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Prediction and Analysis of China’ s Soybean Consumption and Production in

2021—2025
MA Hong-wei, BAI Di, LI Jing, ZHAO Yue-xia

( College of Information and Management, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: China is the country with the largest soybean consumption and import in the world. In order to accurately predict
the future consumption and production of soybean in China and maintain the safety of soybean supply in China, this study
proposed the Grey-Markov prediction model for soybean consumption prediction, used GM(1,1) model and Grey-Markov
model to fit the China’s soybean consumption from 2017 to 2020. Then, we used the model with higher precision to predict
China’s soybean consumption and production from 2021 to 2025. The results showed that the Grey-Markov model had higher
prediction accuracy. The forecast results with Grey-Markov model showed the gap between China’s soybean supply and
demand of 2021—2025 will be 1 037, 1 087, 1 140, 1 195 and 1 253 million tons respectively, and the annual growth rates
of China’s soybean production and consumption will be 6.06% and 5. 01% respectively. Finally, according to the forecast
data, it was suggested that China should make great efforts to diversify soybean imports and develop domestic soybean industry

to improve food security.
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Table 1 The four grades of prediction accuracy
&9 Grade BOR Effect SERIAEX R 2 S INRZERE A P JEIRZER C K5 p/ %
—4¢ First grade R4 <0.01 >0.95 <0.35 >95
2% Second grade 4t <0.05 >0.80 <0.50 >90
= 2% Third grade ey <0.10 >0.70 <0.65 >85
P42 Fourth grade NEHE <0.20 >0.60 <0.80 >80
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Table 2 The consumption of soybean in China from 2003 to 2020
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4E4n Year 14 #¢ & Consumption E4n Year 4 # & Consumption EAn Year 4 #H Consumption
2003 34170 2009 60622 2015 88960
2004 41422 2010 67725 2016 97960
2005 44905 2011 73933 2017 106230
2006 43608 2012 73633 2018 111960
2007 49870 2013 74990 2019 107900
2008 53545 2014 86827 2020 108640
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Table 3 The prediction results of the two prediction models

HIH GM(1,1) Grey-Markov
4E) Year
True value WA Predicted value K& BE Precision/% TR AL Predicted value K Precision/%
2017 106230 105383.30 -0.797 106976. 46 0.703
2018 111960 113237. 04 1.140 111699. 43 -0.233
2019 107900 121676. 09 12.727 109632. 36 1. 606
2020 108640 130744. 06 20. 346 111253.09 2.405
x4 FWMBER BN E LR
Table 4 The comparison of prediction accuracy of the two prediction models
KT Model 5 P c /% 44 Grade
GM(1,1) 8.753 0.75 0.261 91.247 =
Grey — Markov 1.237 1 0.045 98.763 —Z
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Table 5 The forecast of soybean consumption and
production in China from 2021 to 2025

El‘ifﬁ:lo3 t
FAy Year 14 %% Consumption H: 7= 1 Production
2021 121353 17621
2022 127437 18689
2023 133825 19821
2024 140532 21021
2025 147574 22293




32 koo R 3
. " prediction in China based on improved RBF neural network[ J].
4 gﬁl@—'ﬁ@lﬂ Soybean Science, 2016,35(2) . 310-314. )
. . . . . (31 #REM, DIFF. JET R GE8h 72 1 T R S A0 % B0 43 Br
AT 5 K £, TR A1 T AT T 18 A 4 [J]. KGR, 2018, 37(5); 787-793. (XU X Z, MA K P.
% s ﬂ:/;ﬁ\z Grey-Markov ﬁﬁ?ﬂ!“ *ﬁﬂ s Xﬂ‘& [E j(_\EL]‘ﬁ %ﬁ Prediction and analysis of soybean price in China based on system
%nﬁzfziﬁﬁﬁT}ﬁmﬂ , %\iﬁ%%%@%ﬁﬁmu*ﬁgﬁ dynamics[ J]. Soybean Science, 2018, 37(5): 787-793. )
. S ke T g b = e [4] RS, WOWZR, R5. JETR0E GM(T, 1) By h [E A%
B ok 4l Y A \n ﬂ:[J By S
B ARG 0 B0 BB I K 5 L B S T N Rl
{)ﬂﬂéﬁ%rﬁﬁﬁ ‘@7\@% E/‘J l[ﬂ@o }Jﬁ»(m“%%%‘:{ Eyq ) 2021— XU Y. Soybean price prediction in China based on modified GM(1,
2025 AEFRE R T 3 AR e Ak SR 1) model[J]. Soybean Science, 2016,35(2) : 315-319. )
WK FORR T PRI K RIS 2 T 2 AR 1 [5] YRR, SITF, 20EE, 4. TS GM(1, N) BRI T
— ) \ KBRS R 3R 3 R oe [ 1], K2R, 2016, 35
2 = - s S B EL b e e L2
R A S AR FR K K Sl i 5 2 7 i 2 ] (5):847-852. (FANZ, MA K P, JIANG S J, et al. Influence
{Eﬁﬁﬁj‘ﬁ H, 53\%']7‘7 :10.3,10.87,11.40,11.95 factors analysis and price prediction of soybean in China based on
F112.53 ’fZ; hi%%&%%ﬁﬁ%fﬂ%ﬁi:ﬂhj{ﬁgﬁﬁ\o improved GM (1, N) model [ J]. Soybean Science, 2016, 35
LTI 45 5, MR R R 2 42 1 £ ) m )
— ij@ff 1 0 E‘# e [6) OREL AL L LT ARDIA B IR
R LT P il (1) i) FE ARSI R 200 WSSHT (1], K ELRRE, 2018, 37(5): 452457, (CAI C Z,
'ftﬁ%,ﬁ%ﬁ%iﬁ H Nﬁﬁo %/l/ﬁ\, *Eﬁ\ffél‘ﬂ%ﬂaéé ZHANG J W, LIANG Y. Analysis of potential yield of global
MAFREEELE KRB —, PERESEREKR soybean forecasted by ARIMA model [ J ]. Soybean Science,
SR, TR — e 2018, 37(5) : 452457. )
Z#EJ%D fﬁﬂﬁfﬁ?quff‘z 'ﬁj{f% (7] BORE, Bk 2@ BT ARIMA B8 4 & R 580 7 7
SRUARE IRV NIERI NS SORNLEATEE 1 PN 4 WAHIL 1], K F RS, 2017, 36(5) : 789-795. (CAIC Z, MO
%%ﬁ’iy%ﬂ@igl‘ﬂ Eﬂﬁo ﬂ‘j@Xd‘%,lﬁﬁrh%ﬁE@%, H L, LIANG Y. Prediction on Chinese soybean yield based on
ﬁnjty\aﬁ\lgﬂ‘*ﬁﬂ% B"]j{Ejﬂ: ] %ﬁ%#%ﬂ/‘] ARIMA model[ J]. Soybean Science, 2017, 36(5) : 789-795. )
P . e TN — 8 [8] ZIS™, BKik#E. JLT ARIMA H1 GM(1, 1) B f b | K
] R < i SR =]
ﬁfiﬂio ﬁﬁ’ﬁk/ﬂﬁjﬁ{%ﬁ H jtg’/ljtﬁ&r] HEC R KR B ()] R EARR, 2020, 39(4) : 426432,
kﬁfﬁﬂkﬁé‘ri—FB%o }J\ﬁ@ﬁ&#‘ﬂe%’ &Iﬂ@ A (PENG S G, GENG X H. Forecasting for import quantity and
*&%Eﬁz;ﬁ]" E]/‘J j{_\E"Lﬂ:_F ) [iil H (2) ’ﬁ{%%ﬁ—*ﬁi&ﬂ}l‘%’ﬂ&& value of China’ s soybean based on ARIMA and GM(1, 1) models
[ﬂj{ﬁ${jif£}ﬁj§,%gkﬁ E 2{3\%30 %@Fﬁﬁi [J]. Soybean Science, 2020, 39(4) ; 426-432.)
— . . . — (9] i, kT, RS, & KL FIFESK KRG E KM &
by S = j( Y 3
PMREERRERBIRG, M E A MR = B 5 2 9 0 e/ — T B (1], B2,
DRI S A 2 R PR R O, 2 R ] R o A 7= A A 34 2015, 34(3) : 414419. (QI B, ZHANG N, ZHAO T I, et al.
Fﬁi{ 5 /fEIEI-lZ?‘Z Eilj(g%'ﬁifniz:% ,2019 ﬁz%ﬂﬁa Using canopy hyperspectral reflectance to predict growth traits and
EﬁJTkEFgﬂJL%}é)ﬂ‘kuo @iﬂ%é%ﬁgﬂ} seed yield of soybeans from middle and lower Yangize valleys
N, o N through partial least squares regression [ J ]. Soybean Science,
USSR IFTEE S 1 i 2 el o s
RABHIFEAEL, SIMAE AU B & B HR B8 1100 s, a9, W, 55, Sh7d BV AR S0 LT e (T
e TRV R M B 5 A K A S T T KT S P BOR R 1 1), R TR
5 I B 1 SR BV B 46, 1 S K M A i, 2016, 3008 BT, (ZHENG Y 1, SHUT, CHER S,
. ‘ R . . et al. Astudy on the forecasting trend of foreign direct investmen
F%iﬂj‘ ’ %E%ﬁ%mm{%ﬂ*ﬂ&% ; ﬁﬁ\’ 1E1Ejt chain system-based on the comparison between grey Markov
Efz%%[—%‘ , F%{EEE‘L\‘—LEEFEEZ,R 5 Jﬂ:ﬁl\ 5 j]l]j(j(_@%l‘ forecasting model and time series forecasting model [ J ]. Systems
]j]l]j%ﬁfg , ﬂ%ﬁ]ﬁk}ﬁ:*ﬁ 15/[:{1:& /ri , L j}%ﬂ [j;] j(_‘EL E](J Engineering-Theory & Practice, 2016, 36(4) : 897-909. )
= = TRINEE, BB BT R G X A GM(1, N) B3 E
T RGN CHARY e e
et AR TR TR REC BT EEHT BB [0, TR RRE , 2019, 47 (18)
. 325-329. (LI B J, YANG W M. Analysis of grain supply and
‘%%j{rﬁk demand structure balance in China based on grey interval forecast
and GM (1, N) model[ J]. Jiangsu Agricultural Sciences, 2019,
(U] R, 2, AT APSO_SVR HURAER A B i g s At
BN RS T]. SRk, 2017,36(4) : 632-638. (HEPF, ’ ) .
PR K ) ( [12] WHER, XA HEFEGERE GM(1, 1) B EY GDP B 5

LI J, ZHANG D Q. Predicting Chinese soybean price based on
APSO_SVR[J]. Soybean Science, 2017, 36(4) : 632-638. )

A, AT, BIFF, 4 St RBE M MR E KD
ks B AR PR LT ] RE RS, 2016, 35(2) : 310-
314. (SHI B, ZHANG D Q, MA K P, et al. Soybean price

HELT]. 4t 505, 2018, 34(11) ; 83-85. (TIAN Z C, LIU
M. Empirical study of GDP forecast based on improved grey GM
(1, 1) model [ J]. Statistics and Decision, 2018, 34 (11):
83-85.)



