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Pig Price Fluctuations and Forecasting Model Based on Information

Platform
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Jiyang College of Zhejiang A&F University, Zhuji 311800, China

Abstract Pork is common in people’s daily life consumption, and it accounts for more than half of all meats. By collecting data information

published by Bureau of Statistics and Bureau of Agriculture, this paper makes a statistical analysis of the influence of price fluctuation in the

pork market on China’s pork production, and finds that China’s pork production shows a general trend of fluctuations due to the impact of price

factors. According to the predecessors’ studies on the factors influencing pig market price, combined with the actual situation of pig breeding in

China, this paper uses the latest website data released by the government’s public information platform to establish a forecasting model.
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1 Introduction

Pig breeding industry as the largest livestock industry has an im-
portant position in the national economy. Pig has a direct impact
on pig price and even CPIL. It also directly affects people’s daily
life, and even the healthy running of the overall macroeconomy.
Therefore, pig demand forecast becomes particularly important.
Pig industry has developed rapidly, and the changes in pig price
are the focus of attention, so the price fluctuations in pig market
have become a hot spot of scholars’ studies. Since the purchase of
pig by state quota was canceled, the purchase and sale market was
opened and multi-channel management was implemented in 1985,
the pig price has presented obvious cyclical fluctuations under the
market law, greatly affecting farmers’ enthusiasm for production
and restricting the development of the pig industry. The current
studies on pig price are mainly focused on the price relationship
between pigs and other agricultural products, pig production cy-
cle, and pig inflation. Based on the information released by Bu-
reau of Statistics and Bureau of Agriculture, analyzing cyclical
fluctuations in pig price and the influencing factors, and establis-
hing price forecasting model, is an important measure to achieve
sustained and stable development of the pig industry. At first, this
paper reviews the cyclical fluctuations in pig prices, and analyzes
the main factors affecting fluctuations, then uses relational analy-
sis, time series analysis and multiple regression model for empiri-
cal analysis of each factor to identify the influence of the factors

and establish price forecasting model, and finally establish fore-
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casting model information platform.

2 Cyclical fluctuations in China’s pig price

From 1990 and 2015, the pork price in China’s market showed an
overall upward trend, and there were great price fluctuations in
1995 and 2007. From 1990 to 1994, the total output of pork ex-
hibited an upward trend, lowering the pork price in market, and
oriented by price, the farmers raised fewer pigs. In 1995, China’s
pork production showed a clear downward trend. The reduction of
pork production led to a rise in pork price. In 1996, China’s pig
production rebounded, and reached the raising level in 1994.
Driven by this passion for farming, China’s pig production gradual-
ly increased from 1996 to 1999. In 2000, it began to gradually de-
crease, and continued into 2006. Due to weak pig production for
many years, the pork market price started to rise. In 2007,
China’s pork production gradually rose, and continued into 2011.
In 2013, the overheated pig development situation was contained,
but generally speaking, pork production was still on the rise.
Fluctuations appeared during 2006 —2008, and then there was an
upward trend. On the whole, China’s pork production is stable,
but in a handful of years, there were great fluctuations in pork
production. The fluctuation was largest from 1994 to 1995, reac-
hing more than 30% , and the fluctuation was large in 1993 and
2006, but it was controlled at 10% to 30% .

3 The factors affecting pig price

(1) Income level. When the income level rises, the high-income
groups will have a low demand for pork, followed by the middle-
income groups. For the low-income groups, they have a huge con-
sumer demand for pork, and the income elasticity of demand is
greater than 0. (ii) Substitute price. The beef, pork and mutton
price changes greatly affect pork price changes. When beef and
mutton prices rise, people will be more inclined to buy pork,
which also makes the price of pork increase. (iii) Plagues and

natural disasters. Due to the impact of plagues and natural disas-
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ters, people dare not buy pork, which can greatly reduce the price
of pork. Plagues not only affect the demand for pigs, but also pro-
foundly affect the supply of live pigs. The "SARS" in 2003 com-
pletely reduced the supply of pork; the Streptococcosis suis in Si-
chuan Province in 2005 eroded farmers’ confidence in pig produc-
tion; the pig high fever which happened in many regions during
the summer of 2006 led to a large number of dead pigs, further re-
ducing the number of raisers. (iv) Input price. The changes in
maize and soybean prices play the main role. Maize and soybeans
are the main foodstuff for pigs, and when the maize and soybeans
are reduced, pig price will also be reduced. (v) Piglet price.
Piglet price primarily affects production costs accounting for about
30% of total pig breeding costs, so piglet price fluctuations will
lead to pork price changes. However, the piglets have a four-
month fattening period, so relative to piglet price, there is a lag in
the current pig price. By the relational analysis of pig price and
the piglet price with 4-month lag, 3-month lag and 2-month lag,
and current piglet price, it can be found that the correlation coeffi-
cient between pig price and current piglet price is highest, which
means that their mutual influence is largest. (vi) Labor costs. As
rural migrant workers increase and pig raisers decrease, working
outside hometown reduces the leisure time, thereby increasing la-
bor cost for raising pig and leading to pig price increase. (vii)

" economic man".

Expected pig price. The pig in market price is
If people are optimistic about the expected pig price and find it
profitable, pig raisers will increase, thereby reducing pig price.
The decreasing pig price reduces the profit of pig raisers, thereby

changing the pig expectation.

4 Empirical analysis
4.1 Analysis of the factors affecting production costs  After
descriptive statistics analysis, fine feed cost occupies the largest

share in the total pig production costs (Table 1). The correlation

Table 1 Descriptive statistics about the factors affecting production costs

coefficient between fine feed cost and total costs is highest, reac-
hing 97.8% , that is, fine feed cost has a significant impact on the
fluctuating total pig production costs. Now we focus on analyzing
the impact mechanism of fine feed. The main fine feed for pig is
maize, so the maize price directly affects pig price. Therefore, we
are looking for a model between pig production benefit and maize
cost for analysis. For simplicity of the study, the pig price in-
cludes maize price and fixed input price. Let A be pig product, e
maize input factor and k fixed price input factor, we get:
A=G(e, k) (1)
Based on the profit maximization principle of pig producers,
assuming that H is pig producers’ benefit, andare pig price P, and
P, maize input factor price, respectively, we get:
H,, =PA-Pe (2)
According to utility theory and production theory in microeco-
nomics, we get:
_da_P,

MRTS, == (3)

a

By using Equation (3), the optimal function of maize input

factor is as follows:
. P,
e _f( P,‘ ’k) (4)

By putting Equation (4) into Equation (2), we can get pig

operators’ best return:

o {3 F o) o

a a

From Equation (5), it is found that the pig operators’ best
return is the function of ratio of maize input price to pig input
price, and subject to the constraints of other inputs. In recent
years, with gradually increased use of maize in industry and hu-
man diet, the maize price has increased, thereby increasing the

pig production costs.

Descriptive statistics N Minimum Maximum Sum Mean Standard deviation
Piglet purchase price 12 125.11 258.45 2317.94 193. 1617 43.91731
Fine feed cost 12 252.99 389.69 4108. 65 342.3875 49.92696
Roughage cost 12 40.88 56.91 594.99 49.5825 5.02514
Death and illness cost 12 10.20 13.32 143.75 11.9792 1.07507
Other direct costs 12 18.65 24.80 258.43 21.5358 1.98276
Indirect cost 12 9.09 17.10 151.33 12.6108 2. 84053
labor cost 12 127.60 187.39 1951.39 162. 6158 20. 69162
Total costs 12 594.88 939. 83 9536. 06 794.6717 114.27366

4.2 Regression analysis of pig price In this paper, we main-
ly use the national average pig price data during 2001 -2015 for
analysis. The pig demand factors and supply factors affect the pig
price fluctuations. According to the characteristics of pig industry,
the factors affecting pig price are divided into two categories. (1)
Feed price and expected price. The data about the two are select-
ed. (ii) Substitute price. We choose maize price, beef price,

mutton price and egg price for a series of relational analyses. We

use the piglet price in different years to reflect the adult sow chan-
ges, and use the maize price in different years to reflect the feed
price changes. Maize price, beef price, mutton price and egg
price can reflect the substitute changes (Table 2). The specific
form of model is as follows:

y=a+bx, +byx, +byx; +b,x, +bsxs +bxg +2z
where y is pig price; a is the constant term; x,(i =1 ~6) repre-

sents maize price, beef price, mutton price, egg price, piglet
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price and expected price, respectively; z is the random disturb-
ance term.

Referring to the relevant literature, it is found that the corre-
lation coefficient of expected price is generally 0. 16 —0.20, and
here it is set to 0. 18. By the variance analysis of regression mod-
el, it is found that F value is 967.279 and significance probability
is 0.000, less than 1% , indicating that the data are relevant ( Ta-
ble 3). When R’ is closer to 1, the goodness of fit of regression
model will get better. R’ is 0.986, indicating that the above fac-
tors can explain 98.6% of pig price changes, so these factors can
basically explain the pig price changes. By substituting the coeffi-

cients in B column of non-standardized regression coefficients in

Table 3 Model summary

Table 4 into the above formula, we get the forecasting equation :
y=—0.525 - 1. 048x, + 0. 015x, + 0. 040x, + 0. 86x, +
0.318x5 +0. 18x, +2.

Table 2 Explanatory variables of pig price

Explained variable Pig price

Explanatory variables Maize price
Beef price
Mutton price
Egg price
Piglet price

Expected price

Model R R? Adjusted R* Standard error of estimate
1 0.986* 0.972 0.971 0.62118
a. predictive variable: (constant), pig, maize, beef, egg and mutton.
Table 4 Regression analysis
Coefficient”
Non-standardized coefficient Standardized coefficient
Model - - t Sig.
B Standard error Trial version
1 (constant ) -0.525 0.370 -1.419 0.158
Maize -1.048 0.543 -0.119 -1.929 0.056
Beef 0.015 0.039 0.037 0.395 0.693
Mutton 0.040 0.037 0.109 1.084 0.280
Egg 0.860 0.133 0.374 6.464 0.000
Pig 0.318 0.014 0.623 22.649 0.000

a. dependent variable: pig.

5 Model importing
The economic forecasting model for pig price fluctuations is impor-

ted into the information platform of Bureau of Agriculture or Bu-

reau of Statistics, and the information sharing platform is estab-

lished, as shown in Fig. 1.

Establishing an information disclosure platform
Reducing the cost of information innovation

Economic
forecasting
model

Information sharing

environment
Bureau of Tnformation Bureau of
Agriculture haring platform Statistics
7 Y
Information sharing

environment

Information and
knowledge sharing

Information innovation

Economic
forecasting
model

—{ Information disclosure platf‘orml—

Forecasting future Innovative information
pig price

Forecasting future
pig price

Fig. 1 Information sharing platform regarding economic forecasting model for pig price

6 Conclusions and policy recommendations

6.1 Conclusions This paper makes a statistical analysis of the

influence of price fluctuation in the pork market on China’s pork

production, and finds that China’s pork production shows a general
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trend of fluctuations due to the impact of price factors. (i) The
five variables finally determined have a great impact on pig price,
and the confidence level is high, so it can be concluded that
China’s pig price fluctuations are largely caused by these factors.
(ii) The partial regression coefficient of each influencing factor
determines the influence of this independent variable on the de-
pendent variable ( pig price). The greater the absolute value of
coefficient, the greater the weight, the higher the degree of influ-
ence of this factor on pig price. (iii) Among all partial regression
coefficients, the corresponding coefficient in egg price reaches a
maximum, much higher than the parameter values of other varia-
bles. This shows that production costs have the greatest impact on
pig price, and for each additional unit of egg price, pig price will
increase by 0.86 units in theory. (iv) The regression coefficient
of maize price is —1.048, the only one negative value. It is easy
to imagine that many farmers predict that the pork price will rise,
accumulate a lot of maize and expand the scale of breeding. After
the pigs are ready for slaughter, there is oversupply, resulting in
pig price decline.

6.2 Policy recommendations Based on pig price fluctuations,
it is necessary to increase efforts to support pig production, and
play the role of market mechanisms and government regulation in
promoting breeding pattern change and improving large-scale and
intensive breeding; establish a sound early warning system and im-
prove risk prevention capacity; improve pig industrial chain man-
agement, establish pig disease prevention system, and build a
good pig production system and regulatory system to realize pig

brand management.
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