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Seasonal time series prediction
based on combination model of GRA-LSTM and SARIMA
LUO Guangcheng, GAO Jiajue, CAI Wenxue
( Department of Electronic Commerce, South China University of Technology, Guangzhou 510000, China)

[ Abstract] In view of the insensitivity of LSTM model to periodic and trend changes in seasonal time series, this paper proposes to
combine SARIMA model with LSTM model to improve the prediction accuracy of the model. The method firstly constructs a many
—to—one LSTM model with key influencing factors as nonlinear input layer and historical data as linear input layer, and inputs the
key influencing factors and historical data screened by GRA method into the model to obtain preliminary prediction results. then, the
SARIMA model is used to predict seasonal time series according to historical data, and the proportion sequence of unit nodes in the
prediction results is extracted to realize the extraction of cycle and trend information in time series. finally, the preliminary prediction
results obtained by LSTM are corrected according to the proportion of unit nodes extracted in SARIMA model to obtain the final
prediction The accuracy of the combined model is verified by selecting the passenger flow data of a city “s civil aviation Spring
Festival travel rush. Compared with four single models, such as support vector machine, GRA method, GRA-LSTM model and
SARIMA model, the superiority of the combined model for seasonal time series prediction is verified.
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Fig. 1 Tuple structure of LSTM network
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Fig. 2 Processing steps of combined model
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Tab. 1  Influencing Factors of Air Spring Festival travel rush
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Tab. 2 Correlation Analysis Results
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Fig. 3 LSTM single model prediction results
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Fig. 4 Prediction results of single ARIMA model

SARIMA 5 RY () F 25 SR AE Fa 35 - 5 FL S 5
AW (AR BN EL R, R AL A AL
SEAR B AR T AL IS A5 3 0 TR0 25 SR an 1%
5 FR.

550001
50 000 |

5 45000

<

18 40 000

135000

=

= 30 000 -

25000

20000 v b 1
135 79 1113151719212325272931 33353739

Fiz KBUH
Es5 AEEBETmMER

Fig. 5 Prediction results of combined model
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Tab. 3 Prediction error of hybrid model
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Fig. 6 Prediction results of several models
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Tab. 4 Prediction errors of several models
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