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Prediction and Analysis of Soybean Price in China Based on System Dynamics

XU Xin-zhou ,MA Kai-ping

(College of Engineering, Nanjing Agricultural University, Nanjing 210032, China)

Abstract: Soybean is a traditional crop in China. It is also a large agricultural product with high demand in China. Reasona-
ble prediction of soybean prices has important economic and practical significance for China’s soybean market. This paper de-
fines the price of soybean and its influencing factors as a non-time-varying system with nonlinear, high noise and large fluctua-
tion, by using the theory of system dynamics. The causality diagram is drawn to study the causal feedback relationship between
the soybean supply, demand and price factors, and construct a systematic dynamic model. The influence of factors such as
population, economic factors, soybean supply, soybean consumption, soybean consumption, and other oil crop prices on the
price of soybean was systematically simulated. The annual data of 2006 —2016 soybean prices were simulated and proved, and
then forecast annual soybean price data for 2017 — 2020 in China. The results showed that the model has effective prediction a-

bility and high prediction accuracy. Due to the characteristics of system dynamics, it focuses more on the future trend of soy-

bean prices, and then provides references for soybean practitioners and agricultural economic policies in China.
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Fig. 1 Soybean import forecast
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Fig. 2 Soybean price system causality diagram
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Fig. 3 Soybean price system flow chart
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Table 1 Key equations in the simulation model of system dynamics
Ap Buep M R R F LA
Variables Mathematical and logical relation expressions
Phog AR

Supply change/( x 10* t)
R fitanit
Quantity of supply/( x10* t)
PNCEiEE
Import/ ( x 10* t)

REAFZE WA

Production and operation cost/ ( yuan+t~!)

NGRS 6w 4
Consumption change/( x 10* t)
KREH &

Total consumption/ ( x 10* t)

RERZE

Uncertainty/ Dmnl

KEHirks
Soybean price/(yuan-t ')

AL

Market Speculation/Dmnl

HEH TEOR

Import and export policy/Dmnl
INITIAL TIME =2006
FINAL TIME =2020
IME STEP =1

UNITS FOR TIME .

Supply change = (Import + Self yield of domestic x Uncertainty + Final inventory)/ Change time

Quantity Of supply = INTEG( + Supply Change , IniQuantity Of supply)

Import = WITH LOOKUP ( Time, ([ (2006,2824) - (2020, 10099. 10) ], (2006,2824 ) , -
(2011,5264) ,---(2016,8391) , ---(2020,10099. 10) ) )

Production And Operation Cost =IF THEN ELSE ( Supply change > Total consumption, ( ( Time —
2006) x0.2 +50) x 1. 05, (Time —2006) x0. 16 +50) x0. 7

Consumption change = ( Population increment x Consumption per person + Food consumption +

Food consumption + Oil consumption )/Consumption change time

Total Consumption = INTEG( + Consumption Change,Ini Consumption)

Uncertainty = PULSE TRAIN(2006, 1 , 3 , 2020)

Soybean price = ( Replacement of crop prices x 1. 231 +1250) x Import and export policy + pro-
duction and operation cost + CCI x0.2 + CPI x0. 8 + PPI x0. 2

Market Speculation = STEP(3, 2006 )

Import And Export Policy = WITH LOOKUP time, ([ (2006, 0. 885) (2016,1.091) ], (2006,
0.885) ---(2007,1.216) ,---( 2008,1.12) (2011,5264) ,---(2016,1.091) ---.)

Year

Dmnl 7R R TR

Dmnl is represented as dimensionless.
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Fig. 4 Simulation curve of soybean supply
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Fig. 5 Simulation curve of soybean consumption
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Fig. 6 Simulation curve of soybean price status
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Table 2 Comparison of real and predicted value of soybean

PN HIHE Tov e TR 2%

Real value Predictive value  Prediction error
Year

/yuan-t~! /yuan-t~! /%
2006 2574. 67 2761. 46 7.2
2007 3273.88 3366. 35 2.8
2008 3504. 43 3415.96 2.5
2009 3490. 00 3426.03 1.8
2010 3704. 83 3803. 28 2.6
2011 3896. 66 4005. 45 2.7
2012 4310. 16 4331. 14 0.4
2013 4484. 16 4298. 95 0.4
2014 4419. 15 4348. 58 0.1
2015 4064. 58 4188. 35 2.9
2016 3768. 41 3751.83 0.4
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Table 3 The prediction value of soybean price
from 2017 to 2020
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Fig. 7 The prediction of soybean price trend from 2021 to 2025
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