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Abstract

In this paper, ARIMA and BP neural networks are used to analyze and forecast the price of Pseudo-
ginseng. Firstly, the traditional time series analysis model—autoregressive moving average model
is used to predict the price of Pseudo-ginseng, and it is found that it can only extract the linear
characteristics of the price curve, and the effect of outlier fitting is poor. BP neural network is ap-
plied to solving the nonlinear separable problem. Combining with the fluctuation and non-linearity
of the price data of Pseudo-ginseng, the BP neural network is used to analyze and forecast the
price of Pseudo-ginseng, and the phase space reconstruction method is used to determine the
network input dimension, to determine the network structure better. This paper analyzes the
price data from January 2010 to December 2015 in Wenshan area, Yunnan Province, and forecasts
the price of January to March in 2016 through the trained model. The results show that the opti-
mized BP neural network by the method of phase space reconstruction is better than the tradi-
tional ARIMA model.
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Figure 1. 2006-2013 Yunnan Province pseudo-ginseng planting area

change line chart
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Figure 2. 2006-2014 Yunnan region pseudo-ginseng years production
change line chart
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Figure 3. 2007-2012 in Yunnan 4 months before the annual precipitation histogram
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Figure 4. 2010-2016 years of cold wave in Yunnan
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Figure 5. 2010-2016 120 price of pseudo-ginseng (monthly average) trend
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Figure 6. Price comparison between 2010 and 2014
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Figure 8. 2012 and 2016 price comparison curve
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Figure 9. The average price chart of pseudo-ginseng
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Figure 10. Line chart of price variance
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Figure 11. Price fluctuation curve of pseudo-ginseng int the year of 2010
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Null Hypothesis: SER01 has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag = 15)

R TR0 1 AT008 AT 3628 1T 3628 A T3025 1 T3628 AT 3625 1A 3625 14T A6 8 1ATAS S | ATRGAS 1ATR82S 1AT3608 1AT628 A Ta62 51T 3625 473625

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.884260 0.7925
Test critical values: 1% level -3.451214
5% level -2.870621
10% level -2.571679
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SER01)
Method: Least Squares
Date: 01/26/17 Time:23:02
Sample (adjusted): 1/15/2010 12/25/2015
Included observations: 311 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
SERO01(-1) -0.007459 0.008435 -0.884260 0.3772
D(SERO1(-1)) -0.177637 0.056162 -3.162947 0.0017
C 2.722532 3.842710 0.708493 0.4792
R-squared 0.035524 Mean dependent var -0.266422
Adjusted R-squared 0.029262 S.D. dependent var 30.89936
S.E. of regression 30.44392 Akaike info criterion 9.649249
Sum squared resid 285464.4 Schwarz criterion 9.715325
Log likelihood -1502.123 Hannan-Quinn criter. 9.693669
F-statistic 5.672258 Durbin-Watson stat 1.988495
Prob(F-statistic) 0.003809

Figure 12. Initial sequence unit root detection results
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Null Hypothesis: D(SERO01) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag = 15)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -21.12798 0.0000
Test critical values: 1% level -3.451214
5% level -2.870621
10% level -2.571679
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SER01,2)
Method: Least Squares
Date: 01/26/17 Time:23:05
Sample (adjusted): 1/15/2010 12/25/2015
Included observations: 311 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(SERO01(-1)) -1.181865 0.055938 -21.12798 0.0000
Cc -0.313204 1.725767 -0.181487 0.8561
R-squared 0.590941  Mean dependent var -0.009187
Adjusted R-squared 0.589617  S.D. dependent var 47.50644
S.E. of regression 30.43318  Akaike info criterion 9.675354
Sum squared resid 286189.1  Schwarz criterion 9.699404
Log likelihood -1502.518 Hannan-Quinn criter. 9.684967
F-statistic 446.3914  Durbin-Watson stat 1.989658

Prob(F-statistic) 0.000000

Figure 13. First-order differential unit root test
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Figure 14. Model prediction results
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Figure 15. Comparison of the mean and predicted values of the monthly av-
erage for January to March 2016
[ 15.2016 £F 1 A = 3 B AMESFMES TUNEXT EEE

Table 1. Weekly price of pseudo-ginseng sample data matrix in 2010
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Figure 16. M-P neuron model
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Table 2. BP network structure related parameters table
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Figure 17. Comparison of predicted and true values of preliminary neural networks
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Figure 18. Phase space embedded dimension and time delay
analysis results
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Figure 19. Optimized BP neural network structure
19. f1LfE BP #E M ELEHE

7Aw
JRIAHR
800 AL
/ N\
/7 N
/#
700+ o i
///‘/
600 o T
N

\ P v
\\ ,‘/’/
500/ |

\ N
\\ 4§7J
400+

300

| |
Q1-16 Q216

. il
Q3-16 Q4-16

Figure 20. BP neural network 2016 price evaluation
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