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Abstract

Regarding to the problem of data-driven prediction in mathematical modeling competition, this
paper introduces the advantages and disadvantages of methods such as curve fitting, interpolation,
regression, neural network model, and time series model in detail. After that, this paper uses
these methods to forecast the sales in the next year on the basis of the same data set. It is found
that the ARIMA model of time series reaches the optimal prediction.
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Table 1. Sample data of sales in 2019~2021 year
7= 1.2019~2021 FHERIREER RS

2019 “FAE(55) 2020 FAHHE(F) 2021 FAHE (%)
-9l 8134.8 6122.9 5277.65
P2 7843.5 5461.3 4958.2
HF3 7399.4 5310.55 4385.55
B4 7166.9 4939.1 3995.9
wPS 7055.85 4820.2 3635.9
EF6 4950.1 4178.95 3152.7
wPT 4283.8 3736.6 2386.1
w8 4180.1 2938.8 1491.9
54302 255 560 970
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Figure 1. Prediction of sales derived from curve fitting method (left: with one-year sample data; right: with three-year sam-
ple data)
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Figure 2. Prediction of sales derived from interpolation method (left: with one-year sample data; right: with three-year sam-
ple data)
E 2. fREXHETNE(E: B—F8ERN; A: R=ZF8EMN)
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Figure 3. Prediction of sales derived from multiple linear regression method (left: with one-year sample data; right: with
three-year sample data)
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Figure 4. Schematic diagram of neural network structure
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Figure 5. Prediction by neural network
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Figure 6. Future one-year sales prediction by ARIMA time series
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Table 2. Error analysis and comparison of model

2. RENRENT SR

TR 7R IIAR NS 43 L% SR8 24 o R 22 HROAR S 4 %
ARIMA 5.74 16.69
LSTM 10.53 29.31
LA (12H) 7.38 19.23
HIZ A (B6H) 3.64 14.32
ZIWEEE(2H) 154.70 1213.76
Z W IHEG6H) 120.81 1485.32
ZWEIH(12 ) 7.38 65.47
Z I EAG6H) 10.79 86.51
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