean, hog and peanut oil first to test
market integration respectively, including domestic local market integration and the
integration between domestic and world markets, and, if the markets are integrated, then to
measure the degree of integration and to analyse the differences between products. The
study will also analyse the reasons if the markets are not integrated.

Market integration can be classified into two kinds. Long-run and short-run integration.
Long-run market integration refers to such a case that there exists long-run and stable price
relationship between two markets, even if this long-run relationship “balance” was broken
in short-run, it still will reach the balance finally. Short-run market integration shows that
the price changes in one market in some period will be passed “immediately” into another

market. This reflects the sensitivity of price response between markets.

2 Methodology

This paper mainly includes two parts. One is the integration and influences of domestic
markets, and the other is the integration and influences between world and domestic
markets. Each part is a three-step study, therefore, three kinds of methods will be used. In
the first step, the market integration will be tested. This will show whether there exist stable
relationships between markets. In the second step, if the markets are integrated, the
Granger-causality test will be applied to show the influence direction between markets and
to decide the leading markets of each product. Finadly in the third step, IMC (Index of



Market Connection) method will be used to show the connection degree of markets. This

can aso reflect, at certain extent, the influence of one market on another.

2.1 Long-run Market Integration Test

Long-run market integration will be tested by co-integration model. This method requires
that: (1) two variable series, P and P, are each non-stationary in levels but stationary in
first differences, i.e, P~I1(1) and P~I(1); (2) there exits a linear combination between
these two series, which is stationary, i.e., B-a-bP;: ~ 1(0). So the first step of this method is
to test whether each of the univariate series are stationary. If they are both 1(1), then going
to the second step to test for co-integration. The Engle and Granger (1987) procedure is the

common way to test for co-integration.

For stationary status, an ADF test is often applied. It tests the null hypothesis that Pt is non-
stationary by calculating at-statistic for b = 0in:

DP =a +bP, +g+adDP +x @

where DP = PPy, and DP | = PucPuicy; K = 2,3,...0; By Py, P, and Pucy are the prices

a timet, t-1, t-k, and t-k-1, respectively. a, b, g and dk are parameters to be estimated in

the last equation, t isatime trend and x; is the error term.

If the value of ADF dtatistic is less (i.e. more negative because these values are always
negative) than these critical values, it shows that Pt is stationary. If Pt is found to be non-
stationary, it should be determined whether Pt is stationary in the first difference (i.e. to test
DP:-DP:.1 ~ 1(1)) by repeating the above procedure. If the ADF test can be rejected for the
null hypothesis, as is usualy the case with commodity price series, it may be concluded
that P~ (1), then continue to the second step for co-integration.

To test for co-integration, Engle and Granger (1987) developed a two-step, residual based
test, which is now commonly used:

The first step is the OLS regression of one (1) price series, say P;; on another 1(1) price



series, say P plus a constant and a time trend. The regression equation is as follows
(known as co-integrating regression):

Pi=] +wP+ht+e )

where Py is the price in market | at time t; By is the price in market j at timet; j , wand h

are parameters to be estimated; and & isthe error term.

The second step involves testing whether the residuals, &, from the co-integrating
regression are non-stationary by using the modified ADF test:

De =le,+aq,De, +m €

where De= & - .1, Da.= @« - 8«1, &, &1, &k, 6«1 are, respectively, the residuas at time
t, t-1, t-k, and t-k-1; | and g are parameters to be estimated; m is the error term.

The constant and time trend are omitted from the ADF test because the residuals from the
co-integrating regression will have a zero mean and be detrended. The null hypothesis that
| =0 is again tested, but thisis atest of residual stationary rather than original time series. If
the t-statistic value of the | coefficient is less than the relevant critical value, the null
hypothesisis rejected and two price series are said to be co-integrated of order (1, 1), so the
two markets are co-integrated. Thisimplies long-run market integration.

2.2 Short-run Market Integration Test

Short-run market integration means a price change on one market will “immediately” be
passed onto another market. Short-run market integration is tested on following model by
F-test. If null hypothesis: m1=...=m,=m;=...=M,=0, | =1 and my=a are rejected, this shows

that short-run integration doesn't exist, vice versa.

DR, =m,DR,_, +..m,DR,_, + meDP, +m,DP, , +...
+mZnDPjn-1' | (Pit-l_ apjt-l' bT - d)+ei @



where P refersto price, i and j refer to markets.

2.3 Granger-Causality Test

If a pair of series is co-integrated, then there must be Granger-Causality in at least one
direction. This in turn can reflect the direction of price influences between markets.
Theoretically, if the present or lagged terms of atime series variable, say X, decide another
time series variable, say Y, there exists Granger-Causality relationship between X and Y, in
which Y is Granger caused by X. In 1982, Besser and Brandt firstly introduced this theory
into the research of market integration to decide the main leading market. From above
analysis, the model was built as follows:

DF?I :qllDF?t-l + "'+qln[]:?t-n +q21DPjt-1 + "'+

(5
anDF)jt-n - gl(F?t-l - a'I:)jt-l - d) +elt

DPjt :qlePjt-l + +q3nDPjt-n +q41DRt-l + +

(6)
q4nDFi)t-n - gz(Rt-l - a'F)jt-l - d) +e12

The following two assumptions were tested respectively from the above two models so as
to decide the Granger -Causality relation between prices:

g 21=... = g 2n=01 =0 (no causality from Pito P )
g 41=-.. = 0 4n==0 (no causality from P;to P;)

2.4 Index of Market Connection (IMC) method

Index of Market Connection (IMC) method will be applied to measure the connection
degree between markets. This method was based on Ravallion Model and built by Timmer
in 1984. In 1990, Arshad used this method and did the research on the integration of palm
oil market in Peninsular Malaysia.



From Ravallion Model* we can get the following formula:®

P, =(@+0)P., +b,(R - Pr1)+(b; - b)Pr1+b, X +m

where o ispricein market | at timet; P, is the reference price at time t; X is a vector of

seasonal and other relevant variablesin market | at timet.

From the above model, IMC can be calculated. Market Connection Index equals to the
coefficient of lagged price in local markets divided by coefficient of lagged price in
central/reference market. that is:

IMC=(1+by)/(bs -by) )

From Ravallion model we know that: when markets are integrated, b = -1, IMC = 0; when
markets are completely isolated or integration degree equals to zero, by = bs IMC = ¥.
Generally IMC is greater than 0. When IMC is closer to O, the integration degree between

markets is higher, vice versa.

3 Integration of Domestic Local Markets

In this study, we select rura free markets (nongcun jimao shichang) and choose wheat,
corn and hog as samples.® The regions are selected based on the production of the three
sample products. We choose 15, 15 and 16 provinces as sample areas for wheat, corn and

hog respectively.*

! Ravallion, Matin (1986), “ Testing Market Integration”, AJ AE 68:102-9.

2 For the detailed procedure see: Paul JH. (1986), "Testing Market Integration”, Food Research Institute
Sudies 20(1) or Fatimah Mohd. Arshad (1990), "The Integration of Palm Oil Market in Peninsular Malaysia',
Indian Journal of Agricultural Economics 45:21-30.

% Wheat, corn and hog are respectively Chinese major grain crop, feed crop and animal product. In this
research we don't study rice because there are many researches about Chinese domestic rice market
integration, such as (Li Pen, 1999; Yu Wen & Huang Jikun,1998; Wan Guanghua, 1997; Zhou Zhangyue
etc.,1997 and Luping Li,1996.)

* For wheat, we choose Henan, Shandong, Hebei, Jiangsu, Sichuan, Anhui, Shaanxi, Gansu, Shanxi, Y unnan,
Beijing, Tianjin, Ningxia, Zhejiang and Guizhou (These 15 province accounts for 83% of total wheat output
of China in 1999); For corn, we select Jilin, Shandong, Heilongjiang, Hebei, Liaoning , Henan, Inner
Mongolia, Sichuan, Yunnan, Shanxi, Shaanxi, Guizhou, Beijing, Jiangsu and Gansu (these 15 province
accounts for 91% of total corn output in 1999); For hog, we select Sichuan, Hunan, Henan, Hubei, Hebei,
Shandong, Guangdong, Guangxi, Jiangsu, Jiangxi, Anhui, Yunnan, Heilongjiang, Beijing, Shanghai and



The price data used in this research are the farm-gate prices from the Rural Survey Team of
the Ministry of Agriculture (MOA) of China. These data were collected by the sub-teams
which are scattered in 200 counties of 30 provinces. We selected the monthly farm-gate
prices from 1987 to 1998. In each province, we select one county's price, not the average of
several counties, to represent the price of that province because the average data can miss
some important information so that to distort the market (Zhou Z.Y. and Wan G.H. 1999).
However, in the data set of Rura Survey Team, there are no farm-gate prices of hog,
therefore, we use the data from the Information Centre of MOA, which are the monthly
price data covering the period of 1994 to 1998.

3.1 Integration Test of Domestic Markets

All price series of the sample products passed the stationary test 1(1) by ADF method. The
results are presented in Table 1. Therefore, we go head to do the integration test. Table 2-1,
2-2 and 2-3 are the results of long-run integration tests for wheat, corn and hog
respectively. The short-run integration test results are in Table 3-1, 3-2 and 3-3.

The long- run integration results show that all 105 pairs’ of wheat and corn markets are
integrated, but in 120 pairs of hog markets, 23 pairs are not integrated at 5% significance
level, and 10 pairs are not integrated at 10% significance level.

These are severa reasons, firstly, the prices of wheat and corn have been under the
government control and guidance in a long time. Though the agricultural product prices
have been gradualy relaxed since 1992, the effects of quota/procurement prices of
government on the prices of rural markets are still very strong. Secondly, production of
wheat and corn are more concentrated than hog production. The concentrated production
can easily make prices move together in certain degree. Thirdly, for the hog markets, which
are not integrated, are mainly around Hunan, Henan, Hubei and Yunnan. Except for Henan
province, the transportation in these provinces is poor.

Tianjin (the pork output and number of slaughtered hog of the 16 provinces respectively reach 83% of total in
1999).
® 15 sample provinces of wheat and corn can be matched to 105 pairs of markets, likely, 16 sample provinces






Table 1:1 (1) Results of Wheat, Corn and Hog Price Series

| (1) Results of Wheat Price Series

Henan Shandong

Hebei

Jangsu Anhui  Sichuan Shaanxi Shanxi Gansu Yunnan Guizhou Beijing Ningxia Tianjin  Zhegiang 1% 5% 10%
ch:it;‘nt -7.17 -6.09 -6.27 -6.78 -7.03 -6.61 -6.58 -6.80 -7.66 -7.35 -7.72 -7.42 -7.28 -6.53 -7.08 -3.48 -2.88 -2.66
a%grﬁg;tj -7.19 -6.08 -6.27 -6.78 -7.01 -6.62 -6.55 -6.78 -7.64 -7.35 -7.74 -9.50 -7.25 -6.52 -7.05 -403 -345 -3.14
Neither -7.19 -6.11 -6.28 -6.80 -7.04 -6.63 -6.60 -6.83 -7.69 -7.38 -7.74 -0.58 -7.31 -6.56 -7.11 -259 -194 -1.62
Note: The lagged period is 2 for “constant only” condition, 5 for “Constant and trend” and 3 for “neither”.
| (1) Resultsof Corn Price Series
Jilin  HLJ Shandong Hebei Henan Sichuan [IM  Liaoning Yunnan Shanxi  Shaanxi Guizhou Jiangsu Gansu Beijing 1% 5% 10%
Constant
only -4.81 -6.85 -6.13 -6.30 -6.49 -6.03 -7.02 -6.55 -5.46 -6.18 -5.53 -6.27 -5.56 -7.14 -448 -348 -2.88 -2.58
CO“TS:ﬂja”d -480 -683  -6.10 628 -649 605 -700 -657 543  -6.16 -5.50 6.26 557 -711 -447 -403 -345 -314
Neither -4.83 -6.87 -6.15 -6.33 -651 -6.01 -706 -6.56 -5.47 -6.20 -5.56 -6.28 -5.59 -716 -452 258 -194 -1.62
Note: thelagged periods are 4 for all conditions. HLJ refersto Heilongjiang, IM refers to Inner Mongolia.
| (1) Resultsof Hog Price Series
Sichuan Hunan Henan Hubei Hebel Shandong Guangxi Guangdong Jiangsu Jiangxi Anhui Yunnan HLJ Beijing Shanghai Tianjin 1% 5% 10%
C%nrit;‘”t -4.48 -383 -320 -434 -4.27 -3.92 -4.28 -5.36 -3.53 -471 -369 398 -350 -3.59 -4.31 -394 -359 -2.92 -2.60
a%g'ﬁf;‘]; -433 406 -435 -431 -420 @ -3.87 -4.27 -5.34 -344  -461 -361 -393 -345 -356  -425  -391 -418 -351 -3.19
Neither -4.51 -344  -299 -411 -412 -3.73 -4.15 -5.05 -3.15 -460 -335 372 -328 -345 -4.09 -3.81 -2.62 -1.95 -1.62

Note: thelagged periods are 4 for all conditions. HLJ refers to Heilongjiang.



Table2-1: Resultsof ADF test for long-run integration of wheat markets

Henan Shandong  Hebel Jangsu  Anhui Sichuan Shaanxi Shanxi Gansu  Yunnan Guizhou Beijing Ningxia Tianjin  Zhegjiang

Henan -3.09 -3.49 -3.65 -3.23 -3.74 -3.47 -3.27 -3.26 -3.24 -3.39 -3.09 -2.97 -3.34 -3.20
Shandong -3.80 -2.91 -3.20 -2.83 -3.49 -3.75 -3.24 -3.85 -2.93 -2.69 -3.21 -4.16 -3.30
Hebei -3.10 -3.82 -3.42 -4.16 -4.29 -4.74 -4.14 -3.21 -4.35 -3.73 -3.96 -3.98
Jiangsu -3.30 -2.84- -2.92 -3.13 -2.56 -2.95 -3.29 -2.63 -2.51 -3.10 -2.66
Anhui -2.69 -3.56 -3.76 -2.84 -3.02 -2.91 -2.59 -2.68 -3.48 -2.68
Sichuan -3.02 -3.94 -2.81 -2.99 -4.10 -3.18 -2.95 -3.02 -3.01
Shaanxi -4.67 -4.80 -3.90 -3.36 -4.04 -4.10 -4.32 -3.42
Shanxi -3.65 -3.93 -3.00 -3.29 -3.04 -4.12 -3.37
Gansu -351 -3.06 -4.06 -4.25 -3.68 -3.50
Yunnan -3.99 -3.74 -3.89 -4.88 -3.88
Guizhou -3.19 -2.68 -3.30 -3.01
Beijing -3.23 -2.71 -3.30
Ningxia -2.89 -4.05
Tianjin -3.70
1 Thesearethet-satigticsfor | inDe‘ = | e‘_l + 5 q ) De‘_k + m‘ ,where De=e-6.1,De=6k-€k1 €& €1 €k €1 arerespectivey theresdualswhent t-1 t-k
k=2

andt-k-1. | and g are parameters to be estimated, m is error term.
2 Thelagged period is4 in ADF test.
3 Atthesignificanceof 5 and 10 |, the MacKinnon vaues are-1.94 and -1.62.



Table 2-2: Resultsof ADF test for long-run integration of Corn markets

Jilin ~ HLJ Shandong Hebei Henan  Sichuan IM Liaoning  Yunnan  Shanxi Shaanxi Guizhou Jangsu  Gansu  Beijing
Jilin -3.69 -3.87 -3.77 -4.12 -4.24 -3.89 -4.02 -3.53 -3.45 -4.48 -4.28 -4.08 -4.15 -4.01
HLJ -5.52 -5.25 -4.82 -4.68 -4.80 -4.54 -4.98 -4.73 -4.53 -4.60 -4.96 -4.79 -4.90
Shandong -3.73 -3.74 -3.42 -3.06 -3.51 -2.92 -3.07 -2.90 -3.43 -3.25 -3.27 -3.71
Hebei -3.32 -3.31 -2.81 -3.11 -3.99 -3.54 -2.68 -2.92 -3.33 -2.72 -3.09
Henan -4.23 -3.28 -3.38 -3.29 -3.48 -3.89 -4.72 -3.34 -3.76 -3.49
Sichuan -2.92 -2.78 -2.81 -2.96 -2.75 -3.80 -2.86 -2.45 -2.89
IM -4.04 -5.20 -4.00 -3.84 -3.86 -4.19 -3.98 -4.33
Liaoning -3.72 -3.85 -4.12 -3.93 -4.24 -4.10 -3.67
Yunnan -3.07 -3.26 -3.26 -4.07 -3.19 -2.73
Shanxi -3.57 -3.64 -4.07 -3.78 -4.10
Shaanxi -2.59 -2.76 -2.92 -2.86
Guizhou -2.95 -2.96 -3.27
Jiangsu -2.67 -2.80
Gansu -3.51
Beijing

Note: astable 2-1.

HLJrefersto Heilongjiang, IM refers to Inner Mongolia.



Table 2-3: Resultsof ADF test for long-run integration of Hog markets

Sichuan Hunan Henan Hubei Hebei Shandong Guangxi Guangdong Jiangsu Jiangxi Anhui  Yunnan HLJ Beijing Shangha  Tianjin
Sichuan -404 -327 -302 -311 -3.10 -3.69 -3.00 -3.02 -296 -320 -290 -364 -2.95 -3.33 -3.18
Hunan -1.78 -247 -151 -1.63 -2.71 -4.01 -1.67 -1.56 -1.64 -106  -210 -1.32 -0.92 -1.55
Henan -1.88 -1.45 -1.80 -2.65 -2.09 -3.95 -2.38 -2.12 -1.15  -290 -1.49 -2.12 -2.46
Hubei -1.77 -1.95 -3.96 -3.81 -2.35 -1.85 -1.83 -148 -314 -1.85 -2.37 -2.74
Hebei -3.97 -341 -2.64 -3.05 -2.44 -2.37 277 421 384 -4.00 -3.77
Shandong -2.69 -2.19 -2.87 -3.36 -2.07 -219 -335 -2.62 -3.11 -4.00
Guangxi -3.60 -3.12 -290 -303 -255 -359 -2.82 -2.61 -3.03
Guangdong -2.31 -2.00 -2.65 -184 -269 -204 -2.05 -2.48
Jiangsu -3.29 -1.83 -173  -252 -201 -2.40 -3.47
Jiangxi -2.26 -231 -322 -203 -3.18 -3.75
Anhui -197 -255  -1.96 -2.25 -2.44
Yunnan -243 -2.23 -3.62 -2.20
HLJ -2.83 -2.64 -3.72
Beijing -4.37 -2.76
Shanghai -2.99
Tianjin

Notes: astable 2-1. HLJrefersto Heilongjiang.



Table 3-1: Results of F-test for short-run integration of wheat markets

Henan Shandong Hebei Jiangsu Anhui  Sichuan Shaanxi Shanxi Gansu  Yunnan  Guizhou Beijing Ningxia Tianjin  Zhgjiang
Henan 1581 2293 17.18 18.10 14.77 21.60 21.65 20.17 20.37 22.33 23.10 25.67 17.96 22.56
Shandong 22.95 17.65 12.88 13.84 19.18 22.62 18.40 25.48 37.87 26.46 36.57 7.79 27.10
Hebei 27.93 2350 26.03 26.44 23.20 19.01 31.70 41.71 25.64 34.10 16.83 30.81
Jiangsu 9.28 10.88 13.86 27.74 18.87 21.18 2342 22.24 30.07 13.92 23.71
Anhui 13.16 14.88 26.61 1891 20.31 27.56 23.79 30.02 13.40 22.06
Sichuan 16.09 20.94 15.87 1453 19.37 20.16 27.09 6.51 21.74
Shaanxi 20.77 12.98 13.83 21.43 1754 1854 12.50 15.86
Shanxi 10.14 18.42 24.07 19.71 16.43 12.46 16.06
Gansu 14.84 18.56 1251 16.00 10.07 12.70
Yunnan 20.73 22.19 21.63 14.74 20.27
Guizhou 22.34 22.06 16.31 22.27
Beijing 26.28 19.54 24.65
Ningxia 15.17 12.14
Tianjin 2325
Zhgjiang
Note: N=132 V1=11 V2=121 thecritica valuefor F-test at the 5% significant level is 1.83.



Table3-2: Resultsof F-test for short-run integration of wheat markets

Jilin ~ HLJ Shandong Hebei Henan  Sichuan IM  Liaoning Yunnan  Shanxi Shaanxi Guizhou Jangsu  Gansu  Beijing
Jilin 20.88 21.45 21.87 22.16 2238 1677 1741 20.75 22.69 25.16 22.52 23.69 22.76 19.45
HLJ 22.37 23.35 21.05 2200 249 21.17 21.06 19.17 22.63 20.38 22.67 20.89 21.09
Shandong 18.14 15.24 20.30 15.66 10.80 14.07 23.77 13.78 9.12 2054 16.83 20.66
Hebei 2243 2332 2355 25.26 2242 17.18 31.78 18.22 15.49 27.10 23.44
Henan 2718 3179 31.19 27.75 22.37 32.12 13.20 23.19 21.80 23.70
Sichuan 56.58 55.14 42.95 42.36 57.18 5.43 36.87 26.14 41.52
IM 13.40 26.05 19.67 22.00 21.80 23.19 25.06 2257
Liaoning 24.84 2347 25.38 25.39 27.98 2754 26.84
Yunnan 18.44 32.90 26.77 22.10 28.38 16.77
Shanxi 2541 18.63 17.45 22.85 13.20
Shaanxi 24.91 24.33 20.51 22.78
Guizhou 37.16 18.60 36.68
Jiangsu 22.35 23.97

Gansu 19.14

Beijing

Note: N=132 V1=11 V2=121 thecritical valuefor F-test at the 5% significant level is 1.83. HLJrefersto Heilongjiang, IM refersto Inner Mongolia



Table 3-3: Results of F-test for short-run integration of hog markets

Sichuan Hunan Henan Hubei Hebel Shandong Guangxi Guangdong Jiangsu  Jiangxi Anhui  Yunnan HLJ Beijing Shanghai  Tianjin
Sichuan 412 88 579 595 7.94 484 6.03 9.22 749 857 8.66  8.92 5.71 8.58 9.54
Hunan 12.08 9.50 1317 16.25 7.26 17.27 9.51 14.40 7.88 1253 7.81 11.88 8.64 12.73
Henan 347 421 6.86 9.05 8.80 1.68 495 6.16 437 277 4.48 6.67 2.40
Hubei 5.94 8.76 10.68 7.51 3.76 6.77 9.16 10.17 5.89 6.74 11.23 7.92
Hebei 4.88 10.89 10.07 3.77 420 1025 6.35 4.13 4.09 711 3.87
Shandong 13.03 10.87 4.95 275 1091 7.37 4.87 5.89 7.32 3.72
Guangxi 11.97 8.05 11.24 6.22 11.52 9.17 8.20 11.56 1257
Guangdong 16.84 2329 1575 3053 2314 20.66 34.12 26.45
Jiangsu 1050 837 6.67 6.44 8.60 8.65 5.78
Jiangxi 14.43 9.42 6.99 11.72 8.07 3.84
Anhui 816 7.00 7.27 10.09 9.81
Yunnan 4.85 5.61 5.91 4.15
HLJ 511 5.52 4.02
Beijing 4.03 2.49

Shanghai 1.89

Tianjin

Note: N=132 V1=11 V2=38 thecritical valuefor F-test at the 5% significant level is 2.00. HLJrefersto Heilongjiang.



In the hog market:
Hunan is not integrated with other 10 markets, including Henan, Hebei, Shandong,
Jiangsu, Jiangxi, Anhui, Yunnan, Beijing, Shangha and Tianjin.
Henan is not integrated with Hunan, Hubei, Hebei, Shandong, Yunnan and Beijing

(6 markets).

Hubei is not integrated with Henan, Hebei, Jiangxi, Anhui, Yunnan and Beijing (6
markets).

Yunnan is not integrated with those of Hunan, Henan, Hebei, Guangdong and
Jiangsu.

Hunan is the second largest hog and pork production province, but the hog are mainly
produced by scattered and middle/small-scale farms. The scattered production and poor
transportation in Hunan lead to the low degree of market integration with other 10
provinces. The cases of Hubei and Yunnan are just like Hunan. Henan province is the third
biggest hog and pork production province, meanwhile it is also a big demander for meat.
The production in Henan mainly meets its own demand so there is little trade with other
provinces, which is the main reason that hog market of Henan is not integrated with other 6

provinces.

The short-run integration of wheat and corn markets is not found at al in any pairs markets.
But two pairs of hog markets, Henan-Jiangsu and Tianjin-Shanghai, are found to be
integrated in the short-run. The reasons mainly include following aspects. First is the poor
transportation conditions, which are the main reason that lead to lower market integration.
In China, it usually will take long time to transport commodities from one province to
another because of the limitation of transportation capacity. This prevents the traders from
responding immediately to the price changes of one market. Secondly, government
intervention and policy are aso important factors that lead to lower short-run market
integration. For example, Governor Responsibility System of grain enhanced the local
governments' interventions to grain production, and the protectionism to local trade usually
sets the obstacles and prevents price changes. Thirdly, the short-run hog markets
integration of Henan-Jiangsu and Tianjin-Shanghai mainly lies in the closely geographical
location, good transportation and less government interventions to hog production and
market. Especially in Shanghai, Tianjin and Jiangsu, there are very important ports so their
transportation is much better than other provinces. Meanwhile there are big pork marketsin
Shanghai, which play very important rolesin east China



3.2 Granger-Causality Analysis on Domestic Markets

In price causality test of wheat, corn and hog, the lagged period is 5. The results are
presented in Table 4-1, 4-2 and 4-3. They show that:

Price information of wheat, corn and hog markets flows respectively from other
provinces to their main production areas --- Henan, Jilin and Sichuan provinces, so
these three provinces can be as the representative markets (reference markets) of the
three products.

The wheat prices in Shandong, Ningxia, Tianjin and Zhejiang lead other provinces.
The corn price changes mainly start in Beijing and Gansu. The hog price changes
across regions are irregular, but compared with other provinces, Hebei and
Shandong can be seen as the start points of price changes.

The causality test results also show that wheat price influences between two
markets are mainly in two directions, indicating that most pairs of wheat markets
are influenced by each other. However, in corn and hog markets the Cranger
causality of pricesisin one direction. This is especialy for hog markets, the price
influence pattern is irregular compared with corn and whest.



Table4-1 Patternsof wheat price causality among local markets

Henan Shandong Hebei Jiangsu Anhui  Sichuan Shaanxi Shanxi Gansu  Yunnan Guizhou Beijing Ningxia Tianjin  Zhejiang

Henan <= <= <= <= <= <= <= <= <= <= <=> <= <= <=
Shandong <=> <=> <=> <=> => => <=> <=> <= <=> <=> <=> <=>
Hebei <=> <=> <= <=> <=> <=> <=> <= <=> <=> <= <=>
Jiangsu <=> <= <= <= <=> <= <= <= <= <= <=
Anhui <= <=> <= <=> <=> <= <= <= <= <=
Sichuan <= <=> <=> <= <=> <= <= <= <=
Shaanxi <= <=> <= <= <= <=> <= <=>
Shanxi <=> <=> <= <= <=> <= <=>
Gansu <= <= <=> <=> <= <=>
Yunnan <=> <= <= <= <=
Guizhou <= <= <= <=>
Beijing <=> <= <=>
Ningxia <= <=>
Tianjin <=>
Zhegjiang

Note: "<=" refers to the direction from column provinces to row provinces, "=>" means from row provinces to column provinces, "<=>" means column and row provinces
cause each other. Thistable is based on the Appendix table 1.



Table 4-2 Patternsof corn price causality among local markets

Jlin HLJ Shandong Hebel Henan Sichuan IM Liaoning Yunnan Shanxi Shaanxi Guizhou Jiangsu Gansu Beijing

Jilin <= <= <= <= <= <=> <= <= <= <=> <= <= <= <=
HLJ <= <= <= <= <=> <=> <= <= <= <= <= <= <=
Shandong <= <= <= <= <= <= <= <= <= <= <= <=>
Hebel <= <= <=> <= <= <= <= <= <= <= <=
Henan <=> <= <= <= <= <=> <=> <= <=> <=>
Sichuan <= <= <= <= <=> <=> <=> <=> <=>
IM <= <= <= <= <= <= <= <=>
Liaoning <= <= <= <= <= <= <=>
Yunnan <=> <=> <= <= <= <=>
Shanxi <= <= <= <= <=>
Shaanxi <= <= <= <=
Guizhou <= <=> <=>
Jiangsu <= <=
Gansu <=
Beijing

Note: "<=" refers to the direction from column provinces to row provinces, "=>" means from row provinces to column provinces, "<=>" means column and row provinces
cause each other. HLJrefersto Heilongjiang, IM refersto Inner Mongolia. Thistable is based on the Appendix table 2.



Table4-3  Patterns of hog price causality among local markets

Sichuan Hunan Henan Hubei Hebel Shandong Guangxi Guangdong Jiangsu Jiangxi Anhui Yunnan HLJ Beijing Shanghai  Tianjin
Sichuan <= <= <= <= <= <= <= <= <= <= <= <= <= <= <=
Hunan <= <=> <= <= <=> <=>
Henan = = <= <= => => => =
Hubsei <= <=> <= <= - — —
Hebel <=> = = = <= <=> <=> = = = =
Shandong => =X => =X => = => => => =>
Guangxi <= <= <= <= <= <= <= <= <=
Guangdong = = => = = = =
Jiangsu <=> <=> => =>
Jiangxi <=> => => <=> = =
Anhui <= <= <= <= <=
Yunnan => <= = <=>
HLJ <= <= <=
Beijing <=> <=
Shanghai <=>
Tianjin

Note: "<=" refers to the direction from column provinces to row provinces, "=>" means from row provinces to column provinces, "<=>" means column and row provinces
cause each other, "="" refers to that pairs of markets in these two provinces are integrated in long run but not integrated in short sun. HLJ refers to Hellongjiang.
Thistable is based on the Appendix table 3.



3.3 Index of Market Connection (IMC) analysis on Domestic Markets

Based on the conclusions of above causality analysis, the following will take Henan, Jilin
and Sichuan as representatives of wheat, corn and hog markets respectively to calculate
IMC and measure the integration degree between reference markets and other markets.

When calculating IMC of wheat, corn and hog markets, this paper does not introduce the
transportation, policy, inflation, time trend variables into the model, that is, in formula (7)
there are not X. Thisis based on the following reasons. Firstly, it is very difficult to collect
the detailed transportation data between regional markets and central markets, meanwhile,
if cargo turnover, instead of transportation cost, is introduced into the model, the
coefficients are not significant. Secondly, policy factor is one of the important factors that
influence market integration. During the research, policies were ever divided into three
stages. 1987-92 (before market reform), 1993-95 (market reform), 1996-97 (Governor
Responsibility System) and 1998 (new agricultural policy) and were introduced into the
model, but the coefficients are also not significant. Finaly, The prices are deflated,
therefore, the inflation factors are not introduced into the model. Because of the
insignificance, time trend is aso not included into the model. The specified model of this
research is as following:

P=0+b)P  +b(P. - P.)+(b - b)P.+m o
The results are presented in Table 5. Generally speaking, IMCs of corn market are higher,
which shows that Jilin market (Jilin as reference market) is not connected and integrated
closely with other provinces. Meanwhile, the big differences among IMC values of corn
markets also show that corn markets are connected only among severa provinces such as
Jilin, Inner Mongolia and Heilongjiang. However, the IMC values of wheat markets and the
differences among them are small, this shows that there are closer and broader connection
between Henan and other wheat markets.



Table 5 Domestic | M Cs of wheat, corn and hog markets

IMCs of wheat markets ( Henan as reference market)

Region |Shandong| Beijing | Zhejiang | Shanxi |Guizhou| Gansu | Tianjin| Jiangsu | Sichuan| Shaanxi |Yunnan| Anhui | Ningxia| Hebel

IMCs 1.56 2.89 3.09 3.39 350 | 406 | 459 | 4.68 5.17 549 | 580 | 594 | 7.23 9.14
IMCs of corn markets ( Jilin as reference market)

Region IM HLJ | Gansu | Shanxi | Liaoning | Beijing |Shandong| Henan | Jiangsu | Hebei | Shaanxi | Yunnan | Guizhou| Sichuan

IMCs | 1.19 171 540 | 561 6.74 7.47 9.22 9.23 943 | 1115 | 1384 | 1438 | 20.06 | 22.98
IMCs of hog markets ( Sichuan as reference market)

Region | Guangxi | Shanghai | Beijing |Huna |Tianjin|Anhui| HLJ|Guangdong Hebei |Hubel |Jiangsu| Yunnan | Jiangxi [Hena | Shandong

n n
IMCs 1.60 1.63 222 | 242| 370 | 376 (419, 724 748 | 790 | 917 | 9.85 | 10.26 |11.38| 14.45

Note: IM refersto Inner Mongolia, HLJ refers to Heilongjiang Province



IMC of wheat market: The provinces, which have close relationship with Henan,
include Shandong, Beijing, Zhejiang, Shanxi, the prices of Yunnan, Anhui, Ningxia,
Hebel are not closely connected to wheat price of Henan. This is mainly because
that Shandong, Beijing and Shanxi all are important consumption regions of wheat
flour, the transportation between Henan and these provinces are not too bad. Henan
is far from Yunnan and Ningxia, Anhui is close to Henan, but the transportation
between Henan and these three provinces are not convenient, the trade of wheat and
wheat flour is small. Zhegjiang and Hebei are two provinces that should pay special
attentions. Hebei and Henan are neighbours and both are main producers of whest,
their price connection of wheat is the smallest. The main reason is that the trade
between them is very small, their wheat is mainly transported to Beijing, Tianjin
and other regions. The values of IMC of Zhgiang are relative small, possibly
because trade of whesat or flour between the two regionsis large. This needs further
research.

IMC of corn markets. The corn prices of Inner Mongolia, Heillongjiang, Gansu
and Shanxi are closely connected with the prices in Jilin, especially Inner Mongolia
and Heilongjiang, their IMC values are respectively 1.19 and 1.71, which are much
lower than those of other provinces. Such close price linkages between neighbour
provinces coincide with the common sense. Heilongjiang and Jilin both are the
largest corn producers. It was reported that in past severa years they cooperated in
corn production and trade, therefore, the price changes can be passed to each other
so fast that price linkages are relative close. In contrast, Shanxi, Yunnan, Guizhou
and Sichuan are far from Jilin so the price linkages are not close. The cases of
Hebei are different. Hebel is not far from Jilin and the transportation between them
is also convenient, but because these two provinces are both important corn
production regions and corn trade between them is small so that the market
connection is not close.

IMC of hog markets: There exists close relationship between Sichuan and other

markets, including Guangxi, Shanghai, Beijing and Hebei. Though trade of hog and
pork is less among Sichuan, Guangxi and Hunan, as main hog production aress, the
much attentions of these provinces on hog production and the short distances
among them make price relationship among them rather close. As motioned above,
Shanghai plays an important role in pork and hog trade in the east areas of China, it
has close relationship with Sichuan. The hog prices in Beijing and Tianjin are
connected to Sichuan markets by Shanghai. Henan and Shandong are main hog
production regions in north China, but because the hog mainly meet their local
demands, there have little hog trade between Henan/Shandong with other provinces,
so the markets are not linked closely.



4 Integration of Domestic and World Maor Agricultural Product Markets

In this section, we still use the 3-step methods to study the price linkages and market
integration of major agricultural products between domestic and world markets. The
sample includes rice, wheat, corn, soybean, peanut oil and hog. As for market types, we
select wholesale market because it is more suitable than rural free market or retail market.
Chinais so large and so the regiona differences are. Therefore, we choose two wholesale
markets for every sample products, which are located far from each other. Considering the
difference of economic and market development, we select one from northern part of

China, and the other from the south.

From the above Granger-Causality analysis, Henan and Jilin are respectively the centres of
wheat and corn markets. Therefore, we will choose Zhengzhou Grain Wholesale Market in
Henan province and Jilin Grain and Oil Wholesdle Markets as the representatives of
domestic wheat and corn wholesale markets. Henan and Jilin are also the main producers
of wheat and corn in China. Asfor rice, soybean, peanut oil and hog, we select respectively
Hunan Grain Wholesale Market, Heilongjiang Grain and Oil Wholesale Market, Shandong
Grain Wholesale Market and Sichuan Hog Markets as representatives. As mentioned
before, in order to reflect the regional differences we also select another wholesale market
for every sample products to compare between them. The domestic samples are as follows.



Domestic Sample Markets

South China North China
Rice Hunan Grain Wholesale Market Heilongjiang Grain and Oil Wholesale Market
Wheat Hubel Grain Wholesale Market Zhengzhou Grain Wholesale Market
Corn Hubel Grain Wholesale Market Heilongjiang Grain and Oil Wholesale Market
Soybean Fujian Grain Wholesale Market Heilongjiang Grain and Oil Wholesale Market
Peanut Oil  Zhengzhou Grain Wholesale Market Shandong Grain Wholesale Market
Hog Shanghai Hog Market Sichuan Hog Market

Note: In fact, Sichuan is located in West of China, Henan in centra China. Because in China there are still
not perfect hog wholesale markets we use the rural free markets instead.

In our 3-step research, we mainly use the price data. Domestic prices are mainly taken from
the Ministry of Agriculture, the Ministry of Internal Trade, Chinese Grain and Oil
Information Network and the field survey.

The world representative markets and price data are selected as follows. For wheat, corn,
soybeans and hog, we will use the Chicago Commodity Exchange prices. For rice,
Bangkok FOB prices will be applied. For peanut oil, the Rotterdam CIF price will be used.
These data is collected from Information of International Economy and Trade and other
related newspapers and yearbooks. All these are biweekly data from 1996 to 1999.

4.1 Integration between Domestic and World Markets

Table 6 is the results of price stationary test 1(1) by ADF method, this results show that all
price series passed the stationary test so we continue to do the integration analysis. The
results of integration test are presented in Table 7 and 8, which show that all pairs of
markets are integrated in long-run, but short-run integration is not found at all.



Table 6 Results of Price stationary test of China and world markets by products, | (1)

Prices Intercept only Intercept and Trend None
Wheat
Hubel Grain Wholesale Market -4.58 -4.58 -4.46
Zhengzhou Grain Wholesale Market -3.71 -3.68 -3.38
World market -5.27 -5.28 -5.05
Rice
Hubel Grain Wholesale Market -5.08 -5.13 -5.10
Zhengzhou Grain Wholesale Market -5.02 -5.10 -4.95
World market -5.24 -5.21 -4.89
Corn
Heilongjiang Grain and Oil Wholesale Market -5.14 -5.18 -4.84
Hubel Grain Wholesale Market -5.35 -4.35 -4.14
World market -3.67 -3.66 -3.58
Soybean
Heilongjiang Grain and Oil Wholesale Market -4.26 -4.65 -4.28
Fujian Grain Wholesale Market -5.64 -5.83 -5.49
World market -5.33 -5.38 -5.21
Peanut Oil
Zhengzhou Grain Wholesale Market -5.15 -5.48 -5.18
Shandong Grain Wholesale Market -4.25 -4.32 -4.27
World market -8.01 -7.97 -8.04
Hog
Shanghai Hog Market -4.03 -4.01 -4.09
Sichuan Hog Market -4.86 -5.03 -4.93
World market -3.56 -3.59 -3.59

Significant levels Critical Values
1% -3.5031 -4.0613 -2.5886
5% -2.8932 -3.4591 -1.9437
10% -2.5834 -3.1554 -1.6176

Note: This test is Dickey-Fuller t test, the null hypothesis is non-stationary, at the significances of 5% and
10%, the t-tatistics are all bigger (in absolute value) than the reported critical values so the hypothesis are
rejected, all prices series are stationary.



Table 7 Results of long-run integration between China and world markets (t test)

Commodities Markets t statistics
Wheat Hubel Grain Wholesale Market -- World Market -2.40
Zhengzhou Grain Wholesale Market -- World Market -2.50°
Rice Heilongjiang Grain and Oil Wholesale Market -- World Market -2.89
Hunan Grain Wholesale Market -- World Market -3.62
Corn Heilongjiang Grain and Oil Wholesale Market -- World Market -2.25
Hubei Grain Wholesale Market -- World Market -2.34
Soybean Heilongjiang Grain and Oil Wholesale Market -- World Market -3.64
Fujian Grain Wholesale Market -- World Market -4.31
Peanut Oil  Shandong Grain Wholesale Market -- World Market -2.18
Shandong Grain Wholesale Market -- World Market -3.59
Hog Shanghai Hog Rural Market -- World Market -3.91
Sichuan Hog Rural Market -- World Market -3.61

n
1. Thevaluesintable aret test statistics based onthe model De, =1 ¢_, + é 9.De.,+m.
k=2
2. During the test on coefficient | , lagged period is 3.
3. The MacKinnon critical values are -2.59, -1.94 and -1.62 respectively at the significance levels of 1%,
5% and 10%.

Table 8 Results of short-run integration between China and world markets (F test)

Commodities Markets F statistics
Wheat Hubei Grain Wholesale Market -- World Market 17
Zhengzhou Grain Wholesale Market -- World Market 13
Rice Heilongjiang Grain and Oil Wholesale Market -- World Market 29
Hunan Grain Wholesale Market -- World Market 49
Corn Heilongjiang Grain and Oil Wholesale Market -- World Market 18
Hubei Grain Wholesale Market -- World Market 17
Soybean Heilongjiang Grain and Oil Wholesale Market -- World Market 16
Fujian Grain Wholesale Market -- World Market 17
Peanut Oil  Shandong Grain Wholesale Market -- World Market 250
Shandong Grain Wholesale Market -- World Market 344
Hog Shanghai Hog Rural Market -- World Market 32
Sichuan Hog Rural Market -- World Market 30

Note: the critical value of hog market test is 2.22 and the critical value of other markets test is 2.78.



Long-run integration shows that there exist stable relationships between domestic and
world markets for every sample product. This reflects that China s market and trade reform
has made great progress. Especially after the mid of 1990s, China has improved greatly the
grain trade system, the traditional “import only wheat and export only rice” pattern was
changed. In terms of import, it was changed from only wheat to wheat, corn and rice etc.
As for export, the corn export increases greatly. The trade was changed to consider the
comparative advantages and economic efficiency. The relationship between domestic and
world markets was gradually decided by economic rules.

However, the short-run integration results show that domestic and world prices can not
respond “immediately” to each other. There are many reasons. The first is trade system.
Because of the importance of grain to China, a country with huge population, considering
the food security, the central government has controlled and monopolised the grain trade
for a long time. In grain trade decisions there are many non-economic factors, which
distorted the trade prices and lowered the market efficiency. Therefore, China and world
markets cannot respond immediately to each other. The second reason is that we select
wholesale markets as sample, but Chinas traded agricultural products have not been
through the wholesale market totally and directly. The third reason is the market
infrastructure and information systems. China’s wholesale markets were established at the
beginning of 1990s so market infrastructure and information systems are sill not
completed and cannot meet the demand of trader, which, of course, will influence the trade.

Further more, the transportation is al'so an important reason.

4.2 Granger-Causality between Domestic and World Markets

The results of Granger-causality test shows that domestic corn prices on wholesale markets
cause world prices, wheat prices on Zhengzhou Grain Wholesale Market in central China
lead world prices, but wheat prices on Hunan Grain Wholesale Market in south China are
caused by world market. As for rice, soybean peanut oil and hog, their domestic prices are
all Granger caused by world prices. The results are presented in Table 9.



Table9 Granger-Causality Test Results

Null Hypothesis Observations Fvalue Lags
Wheat
Hubei Grain Wholesale Market * > World Market 94 1.739 2
*World Market * > Hubei Grain Wholesale Market 94 3.706 2
*Zhengzhou Grain Wholesale Market 1 > World Market 94 2.786 2
World Market * > Zhengzhou Grain Wholesale Market 94 0.145 2
Rice
Hunan Grain Wholesale Market * > World Market 94 0.179 2
*World Market * > Hunan Grain Wholesale Market 94 7.119 2
Heilongjiang Grain and Oil Wholesale Market * > World Market 94 0.048 2
* World Market * > Heilongjiang Grain and Oil Wholesale Market 94 2.868 2
Corn
*Heilongjiang Grain and Oil Wholesale Market * > World Market 93 2.712 3
World Market * > Heilongjiang Grain and Oil Wholesale Market 93 1.098 3
*Hubei Grain Wholesale Market * > World Market 93 3.067 3
World Market * > Hubei Grain Wholesale Market 93 0.215 3
Soybean
Heilongjiang Grain and Oil Wholesale Market * > World Market 94 0.802 2
* World Market * > Heilongjiang Grain and Oil Wholesale Market 94 7.289 2
Fujian Grain Wholesale Market 1 > World Market 94 0.919 2
* World Market * > Fujian Grain Wholesale Market 94 5.324 2
Peanut oil
Shandong Grain Wholesale Market * > World Market 95 0.057 1
* World Market * > Shandong Grain Wholesale Market 95 2.010 1
Zhengzhou Grain Wholesale Market * > World Market 95 2.863 1
*World Market * > Zhengzhou Grain Wholesale Market 95 4.258 1
Hog
Sichuan Hog Rural Market 1 > World Market 58 1.255 2
* World Market * > Sichuan Hog Rural Market 58 4.151 2
Shanghai Hog Rural Market * > World Market 58 1.291 2
* World Market * > Shanghai Hog Rural Market 58 2.389 2

Note: "1 >" means "does not Granger cause". The hypothesiswith * are rejected.



The reasons of above results include two aspects. On the one hand, China's huge grain
trade and big yearly fluctuation catch many attentions of world traders, this makes world
markets follow Chinese changes. Since the 1990s after the grain trade system reform, grain
trade has presented great fluctuations each year. Corn trade is the most unstable one. In
1990 China exported 2.887 million tonnes of corn, in 1993 corn export reached 11.78
million tonnes, however, in 1995 and 1996, corn export dropped sharply to 113 and 159
thousand tonnes respectively. In 1998, it reached 4.69 million tonnes. Such big changes
shocked the world markets. The whole grain trade also fluctuates greatly in the 1990s. In
1993, China’s net grain export was 8.79 million tonnes, but it was changed to net import of
19 million tonnes in 1995. In 1997, China's net export of grain was 4.2 million tonnes.

However, the different conditions of Chinese grain trading partners make the market
connection of wheat, corn and rice different. China exports corn to only several countries.
In 1998 China exported 3.75 millions tonnes of corn, which was about 80 percent of its
total corn export that year, to only two countries, Malaysia and Korea. Likewise, the
imported wheat was also mainly from only severa countries. In 1998, China imported 1.48
million tonnes of wheat from three countries, Canada (64.5 percent), the United States
(21.4 percent) and Australia (13.6 percent). However, the case of rice is different. China
exports rice to many countries. Still taking year 1998 as an example, China exported rice to
about 47 countries, Philippines was the biggest buyer that year, but only accounting for
36.7 percent. Meanwhile the fluctuation of rice trade is very small compared with wheat
and corn.

On the other hand, China’'s trade of soybean, peanut oil and hog is only a little portion of
the world trade, so it does not affect the world markets. China basicaly keeps 2 million
tonnes of soybean deficit annually in recent years. The good soybean harvests of the United
States, Brazil and Argentina, the main soybean producers, in recent years pull down the
world soybean prices. The cheaper imported soybean also pull down the domestic prices so
that many Chinese farmers reduced soybean production. This makes China more and more
rely on soybean import (Chang Xiuliang, 2000). China s peanut oil trade is very small, only
several thousand tonnes or less. China's hog is mainly exported to Hong Kong and Macao.
However, the quantity of hog exported is small, only severa million heads were exported
each year. Therefore, China's small amount of hog trade cannot influence the world
markets.

4.3 The Connection between Domestic and World Markets (IMC)



As mentioned before, IMC is calculated based on the estimation of following model.’

P, =(@+b)P., +b,(R - Pu1) + (b, - b)Pes+b,X +m

IMC equalsto (1+ by)/( bs-by), the calculation and results are in Table 10.

Tablel0 Thelndex of Market Connection between China and World

Py P 1+by bs-by IMC

Wheat Hubel World 0.91605 (20.89) 0.05114 (1.87) 17.91
*World Zhengzhou 0.75389 (11.89) 0.13136 (3.25) 5.74

Rice Heilongjiang World 0.86203 (17.37) 0.12244 (2.87) 7.04
Hunan World 0.79968 (17.78)  0.16450 (3.52) 4.86

Corn *World Heilongjiang 0.80385 (13.69) 0.18848(3.16) 4.26
*World Hubei 0.77138 (12.29)  0.18805 (3.48) 4.10

Soybean  Heilongjiang World 0.86966 (21.04) 0.14356 (3.35) 6.06
Fujian World 0.81424 (15.21) 0.23965 (3.51) 3.40

Peanut Oil ~ Zhengzhou World 0.89508 (19.93)  0.12006 (2.51) 7.46
Shandong World 0.92589 (22.06) 0.09824 (2.00) 9.42

Hog Shanghai World 0.91760 (19.31)  0.06495 (1.70) 14.13
Sichuan World 0.89601 (21.24) 0.06487 (2.46) 13.81

Note: Hube refersto Hubei Grain Wholesale Market, so are the others. World means World Market
The row with * means price relationship from domestic to world markets.

The valuesin brackets are t statistics, at the 95% significance level, with 91degrees of freedom, t value

is1.66.

® When estimating here, X only referstotimetrend  but in the estimation of Hubei and world markets, X

was omitted  but we introduce the intercept.



The results show that corn market connection is the largest, but the connection of hog and
peanut oil market is small. The other products are in the middle. There are three IMC
values that are much larger than others. It is obvious that two large IMC values of hog
markets are mainly due to the data because we use rural free market prices instead of
wholesale market prices. As for the large IMC value of wheat between Hubel and world
markets, it is because only alittle wheat is traded.

Considering the regional differences, corn markets, no matter in north or south, are al
connected to the world market closely and have influence on the world market greatly. The
influence coefficients (bs-b;) of north and south markets are all 0.188. Wheat market in
central China (Zhengzhou, Henan Province) has close relationship with world markets, its
influence coefficient is 0.131. Rice markets in south China are closely related to world
market, its IMC is 4.86, but IMC between northern part and world market is obviousy
bigger. The reason is that whest is the main grain crop in north China but rice is mainly
produced in southern areas. As for soybean, peanut oil and hog, except for the soybean
connection index between northern market and world market, they are al very small.
Soybean IMC between northern area and world markets is aso the smallest in al products
so the connection is aso the closest. The reason is that world market mainly affects the
consumption areas of China because China's soybean supply cannot meet its demand for a
long time. China’s main soybean producers are in northeast area so they cannot be affected
greatly like the south area.

In al, China's rice and soybean markets, especialy in southern areas, should be paid
special attentions since they are connected to world markets and the price causdlity is from
world market to southern markets. In the long-run, government should focus on southern
rice and soybean markets to supervise and adjust so as to keep the markets go smoothly. As
for wheat, it seems not urgent as rice and soybean markets. Its markets are not connected as
closely as rice and soybean in south. Meanwhile, it is Zhengzhou wheat market that affects
world market. Though Hubei wholesale market is affected by world, the connection is not
close so the influence from world market would not be large.

5 Conclusions and Policy Implications

Domestically, wheat and corn markets are respectively integrated in long-run, but short-run

integration does not exist. This shows that wheat and corn markets are not active so the



efficiency is low. However, on hog markets, there are two pairs of markets which are
integrated in short-run, but severa pairs are not integrated in long-run. This means that
governments should improve their plans of hog market development so as to make hog
markets stable, meanwhile continue to make more and more active.

Generally speaking, China's domestic market connection is not close, the values of IMC
lower than 2 are only 5, which are Henan-Shandong ( wheat IMC, 1.56), Jilin-Inner
Mongolia (corn IMC,1.19), Jilin-Heilongjiang (corn IMC, 1.71), Sichuan-Guangxi (Hog
IMC, 1.60) and Sichuan-Shanghai (hog IMC, 1.63). If it is seen as close connection when
IMC lower than 2, the above finding means that China's agricultural marketisation still has
along way to go.

In terms of domestic and world market integration, there exists long-run integration of all
sample markets, but no one pair of markets presents short-run integration. Therefore,
China's markets cannot coordinate with the world markets, they cannot respond to each
other effectively and efficiently.

However, in terms of the influences of world markets on China, southern markets should
be the focus to be considered. In terms of product types, rice and soybean markets in
southern areas should be put in the important position.

In al, the following suggestions are provided. (1) Under the background of stimulating
aggregate demand, governments should also emphasise the construction of market
infrastructure, information system, and construction of transportation. (2) From the point of
stabilising markets, government should put efforts of market regulation on the start regions
of price fluctuation. For wheat, they are Shandong, Ningxia, Tianjin and Zhejiang. For
corn, Beijing and Gansu are the start province, Hebei and Shandong are the start regions of
hog. Meanwhile, the rice and soybean markets in southern China should also be the focus.
(3) Government should change trade strategy from “production decides trade” to “trade
decides production”. Production should be based on trade, not the opposite. This can put
China's comparative advantages into play. (4) The current trade system reform should be
improved greatly, government should gradually break trade monopoly and implement the
active trade policies to reduce trade tariffs to minimal level and to increase import quota.
Of course, these should be based on the comparative advantages and structural adjustments.
(5) Finally, governments should make the quality standards of agricultural products. How
farmers can produce the high quality products if they even do not know the quality
standards? This will influence Chinese domestic and international trade greatly so as to



prevent the market integration.
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Appendix Tablel Resultsof Granger-Causality test for wheat prices, F-statistics

Henan Shandong Hebei Jiangsu Anhui  Sichuan Shaanxi Shanxi Gansu  Yunnan Guizhou Beijing Ningxia Tianjin  Zhejiang

Henan 7.08 6.70 5.87 4.76 6.42 5.09 6.60 5.69 5.96 8.52 1151 6.23 6.42 5.52
Shandong  1.03 5.58 2.66 2.52 541 2.05 2.05 3.02 5.67 3.38 5.85 3.53 6.32 431
Hebei 151 221 4.16 215 2.69 3.63 2.62 2.62 3.26 2.28 3.63 4.16 242 3.26
Jiangsu 0.51 3.30 3.87 525 5.79 3.76 10.53 6.07 5.79 512 6.07 5.79 8.04 4.36
Anhui 0.42 543 4.66 3.14 6.11 6.25 13.22 8.73 7.91 6.11 7.59 8.90 1151 6.69
Sichuan 0.91 3.52 1.99 117 1.08 2.58 4.65 2.68 3.19 5.52 6.86 3.96 5.52 4.54
Shaanxi 0.42 4.70 6.03 1.90 331 1.49 1435 13.95 8.32 7.51 13.37 13.37 13.18 9.62
Shanxi 1.88 3.22 4.67 194 1.23 4.22 1.46 8.57 10.66 10.66 9.75 12.68 10.31 9.42
Gansu 1.05 5.18 9.82 2.65 2.83 2.38 5.18 4.63 10.14 7.37 17.27 1454 1219 9.36
Yunnan 0.71 4.85 4.39 2.03 3.51 212 0.96 3.94 1.66 7.60 11.038 9.63 1591 9.63
Guizhou 213 0.72 0.80 1.85 0.31 2.32 0.23 1.22 0.80 261 12.25 9.35 9.52 12.05
Beijing 3.69 245 3.06 0.78 0.71 1.69 1.67 0.61 2.30 1.30 1.06 4.86 591 5.61
Ningxia 0.60 3.06 4.58 0.42 1.42 114 3.06 4.96 3.62 0.78 0.96 201 9.35 8.16
Tianjin 0.66 3.76 1.67 0.42 0.85 1.00 0.70 0.51 125 1.20 141 1.78 172 3.51
Zhegjiang 0.64 3.87 6.02 211 154 2.05 2.90 3.34 2.90 171 271 321 277 4.01

Note: N=132, V1=6, V2=121, at the 5% significance level, critical valueis2.17.



Appendix Table2 Resultsof Granger-Causality test for corn prices, F-statistics

Jlin HLJ Shandong Hebei Henan Sichuan IM  Liaoning Yunnan Shanxi Shaanxi Guizhou Jiangsu Gansu Beijing
Jilin 1082 10.14 1163 12.10 1172 13.08  9.56 14.55 12.68 13.38 12.39 1172 1268 10.14
HLJ 148 33.79 36.88 2955 3206 3764 34.36 39.77 2711 29.55 28.99 3113 2844 3494
Shandong 0.28 0.65 1022  9.23 10.02 6.29 7.77 9.04 8.85 8.30 8.30 9.62 9.62 11.96
Hebei 091 119 0.91 5.16 776  4.03 5.97 10.95 3.68 5.76 4.21 7.06 5.97 6.61
Henan 169 0.38 1.05 0.32 27.04 853 8.78 8.91 7.20 8.91 14.12 8.03 9.58 8.66
Sichuan  0.95 0.57 0.65 0.50 3.24 4.53 4.32 3.05 3.33 4.42 4.42 5.17 3.43 5.06
IM 449 530 0.78 4.38 132 0.78 25.42 51.21 32.00 28.49 28.27 3328 3276  36.05
Liaoning 0.87 2.28 0.71 2.00 112 0.39 0.87 21.74 17.61 18.15 16.58 2207 1957 2275
Yunnan 095 1.98 0.46 1.63 1.63 0.62 0.62 0.46 5.57 5.33 3.75 5.09 3.96 6.07
Shanxi 098 0.73 142 1.79 1.97 160 0.65 0.90 5.34 13.40 11.75 1297 1319 1452
Shaanxi 257 0.69 1.99 1.28 2.57 2.83 1.13 151 2.23 1.36 15.54 1452 1265 13.00
Guizhou 150 0.24 132 0.56 3.45 5.41 0.48 0.48 1.96 177 0.64 4.33 1.15 3.89
Jiangsu 032 0.77 0.77 1.60 0.65 2.63 0.77 1.23 1.97 0.11 0.21 0.32 4.52 5.34
Gansu 191 o0.24 0.99 0.20 2.92 4.27 1.10 1.44 1.06 159 1.25 3.60 0.34 18.31
Beijing 104 174 2.30 121 211 2.49 3.08 4.03 4.83 3.50 121 5.19 1.74 211

Note: N=132, V1=6, V2=121, at the 5% significance level, critical valueis 2.17.



Appendix Table3 Results of Granger-Causality test for hog prices, F-statistics

Sichuan Hunan Henan Hubei Hebe Shandong Guangxi Guangdong Jiangsu Jiangxi Anhui  Yunnan HLJ Beijing Shanghai Tianjin

Sichuan 466 617 661 594 5.97 5.69 11.15 760 594 732 528 672 503 4.97 7.28
Hunan 1.34 657 864 752 8.25 5.28 20.24 8.00 734 613 647 398 6.67 3.04 6.55
Henan 0.60 0.90 1.89 295 6.56 0.90 1.94 272 575 126 203 170 112 1.61 2.75
Hubei 0.41 143 102 2.30 3.00 2.72 2.61 310 244 429 242 214 114 1.44 1.85
Hebei 0.42 151 084 0.36 2.49 1.41 1.71 213 325 293 308 213 0.26 2.07 1.71
Shandong 0.86 318 137 024 072 1.05 0.89 212 220 144 160 107 057 0.77 1.48
Guangxi 2.30 2.01 078 6.81 157 2.39 22.10 7.64 6.24 649 492 557 422 4,55 5.66
Guangdong (32 178 041 068 066 0.75 1.33 161 120 142 113 147 0.69 1.93 0.83
Jangsu 1.20 087 207 110 238 414 0.87 0.89 403 149 165 273 149 1.01 1.57
Jiangxi 0.89 274 143 043 135 2.20 1.28 0.78 2.47 243 177 103 292 0.60 0.41
Anhui 1.84 154 476 7.92 6.40 6.46 2.29 5.00 534 681 509 473 372 5.63 4.79
Yunnan 1.60 050 025 074 225 1.97 0.51 0.77 0.59 233 054 159 203 1.04 2.43
HLJ 0.44 059 393 178 6.44 5.97 0.44 0.81 539 562 192 318 3.42 3.10 5.30
Beijing 0.43 262 153 1.04 374 4.84 0.75 1.66 219 691 170 215 0.86 4.42 3.77
Shanghai 027 023 261 097 536 590 0.69 0.86 282 576 084 342 148 298 2.39
Tianjin 0.41 155 245 044 388 5.08 0.65 0.09 102 322 064 291 090 084 257

Note: N=49, V1=6, V2=38, at the 5% significance level, critical valueis 2.34.



