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Abstract According to the data of the total trade of agricultural products between China and the United States from 2009 to 2018 and the gen-
eral description of agriculture in China, this paper adopts the method of econometric model to make a detailed analysis of the agricultural trade

between China and the United States by using cointegration analysis, Granger causality test and error correction model in order to explore the

impact of agricultural trade between China and the United States on China’s agricultural development. The results of empirical analysis show

that there is a balanced relationship between the trade of agricultural products between China and the United States and the development of agri-

culture in China. The total trade of agricultural products between China and the United States affects the development of China’s agriculture. In

addition, in the short term, if the short-term fluctuation deviates from the long-term equilibrium, then the error correction term will reverse it

with strength of 0.378, so that the non-equilibrium state will gradually return to the equilibrium state.

Key words Trade of agricultural products between China and the United States, Econometric model, Co-integration analysis, Error correction

model

1 Introduction

China is a large agricultural country, and the agricultural economy
plays a role that can not be ignored in the development of China’s
national economy. The United States is a major importer and ex-
porter of agricultural products in the world. In 2018, the total im-
port and export volume of agricultural products in the United States
was $ 144.5 billion, an increase of about $ 500 million over the
2017 fiscal year, making it the world’s largest exporter of agricul-
tural products. For a long time, the United States has played an
important role in China’s agricultural trade. Undoubtedly, China
is also an important market for the U. S. agricultural exports. Ag-
ricultural trade between the two countries rose from $17.1 billion
in 2009 to $43 billion by the end of 2018, according to figures
released by the U.S. Department of Agriculture (US-DA). At the
same time, thanks to the active efforts of Chinese government and
the agricultural departments, the gross domestic agricultural prod-
ucts China country have also been increasing, from $524.3 bil-
lion in 2009 to $1.340 1 trillion at the end of 2018.

2 Data sources
This paper selects two kinds of time series data: the total trade of
agricultural products between China and the United States and the
total agricultural output value of China from 2009 to 2018. The da-
ta are mainly from " USDA" and China Statistical Yearbook from
2009 to 2018. These data have been tested in an all-round way
and have high authenticity and reliability, which can provide a
solid basis for the empirical analysis of this paper.

According to the data in Fig. 1, the total output value of
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China’s agriculture grew steadily from $524.3 billion in 2009 to
$1.340 1 trillion in 2018. At the same time, trade in agricultural
products between China and the United States fluctuated, peaking
at $30.7 billion between 2009 and 2012. This was followed by a
small decline, but a rapid return to growth. At the end of 2018,
the trade volume of agricultural products between China and the
United States was $ 43 billion, an increase of 4.37% over 2017.
It can be seen that the changing trend of the trade volume of agri-
cultural products between China and the United States and the to-
tal agricultural output value of China is basically the same, but
there are also some differences. Coupled with the volatility of the
international trade environment of agricultural products, this paper

puts forward the following hypotheses :
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Fig.1 Trade volume of agricultural products between China and
the United States and the total output value of agricultural
products in China from 2009 to 2018

H, : There is a positive equilibrium relationship between the
trade volume of agricultural products between China and the Unit-
ed States and the total agricultural output value of China, and with
the increase of the trade volume of agricultural products between
China and the United States, the total agricultural output value of

China also increases.
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H, : There is no positive equilibrium relationship between the
trade volume of agricultural products between China and the Unit-
ed States and China’s total agricultural output value, and there is

no inevitable relationship between the two.

3 Empirical analysis

According to the basic principle of econometric model, this paper uses
Eview 6.0 software to analyze in detail the equilibrium relationship be-
tween Sino-US agricultural trade and China’s agricultural economy,
and tests the causality to determine whether there is a causal relation-
ship in this equilibrium. On this basis, this paper constructs an error
correction model to analyze in detail the relationship between Sino-US

Table 1 Unit root test of time series

agricultural trade and China’s agricultural economy.
3.1 Unit root test

regression phenomenon in the process of research, in order to im-

Considering that there may be pseudo-

prove the accuracy of empirical analysis, this paper first uses time
series to test the balance between the total trade of agricultural
products between China and the United States and the total agri-
cultural output value of China, and takes the natural logarithm for
these two variables. Then the unit root test of two logarithmic se-
quences and the logarithm after the first order differential treat-
ment is carried out by using Eview 6. O software. The results of the
test are shown in Table 1.

Total trade in agricultural .
. Total agricultural
Test sequence products between China

tput value of Chi
and the United States outpul value of Lhma

First-order differential of the total trade First-order differential of
amount of agricultural products between

China and the United States

total agricultural

output value in China

Variable symbol InTrade InValue
ADF test statistic -0.829 1.557
P value 0.778 0.927

Test results Non-stationary Non-stationary

ATrade AValue
-3.891 -3.928
0.012 0.011
Stationary Stationary

From the test results, the ADF test P value of time series
"InTrade" and "InValue" is more than 10% , indicating that the
total trade of agricultural products between China and the United
States and the total agricultural output value of China are non-sta-
tionary time series. At the same time, the ADF test P values of
the total trade of agricultural products between China and the
United States and China’s agricultural output value after the first
order differential treatment are all less than 0. 1, indicating that
the sequence after the first-order differential treatment is in a sta-
tionary state. In other words, the sequences InTrade and InValue
are integrated of order 1, denoted as I (1), and each variable is
I (1), which satisfies the basic conditions of cointegration
analysis. Further cointegration tests can be performed based on
these data (Fig.2).
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Fig.2 First-order differential sequence diagram of In7rade

3.2 Cointegration test analysis
the optimal lag order of the unconstrained VAR model is deter-

Before the cointegration test,

mined, and the calculated results are shown in Table 2. The re-
sults in the table above show that at the 0.05% level, LR (likeli-
hood ratio) , FPE (final prediction error) , AIC ( Akaike informa-
tion criterion ), SC ( Schwarz information criterion) and HQ

(Hannan-Quinn information criterion ) all select two periods of
lag. It is shown that the optimal lag order of the unconstrained
VSR model is 2. Based on this, the cointegration analysis of the
long-term relationship between variables can be carried out on the
basis of the optimal lag order.

The principle of cointegration test analysis is: if the time se-

ries Y]l’ Yzm”', Y

nt

are integrated of order d, namely T (d), then
there is a vector @ = (a,, a,, -+, a,) that makes aY’, ~
I(d-b), where Y, =(Y,,, Y, -+, Y,), and d=b=0. After
meeting such conditions, it can be considered that Y,,, Y, , -,
Y, are cointegrated of order (d, b), denoted as " Y, ~ CI
(d, b)", and a represents the cointegration vector. In general,
there are two methods of cointegration test analysis, namely EG
test method and JJ multivariable maximum likelihood method.
Considering the characteristics of the collected data, this paper
uses EG test to explore whether there is a cointegration relation-
ship between the total trade volume of agricultural products be-
tween China and the United States and the total agricultural output
value of China.

First of all, the total trade of agricultural products between
China and the United States and the total agricultural output value
of China are regarded as two time series. In order to test the coin-
tegration relationship between the two time series, the cointegra-
tion regression equation is as follows:

InValue = —6.188 +0.552InTrade (model 1).

The calculated F value is 176.289 and R’ is 0.911. Then,
the residual sequence is tested by unit root test. The test results
show that the ¢-statistic is —2.389 1, and the corresponding prob-
ability value is 0.019 2, which is less than 0.5% confidence lev-
el. This shows that the hypothesis that the residual sequence has a
unit root has not passed the test successfully, and it can be consid-
ered that the residual sequence is balanced. In other words, there
is a long-term equilibrium relationship between the sequences
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InTrade and InValue studied in this paper. So far, the basic condi-
tions of Granger causality test have been met, and the causality
test can be carried out between the trade volume of agricultural
products between China and the United States and the total output
value of agricultural products in China.

Table 2 VAR model lag standard

Lag 0 1 2

LogL -33.281 18 217.289 300 266.349 093

LR NA 426.273 911 93.273 891
FPE 0.000 281 1.02¢77 2.00°7%"
AlC 1.572 891 -7.289 380 -9.271 872"
SC 1.638 912 -7.117 283 -8.381 938"
HQ 1.527 844 -7.381 938 -8.928 310"
Note: * in the above table represents the optimal lag order selected under each

standard.

3.3 Granger causality test
is found that there is a long-term and stable equilibrium relation-

Through the cointegration test, it

ship between the total trade of agricultural products between China
and the United States and the total agricultural output value of
China, but it is necessary to further explore whether this relation-

ship can constitute a causal relationship. Therefore, after the
cointegration test, this paper uses the Granger causality test to test
whether there is a causal relationship between the two variables.
The test results are shown in Table 3.

From the test results of the above table, we can see that the
causal relationship between the total volume of agricultural trade
between China and the United States and China’s total agricultural
output value is not stable. At a confidence level of 10% , the total
volume of agricultural trade between China and the United States
Granger-causes China’s total agricultural output value. But at the
same time, the total agricultural output value of China does not
Granger-cause the agricultural trade between China and the United
States. Thus it can be seen that with the growth of the trade vol-
ume of agricultural products between China and the United States,
China’s total agricultural output value will also increase to a cer-
tain extent, but the growth of China’s total agricultural output val-
ue will not have a significant impact on the total trade of agricul-
tural products between China and the United States. In other
words, there is a single causal relationship between the two varia-
bles studied in this paper.

Table 3 Granger causality test of the total agricultural output value of China and the agricultural trade between China and the United States

Lag length Granger hypothesis F value P value Test results

1 The agricultural trade between China and the United States does not Granger-cause the 9.425 0.008 Not passed
total agricultural output value of China
The total agricultural output value of China does not Granger-cause the agricultural trade 0.462 0.524 Passed
between China and the United States

2 The agricultural trade between China and the United States does not Granger-cause the 7.810 0.009 Not passed
total agricultural output value of China
The total agricultural output value of China does not Granger-cause the agricultural trade 2.273 0.155 Passed
between China and the United States

3 The agricultural trade between China and the United States does not Granger-cause the 3.982 0.046 Not passed
total agricultural output value of China
The total agricultural output value of China does not Granger-cause the agricultural trade 0.637 0. 600 Passed

between China and the United States

3.4 Construction of error correction model Based on eco-
nomic knowledge, traditional economic models can often describe
the long-term equilibrium relationship between variables. For ex-
ample, the cointegration regression model describes a long-term
equilibrium relationship between sequences InTrade and InValue.
However, in practice, the relevant economic data are gradually
formed in the process of " disequilibrium". Therefore, in the
process of building the model, it is necessary to use the dynamic
non-equilibrium process of data to approach the long-term equilib-
rium rules of economic theory, so as to improve the scientificity
and accuracy of the model. In the empirical analysis of this paper,
in order to comprehensively investigate the dynamic relationship
between the total trade of agricultural products between China and
the United States and the total agricultural output value of China,
it is necessary to construct an error correction model and further
consider the relationship between the two. In this error correction
model, the error correction term represents the residual sequence.

The expression of the error correction model is as follows;

AlnValue =0.077 +0. 116AlnTrade —0. 378 (model 2).

With a confidence level of 10% , we can enter the final re-
sults of the error correction model, as shown in Table 4 below. In
the significance test results of the model as a whole, the P value is
less than 0. 1, indicating that the overall difference of the model is
significant. The estimated value of the coefficient of InValue is also
less than 0. 1, which is at a significant level, indicating that the
trade volume of agricultural products between China and the United
States has short-term elasticity to the change in total agricultural
output value of China. In other words, if the trade volume of agri-
cultural products between China and the United States increases by
one unit, China’s total agricultural output value will increase by
0. 116 units in a relatively short period of time, significantly less
than the elasticity of long-term impact (0.552). The estimated co-
efficient of the error correction term ecm, _, is significant at the con-
fidence level of 10% , which directly reflects the adjustment of the
total trade volume of agricultural products between China and the
United States deviating from the long-term equilibrium. When the
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absolute value of the estimated value becomes larger, it shows that
the speed of restoring the unbalanced state to the equilibrium state
is also accelerating. It is worth noting that in the above error cor-
rection model, the coefficient of error correction term is —0.378.
This value indicates that when there is a short-term fluctuation and
it deviates from the long-term equilibrium, the error correction
term is corrected in reverse with the strength of 0. 378, and the
non-equilibrium state is restored to the equilibrium state.

At this point, assuming that H, is completely valid and H, is
not true, there is a positive equilibrium relationship between the
trade volume of agricultural products between China and the United
States and the total agricultural output value of China.

Table 4 Error correction model

Standard

Estimation

Variable . T P
coefficient error

Cc 0.077 0.024 3.578 0.002

ATrade 0.116 0. 066 1.928 0.089

ecm, _; -0.378 0.122 -3.029 0.008

F=5.280 Prob. >F=0.017 R?=0.411

4 Conclusions and recommendations
4.1 Conclusions First, there is a long-term equilibrium rela-
tionship between the total volume of agricultural trade between
China and the United States and China’s total agricultural output
value. The long-term elasticity of China’s total agricultural output
value to the total volume of agricultural trade between China and
the United States is 0.552. And whenever the trade volume of ag-
ricultural products between China and the United States increases
by one unit, China’s total agricultural output value will increase by
0.552 units. Second, from a short-term point of view, the short-
term elasticity of China’s total agricultural output value to the total
volume of agricultural trade between China and the United States is
0.552. And whenever the trade volume of agricultural products be-
tween China and the United States increases by one unit, the total
output value of China’s agricultural products will increase by 0. 116
units. In addition, when there is a short-term fluctuation and it de-
viates from the long-term equilibrium, the error correction term is
corrected in reverse with the strength of 0. 378, and the non-equi-
librium state is restored to the equilibrium state. Third, the trade
volume of agricultural products between China and the United
States has an important impact on China’s agricultural output val-
ue, and there is a Granger causality relationship between them.
Increasing the trade volume of agricultural products between China
and the United States can also help to inject some energy into the
growth of China’s total agricultural output value and speed up the
development of China’s agriculture.

4.2 Recommendations First of all, we should actively deal
with the Sino-US trade war, reduce the negative impact of the
trade war on Sino-US agricultural trade, pay close attention to

Sino-US agricultural trade, and find out a scientific and fair agri-
cultural product market economy system as soon as possible. In the
face of the ever-changing pattern of trade war, China should, while
strengthening its diplomatic position, fully convey the mutually
beneficial value of agricultural trade between China and the United
States, and guide the public of China and the United States to at-
tach great importance to the issue of agricultural trade. We will
strengthen communication and cooperation and innovate the trade
pattern of agricultural products. Second, it is necessary to give full
play to the comparative advantages of agriculture between China
and the United States. Due to the differences in development envi-
ronment , development background and development level , agricul-
ture in China and the United States is complementary and competi-
tive to a certain extent. Therefore, under the background of deepe-
ning economic globalization, China and the United States should
also actively export agricultural products with comparative advanta-
ges and import products with comparative disadvantages. For com-
petitive agricultural products, it is necessary to innovate in an all-
round way, introduce the latest agricultural production technology
and equipment, and improve the comprehensive quality of agricul-
tural products. Finally, in the face of the complex trade environ-
ment, China should also actively improve the technical standard
system of agricultural products, do a good job in the "formulation
and revision" of the standards, and actively participate in the eval-
uation and formulation of international standards, so as to keep up
with the trend of international agricultural development. At the
same time, we should also actively absorb social forces to partici-
pate in standardization activities. China should learn from the expe-
rience of developed countries and guide industry associations and
professional bodies to participate in standardization activities so as to
make the formulation of the international standard system more open
and transparent. Of course, we should also actively seek and absorb
the advices of various associations and enterprises, and constantly
optimize the international standard system in practice. In this way,
the industry environment of agricultural trade between China and the
United States will be more perfect, which will help to promote the
steady development of agricultural trade between the two countries,

and then promote the progress of China’s agricultural economy.
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