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Abstract—The accidents in these years sound the alarm and 
remind us to pay attention to the risk around us and the 
management to it. This paper studies on the risk in 
agricultural products and mainly analyses the key risk: 
Price risk. This paper first definite the concept of the risk 
and introduces the main risk in agricultural products, 
through using the methods of regression and contributing 
rate of price changes and output changes to the income 
changes of farmer compares the price risk and output risk 
and finds that the price risk is the key risk in agricultural 
products. After this, the paper mainly analyses the 
characteristics of the price risk, concluding the internal 
mechanism of the price of the agricultural products cobweb 
model, random walk test on the price changes which 
indicates that the price of agricultural products is random 
and have no trend. At last this paper makes the point that 
we should continue to improve the Futures Market and use 
price protection policy, strengthen the construction of 
information infrastructures and information services, 
develop the agricultural insurance to management the price 
risk and to reduce the possibility of the income of farmer. 
This paper provides the basic theoretical for drawing up 
the macroeconomic policy and hopes to contribute strength 
to the construction of new rural. 
 
Index Terms—Price risk; Cobweb model; Random walk 
test; Futures market; Insurance. 
 

I.  INTRODUCTION 

Agriculture is the basic industry in our country, the 
problem in agriculture is intimated with the development 
of whole country in macro and the problem of the 
healthy and education of farmer that are deduced from 
the uncertainty of the income in microcosmic. The 
income of the farmer in our country is largely depended 
on agriculture and the micro changes in income may not 
warrantee the healthy and the tuition fee of the farmer 
and their children . 

  These years the perfecting of the system of 
agricultural market economy contributes to the rapid 
development of the economy of agriculture as well as the 
prick up of the risk in agricultural products. For example, 
in 90’s the growth rate of the income of the farmer 
deduced to 2% from 10% as well as the growth in 
production; the increase of the price in agricultural 
products impacted on the change of the price of the 
commodity which could reach to 70% in 1994 and it was 
the main factor to lead to the inflation. So we should pay 
more attention to the studies on the risk of the 

agricultural products and this paper will research on the 
main and the key risk: price risk. 

II.  RISK AND RISK IN AGRICULTURAL PRODUCTS 

A.  Summarize of the risk 
Nowadays we are more and more frequent to use the 

word——“risk” in our daily life. But the definite of the 
“risk” hasn’t been unified. Some scholars differentiated 
the risk and the uncertainty from the angle of the 
acquisition of the probability of the events while some 
scholars do think that it was dull. For example, 
F.H.Kinght ( 1921 ) an American economist first gave 
the difference between the “ risk ”  and the 
“uncertainty” in his famous book 《risk、uncertainty 
and time》and he thought that the event had risk if the 
probability of the event could be acquired and otherwise 
the event has the uncertainty. But Hirsbleifer and some 
scholars in California thought this differentiating was 
dull.  

Also some scholars emphasized the aspect of the loss 
in the event and some scholars not only emphasized the 
aspect of the loss but also the aspect of the gain (Li su, 
2001). 

B.  The risk of the production and management in 
agricultural products 

It is vital to classify the risk of the production and 
management in agricultural products. Generally it can be 
classified into six categories, which conclude output risk, 
price risk, break risk, technique risk, system risk and 
global risk. 

Output risk is the uncertainty of the output of the 
agricultural products from the nature disaster; price risk 
is the uncertainty of the price which is caused from the 
market; break risk is mainly caused by the break of some 
events such as the SARS, tsunami and so on; technique 
risk is the uncertainty of the income of the farmer which 
is caused by the absence of the technique in agricultural 
production for one aspect and caused by the exterior 
character of the technique in production for another 
aspect; system risk mainly contain the risk of the credit 
of the capital and the risk from the change of the 
agricultural policy; global risk is the risk caused by the 
change of the environment of the global economy and 
polity after we has entered into the WTO. 
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Among these six risks the output risk and the price 
risk are the main risks in agricultural products. With the 
perfecting of the market economy, the agriculture 
production is more and more influenced by it, and the 
price risk has greater influence on the agricultural 
products than the output risk. 

Ⅲ.  COMPARATIVELY ANALYSIS OF THE PRICE RISK IN 
AGRICULTURAL PRODUCTS 

A.  The compare of the MSE between price risk and 
output risk 

We first look at the changes of the output index and 
price index of the wheat in our country from 1990 to 
2004 in graph 1. 

From the graph we can find the fluctuation of the 
price is greater than the output. For measuring the 
precision of the extent of the output risk and price risk 
we calculate the   MSE of them as follow:  
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iX  stands for the number in the list, N stands for the 

quantity of the list and )(XE  stands for the average of 
the list. The arithmetic meaning of the MSE  is the 
average of the departure of every number to the )(XE  . 
The MSE   here is indicating the extent of the 
fluctuation of the output index and the price index. The 
higher MSE  is, the higher risk it has. 

   After calculation we get that the )(XE of the 
output index is 100.3458 and the price index is 113.9333, 
the   of the output index is 7.1971 and the  MSE  of the 
price index is 20.3429. The fluctuation of the price is 
2.83 times than the output, which indicates that the 
stability of the output and the high fluctuations of the 
price index that reflecting the high price risk.   

B.  The regression of the price and the output to the pure 
income of the farmer 

From the China state yearbook we get the output 
index of the farm produce and the pure income of the 
farmer and from the related information we get the price 
index  of the farm produce. Then we look at the 
regression of the price index and output index of the 
farm produce to the pure income of the farmer. 

PQY 5544.20127.03956.363 ++−=           (2) 

（1.4561） （3.1181） （1.8965） 
 

From the model above we find that the price index has 
great impact on the income and the impact from output 
index is minor. Every increase in price will bring 2.5544 
unites increasing in income and every increase in output.  

 

C.  The regression of the price and the output to the pure 
income of the farmer 

For obtaining the contributing rate of the price 
changes and output changes to the changes of the pure 
income we should get the income price elasticity and the 
income output elasticity first. So we should get the rate 
of the changes of the pure income, price and the output 
and make regression of them to get the price and output 
elasticity: 
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  Y stands for the pure income of the farmer； P   

stands for price of the agricultural products；Q  stands 
for the output of the agricultural products；Δ    stands 
for the increment. 

We usually use Pe  and Qe  to stand for the income 
price elasticity and the income output elasticity. From the 
definition of the elasticity we know that the coefficient of 
the model is just the elasticity we need.                       
Using the EViews we get the model as follow: 
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So the income price elasticity is 0.799 and the income 

output elasticity is 0.698 which indicate that every 1% 
change in price will bring 0.799% changes in pure 
income of farmer and every 1% change in output will 
bring 0.698% changes in pure income. Using the 
elasticity we get the contributing rate of price changes 
and output changes to the income changes as graph 2 
notifying. 

From the above we find that for many years the 
contributing rate of the changes of the price to the 
changes of the income is greater than the contributing 
rate of the output which indicating that the changes of 
the income of the farmer are generally caused by the 
changes of the price. 

After analyzing the price risk and the output risk 
through using regression and contributing rate we get the 
conclusion that price risk is the great and the key risk of 
agricultural production. 
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     Fig 2: Contributing rates of the changes of the 

price and output to the changes of the 
income 

 

Ⅳ.  THE CHARACTERISTICS OF THE PRICE RISK OF THE 
AGRICULTURAL PRODUCTION 

A.  The internal mechanism of the price of the 
Agricultural products——cobweb model 

With the perfecting of the agricultural market system, 
the price of the agricultural production is mainly 
depended on the market. According to the criteria of the 
category of the market and the characteristics of 
agriculture market we find that the agriculture market is 
perfect competition. Because the production in this 
period is decided by the price in the last period and the 
price in this period is decided by the output of this period, 
which coincides with the hypothesis of the cobweb 
model, the cobweb model can interpret the changes of 
the price well. s

tQ  , d
tQ ,  tP stand for the supply, 

demand and the price of the period of  t  and  1−tP  

stands for the price of the period of 1−t  . The cobweb 
model can be described by the simultaneous 
equation(GAO Hong-ye,economics, 2004): 
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γβ
δα

+
+

=eP  , the 

price of the period t is: 

e
t

et PPPP +−−= ))(( 0 β
γ

                                 (7) 

when ∞→t ，if 1〈
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the convergence along with time; if 1〉
β
γ  ， then 

∞→tP  ， price diffuse to the infinitude ； if 

1=
β
γ  ，then the price is a constant. 

B.  The characteristics of the fluctuation of the price 
We carry out the test of random walk to the list of the 

price index of the agricultural production to know if the 
list has the stable trend: 

0H =the list obeys random walk   1H =the list does 
not obey random walk 
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Observe the list and make the numbers which has the 
same sign as a wander and use Q stands for the number 
of the wander, N stands for the quantity of the list，

AN stands for the quantity of the increasing numbers 

and BN stands for the quantity of the decreasing numbers. 

From the list of the price we get 8=AN ，

7=BN ， 15=N ， 7=Q and 79.0−=Z . 
Because of critical number is 1.96 given the 

05.0=α ，we accept 0H and theoretically prove the 
list does not has the stable trend. 

Ⅴ. MEASURES AGAINST THE PRICE RISK 

How to forecast the future price to make the decision 
of the production is our main task. Meanwhile we also 
should use some efficient methods to cope with the price 
risk. 

A.  Use futures market to make decision 
For coping with the price risk we should cope with 

the fluctuation caused by the cobweb model and rightly 
anticipates the future price for making decision of the 
production. The futures market that has just developed in 
our country can indicate the future price and be used for 
the farmer. 

(1) Price discovery function of the futures market 
Price discovery function is that futures price has long 

stable relationship with the cash price. It is because of 
the publicly contesting of the mass buyer and the mass 
seller that the price they make can reflect the information 
of the demand and supply thus can be used to delegate 
the future price, which can be used to help farmer to 
make decision in the production. The markets usually 
move in the same direction because the cash commodity 
may be delivered to fulfil the futures contract. When the 
price in the futures market is high, the farmer will 
increase the produce and in turn decrease the production, 
which can cut down the risk of the price. Many scholars 
have made demonstration on the futures market and 
found that the price in the futures market had the 
Cointegration relationship to the future price and could 
forecast the future price. So we can use futures market to 
make decision concluding the decision of the scale of the 

JOURNAL OF COMPUTERS, VOL. 5, NO. 8, AUGUST 2010 1237

© 2010 ACADEMY PUBLISHER



produce and the structure of the produce to cope with the 
price risk. 

 
(2)Risk transfer function of the futures market 
Risk transfer function is to allow producers to transfer 

risk to speculators by buying (or selling) the contrary 
contracts with the same number of the contracts in the 
local market and selling (or buying) it in future to reduce 
the risk came from the changes of the future price. 
Because the futures price and the cash price are impacted 
by the same economy factors, the opposite bargaining 
can decrease the risk well. 

Futures market perfects our market economy system. 
Futures markets are becoming efficient as the strengthen 
out of the futures market environment. Xin-hua web 
reported in 2004 that the three futures exchanges (Da-
Lian, Zheng-Zhou and Sang-Hai) in our country had 
came into the first 10 of the world in 2003 which 
indicated that the function of the futures market had 
brought into play very well.  

B.  Build and perfect the protection policy of the price 
Because of the particularity of the agricultural 

production, western country such as America, Japan and 
European Union has made the protection policy by 
government to interfere with the agriculture market. Our 
country also has made the stable price protection policy 
mainly concluding making the lowest protection price to 
reduce the uncertainty of the income. But sometimes the 
lowest protection price is higher than the equilibrium 
price and will distort the sign of the price that lets farmer 
increase the production, which leads to the decrease of 
the price and the income of the farmer. So we should pay 
attention to it and make the protection policy not to 
impact the farmer to make the wrong decision. 

C.  Picking up the information instruction 
The lack of the information can lead to the price risk. 

The fluctuation of the price sometimes is caused by the 
lack of the information of the production, circulation, 
price, technique and resources and it can lead the 
imbalance of the price in different area. So the 
information instruction is important to the agricultural 
economy and can reduce the risk in production. 

The information industry has developed well these 
years. Many rural now have the information 
establishment such as the television, telephone. The 
information environment has been improved but the 
internet construction has not been achieved very well 
which for one aspect is because of the economy status of 
the farmer and for another aspect is because of the 
knowledge of the farmer have not reached to the level 
that can acquire information from internet to adjust 
production. For establishment instruction we should 
continue to strengthen the web instruction and develop 
electron business and meanwhile pay attention to the 
education of the farmer. For information service 
instruction, we should set up various unions to convey 
the information from farmer to government and market 
to deduce the risk caused by the lack of information in 
making decision. 

D.  Developing the agricultural insurance business 
Enhance the innovation and the development of the 

agricultural insurance business with the characteristics of 
China to let the function of the transfer and deduce risk 
of the insurance to bring into play.   

First we should let farmer understand and accept the 
agricultural insurance and strengthen the insurance 
consciousness of the farmer to change the ideas of old 
saying “listening to the god”. Second, the friability 
economy foundation of the farmer in buying the 
insurance leads to the lack of the demand of the 
insurance and the small scale of the insurance. The 
complexion is difficult to meet the big number rule that 
the insurance needed, so the agricultural insurance can 
not bring into play and may shrink in future. Meanwhile 
the agricultural insurance itself is a policy to support 
agriculture and compensate the disaster, so we should 
use finance policy to change the friability economy 
foundation of the farmer and encourage the insurance 
business to launch agricultural insurance in policy. At 
last we also should use the insurance policy of the 
America and European for reference to reform the 
management fashion of our country to achieve the 
variety of the insurance, low fee as well as the efficiency 
of decreasing the risk. 
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Figure 1: output index and price index of wheat in our country
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