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Predicting Chinese Soybean Price Based on APSO_SVR

HE Peng-fei, LI Jing, ZHANG Dong-qing

(College of Engineering, Nanjing Agricultural University,, Nanjing 210031 , China)

Abstract; Soybean price was influenced by many factors, such as soybean imports, domestic soybean outputs, consumer price
index etc. The characteristics of soybean price is non-linearity, randomness etc. The fluctuation of soybean price would influ-
ence farming structure and national policy of soybean. Exact predicting soybean price is significant for farmers and soybean
policy. Support vector machine was widely used in nonlinear time series because of its superior search capability and high ac-
curacy. In this paper, SVR model optimized with adaptive particle swarm optimization ( APSO) was used to predict soybean
price. In this model, the data was mapped to high-dimensional space from real space. The linear regression function was con-
structed in the high dimensional space to distinguish the data relations in the real space. The parameters of SVR model was op-
timized with particle swarm optimization (PSO) , but the PSO was usually trapped local optimization results. Therefore, adap-
tive strategy of fitness mutation and inertia weight updated was used to structure APSO. The data of soybean price from Jan.
2009 to Dec. 2016 were used to forecast. The results indicated that APSO and SVR model was accurate and effective. The
SVR model can accurately reflect future trend of soybean price and provide decision basis for soybean farmers and soybean
businessman.
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Table 1 Predicted value based on the SVR model
T Method
] . SVR PSO_SVR APSO_SVR
H /‘% ~ N ~ N -
Time y T &y, AR5 22 T Ey,, ARX 522 Ty, AT IR 22
k

(year. month)

Actual value

Predicted value  Relative error  Predicted value  Relative error ~ Predicted value  Relative error

/(yuan-t-1) /% /(yuan-t-1) /% /(yuan-t-1) /%
2016. 1 3759 3755. 028 —0.11 3749. 697 2025 3757. 584 ~0.04
2016.2 3741 3766. 136 0.67 3754. 361 0.36 3739. 121 ~0.05
2016.3 3682 3747. 001 1.77 3727. 151 1.23 3696. 679 0.40
2016. 4 3658 3741. 736 2.29 3716.91 1. 61 3673. 959 0. 44
2016.5 3802 3807. 149 0.14 3805. 612 0.09 3801. 415 ~0.02
2016. 6 3870 3868. 198 ~0.05 3871. 231 0.03 3865.917 ~0.11
2016.7 3931 3908. 533 ~0.57 3918. 613 ~0.32 3918. 909 ~0.31
2016.8 3900 3883. 213 ~0.43 3897.917 -0.05 3889. 477 ~0.27
2016.9 3806 3822. 596 0.44 3825.217 0.50 3813. 875 0.21
2016. 10 3690 3770. 053 2.17 3750. 689 1. 64 3722. 693 0.89
2016. 11 3705 3782. 929 2.10 3762. 982 1.56 3736.77 0.86
2016. 12 3677 3777.995 2.75 3754.913 2.12 3712. 005 0.95

MAPE 112 0.81 0.38

Relative error = 22 MAPE = z T 4 1009%.

Yk = Yk
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HUIRERY ' MAPE/ % HLIER MAPE/%
Test times PSO_SVR APSO_SVR Test times PSO_SVR APSO_SVR
1 1.09 0.55* 11 0. 84 0.45*
2 0. 47 0.38* 12 0.58 0.49*
3 0.85 0.69* 13 0. 49 0. 49
4 0. 49 0.56 14 0. 60 0. 67
5 0. 54 0. 54 15 1.05 0.58*
6 1. 11 0.49* 16 0.68 0.49*
7 0. 49 0.48* 17 0.92 0.54*
8 0.42 0. 61 18 0.49 0.48*
9 0.91 0.63* 19 1.1 0.71*
10 0.77 0.53* 20 0.77 0.60*

" 2R APSO_SVM 7EFUNKSBE BT o
“ means APSO_SVM is better than PSO in the accuracy.
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