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Soybean Price Prediction in China Basedon Modified GM(1,1) Model

ZHU Jing, FAN Ya-dong, XU Yong
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Abstract: China soybean industry is one of the national fundamental industries, domestic and international market have enor-
mous influence on the price fluctuation of soybean, soybean volatility on Chinese soybean research has the vital significance.
This paper uses modified GM(1,1) to predict soybean price in China from 2015 to 2017 by the datasets with soybean price
from 1990 to 2014. Predicted soybean price in China is 4. 40, 4. 57 and 4. 74 yuan-kg ™', respectively. In this experiment,
the modified GM(1,1) has not done the accumulate operation on original sequences, illustrating that the original sequence has
accurate index law. Test results showed that the posterior error ratio was less than 0. 5 and small error probability was greater
than 0. 8, thus, using grey prediction to predict the data was qualified. Since predicted price in 2015 is lower than soybean
target price in three northeast provinces and Inner Mongolia Autonomous Region, it showed that soybean in China was not suc-
cessful and led to decreasing planting area of soybean in China and farmer planting willingness. Based on these, some sugges-
tions were given as follows: firstly, planting subsidy and target price of soybean would be continuously improved. Secondly,
government would specially support local soybean industry, especially, non-transgenic soybean industry, keeping healthy de-
velopment of domestic soybean industry. Finally, organization degree of soybean industry and soybean growers would be im-
proved in China.
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Table 1 The reference table for the accuracy test grade
eI I
I:(j:( Evaiftrion <) P(>)
—%% First grade i 0.35 0.95
4 Second grade ey 0.50 0.80
=4 Third grade ik 0.65 0.70
PU%% Fourth grade REM 0.80 0.60

2 REXEMEHNAKIES

ASCEFERFIE LA 1990 - 2014 4F 3 E K &M 4%
SR 2015 - 2017 AF-H [F K G A& S SEUERFSY , K
FHEGHE GM(1,1) AT 2015 - 2017 4F [ K 5
Mg (F£2) ., HENE 5 SENER 3 PR,

R2 ETKREMUAENFEXENERNEESR

Table 2 Concrete steps of soybean price in China based on grey prediction method

Step 1 R 75 58.57 59.29 76.38
Original 113.11 99.28 102.77
sequence 125.76 207.05 184.26
224.44
ESiIEZ]) 58.6 117.9 194.2
Accurnulative 8731 972.3 1075.1
sequence 1824.7 2031.7 2216.0
3454.3
Step 2-1 e T 1.0123 0. 6481 0.1865
Smoothing 0.1137 0.1057 0. 0900
parameter 0.1135 0.0907 0.0831
i JE R 0. 6402 0.2877 2.3735
Before and 0.9295 0.8515 1.0472
after comparison ~ 0.7992 0.9164 0.9706
Step 2-2 CEVAs 2] 138.17 141.49 145.06
Weakening 158.49 161.33 165. 46
sequence 195.04 203.70 203.22

224.44

36.22 102.00 128.96 148.24 150.28
96.76 110.45 147.23 141.02 128.37
184.17 193. 61 204.17 200.43 231.44
230.5 332.5 461.4 609.7 759.9
1171.9 1282.3 1429.5 1570.6 1698.9
2400.2 2593.8 2798.0 2998.4 3229.8
0.4426 0.3879 0.3213 0.2465 0.1488
0.0943 0.1148 0.0986 0.0817 0.0740
0.0807 0.0787 0.0716 0.0772 0.0695
0.8764 0.8282 0.7673 0.6038 0.7640
1.2182 0.8592 0. 8286 0.9056 1.5329
0.9758 0.9100 1.0775

148.18 153.51 156.09 157.52 158.03
169.94 175.57 181.00 184.07 188.37
206.38 210.82 215.12 218.77 227.94
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gk2
255 138.2 279.7 424.7 572.9 726.4 882.5 1040. 0 1198. 1
Accumulative  1356.5 1517.9 1683.3 1853.3 2028.8 2209. 8 2393.9 2582.3
sequence 2777.3 2981.0 3184.2 3390. 6 3601.4 3816.5 4035.3 4263.2
4487.7
Step 3-1 gt 1.0240 1.0253 1.0215 1.0360 1.0168 1.0091 1.0033 1.0029
Stepwise 1.0179 1.0256 1.0271 1.0331 1.0309 1.0170 1.0234 1.0354
ratio 1.0444 0.9976 1.0155 1.0215 1.0204 1.0170 1.0419 0.9846
Step 5 T (. 138. 17 141.39 144. 63 147.91 151.22 154.56 157.94 161.78
Predicted 164.78 168.25 171.76 175.30 178.87 182.48 186.12 189.79
value 193.50 197.25 201.03 204. 85 208.71 212. 60 216.53 220.49
224.50 228.54
Step 6 IS T 58.69 63.71 68.84 74.07 79.42 84.87 90. 43 96. 11
Reduction 101.90 107. 81 113.85 120.00 126.27 132.68 139.21 145.87
forecast 152.67 159. 60 166. 66 173.87 181.22 188.72 196.36 204.15
212.10 220.20 228.45 236.87
Step 7 AR 22 0.1050 0.1777 0.0177 0.0681 0.1591 0.2920 0. 3460 0.3165
Relative 0. 0400 0.1542 0.1745 0.3120 0.2070 0.0504 0.0384 0.1933
error 0.2728 0.1930 0.0543 0.0141 0.0237 0.0370 0.0196 0.0829
0.0177

x3 FEXEMERNEREIRGE

Table 3 Soybean price predicted value in China and model test

AEfS Year 1990 1991 1992 1993 1994 1995 1996 1997
AL E Observed value 58.57 59.29 76.38 36.22 102. 00 128.96 148.24 150.28
FHM{E Predicted value 58.69 63.71 68. 84 74.07 79.42 84.87 90.43 96.11
AHXFi2% Relative error 0.0020 0.0746 0.0987 0.1409 0.2214 0.3419 0.3900 0.3605

AEf Year 1998 1999 2000 2001 2002 2003 2004 2005
S Observed value 113.11 99.28 102.77 96.76 110.45 147.23 141.02 128.37
T {E Predicted value 101.90 107. 81 113.85 120. 00 126.27 132.68 139.21 145.87
HAXT15%2% Relative error 0.099 0. 0860 0.1078 0.2402 0.1433 0.0988 0.0128 0.1363

405 Year 2006 2007 2008 2009 2010 2011 2012 2013
SMAE Observed value 125.76 207.05 184.26 184.17 193.61 204. 17 200.43 231.44
FHMI{E Predicted value 152.67 159. 60 166. 66 173.87 181.22 188.72 196. 36 204.15
FHXTIR2E Relative error 0.2139 0.2292 0.0955 0.0559 0.0640 0.0757 0.0203 0.1179

AEAY Year 2014 2015 2016 2017 C P 271
WL {E Observed value 224,44 - 0.2920 0.8126 Btk
FMIE Predicted value 212.10 220.20 228.45 236.87 iR 551k £yl
X% 2 Relative error 0.0543 - 0.1392 7= FN

M3 ATLAE AR Rk e GM(L, 1) B 2017 4 vp 6 K B 4% 20 551 O 4. 40, 4. 57 A1 4. 74
T XHE IR T S HEAT SOMBRAE, BEB R AR 51 J-kg ™' LA 2015 4RMMAE R 4.40 JT-ke T HSH K
HAWARBONE, M REBWEHZE M C < F2015 45 4.80 so-kg ' B AR AR o LR b [
0.5 FI/MREMR P >0. 8, ULHER UK AT GRS TRARAKT, 23 5 804 B K 0 Ff if AR
B LB A A IR 4 R W] 2015 - RO BB R ARSI
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