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Analysis of Global Soybean Production Quantity Predicted by ARIMA Model
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Abstract; As one of important crops used for food and oil in China and even the world, the soybean situation of production af-

fects food security in the future. However up to now, there are few reports on ‘time series’ model used for studying situation

and trend of global soybean production. Thus, in this paper ARIMA ( Auto-regressive Integrated Moving Average) model is

used for predicting and analyzing area harvested, average yield and production quantity of soybean by 2021 in the world. The
results showed that in 2018, 2019, 2020 and 2021, global soybean was respectively predicted to be 1.23 x 10°, 1.27 x 10,
1.31 x 10% and 1. 34 x 10® ha of area harvested, 2 767, 2 811, 2 855 and 2 900 kg+ha " of average yield, and 3. 40 x 10°,
3.57 x10%, 3.74 x 10® and 3. 89 x 10® t of production quantity, while Chinese soybean was respectively predicted to be 6. 77
x10°, 6.72 x10°, 6. 68 x 10° and 6. 63 x 10° ha of area harvested, 1 866, 1 887, 1 908 and 1 930 kg-ha™' of average
yield, and 1.26 x 107, 1.27 x107, 1.27 x 10" and 1. 28 x 10" t of production quantity, and American soybean was respec-
tively predicted to be 3.49 x 107, 3.56 x 10", 3.64 x 10" and 3. 71 x 107 ha of area harvested, 3 287, 3 329, 3 372 and
3 415 kg-ha ™' of average yield, and 1. 15 x 10*, 1. 18 x10*, 1.23 x 10® and 1. 27 x 10® t of production quantity. These re-

sults mean that global soybean owns enlarging area harvested, rising yield and increasing production quantity, while Chinese

soybean is slowly reducing area harvested, rising yield and decreasing production quantity from 2004, and American soybean

holds enlarging area harvested, rising yield and increasing production quantity. The conclusion can provides decision-making

reference for Chinese soybean production and import.
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Fig. 1 The variation trend of soybean production quantity
of the world, China and the USA in 1961 to 2016
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Table 1 ADF unit root test of time series Inwsp
of global soybean yield
) K It S0E .
]l 1 giit o TRtk HER
Test critical values
Series  t-Statistic Stationarity Probability
1% 5% 10%
Inwsp —2.46 -4.14 -3.50 -3.18 REF 0.35
Dlnwsp  —13.18 -3.56 -2.92 -2.60 T 0.00
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Table 2 AIC and probability ( F-statistic) values of basic

models for predicting production quantity of global soybean

i Model AR AE S AENIE AIC P
ARMA (1,2) -2.30 0. 000278
ARMA (1,1) -2.33 0. 000076

AR (1) -2.34 0. 000027
MA (2) -2.35 0. 000066
MA (1) -2.35 0. 000024
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Table 3 Regression result of ARIMA (0,1,1) model for predicting production quantity of global soybean

AR ES 4 i . P
Variable Coefficient Std.  Error
C 0. 0461 0. 0046 9.9767 0. 0000
MA(1) -0.5438 0. 1157 -4.7014 0. 0000
R *F 7 R-squared 0.2879 PHI7E B Y {H Mean dependent var 0. 0459
JHHE R F ) Adjusted R-squared 0.2744 FAS i pRifE2% S. D. dependent var 0. 0860
EEFRAELR S. E. of regression 0.0733 AR fE BN Akaike info. criterion -2.3534
5% %55 F Sum squared resid 0. 2846 Jite, FC 2% HEN . Schwarz criterion -2.2804
TR SR Log likelihood 66. 7183 H-Q {5 BHENH Hannan-Quinn criter -2.3252
F-Biit & F-statistic 21. 4241 D. W. Sti{f Durbin-Watson stat 2. 1926
HER ( F-4511) Prob( F-statistic) 2.4x1073
AR AR E1% Inverted AR Roots 0. 5400
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Table 4 ADF unit root test of ARIMA (0,1,1) model’s

residual for production quantity of global soybean
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Table 5 The fitted and actual values of production
quantity of global soybean in 2012 to 2016 (t)

0y Year

SZR{E Actual PIE(E Fitted 22{f Difference/ %

2012 2.41 x 10% 2.80 x 108 16. 1
2013 2.78 x 10 2.93 x 108 5.6
2014 3.06 x 10® 3.07 x10® 0.2
2015 3.23 x10® 3.21 x10® -0.7
2016 3.35x10® 3.37x10* 0.6
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Table 6 The production quantity of global soybean in
2017 to 2021 predicted by ARIMA (0,1,1) model (t)

4E4y Year 2017 2018 2019 2020 2021
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Fig. 2 The variation trend of soybean area harvested
of the world, China and USA in 1961 to 2021
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Fig. 4 The variation trend of soybean total yield of the world, China and USA in 1961 to 2021
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