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Abstract

The traditional stock index model is usually difficult to analyze the complexity and nonlinear data
of the stock market. In this paper, ARIMA-LSTM hybrid model combining Auto-regressive Inte-
grated Moving Average model and Long Short Term Memory Network is proposed to extract the
linear and nonlinear relationship of stock data, and make short-term prediction of stock data. The
modeling analysis of actual stock data shows that the prediction effect of the hybrid model is bet-
ter than that of the single Auto-regressive Integrated Moving Average model.
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2.1. ARIMA =3

ARIMA (Autoregressive Integrated Moving Average)t:, FNZE B ER T E RIAET, &—
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e RGO TR PR, R DLAE B 1] A PR Ok RIS, DA A4 AR R AA
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Graph 1. Internal structure of LSTM neural network storage cell
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Graph 2. Time series and first-order difference of stock data of Tuopu Group
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Table 1. Model test results
%=1 BARIER

g kit AIC FTUERIR IG5 R
ARIMA (1, 1, 2) 4911.46 S EHRI R
ARIMA (2,1, 1) 4910.73 T 2
ARIMA (2, 1, 2) 4910.55 O
ARIMA (3,1, 1) 4908.86 SHARE
ARIMA (3,1, 2) 4905.83 SR SRR
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Graph 3. ARIMA fitting and prediction results
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Graph 4. ARIMA-LSTM prediction results
4. ARIMA-LSTM FiimizE R

Table 2. Model prediction results
2. REFUMGER

RS ARIMA TR EAREL

WREE ARIMA REHEEL

B g mam Bl B e mwm mwm
2022/3/4 52.85 54.0154 56.09 2022/3/18 58.31 54.20357 59.03
2022/3/7 50.85 54.05824 51.07 2022/3/21 58.44 54.11063 57.97
2022/3/8 51.58 54.3208 50.65 2022/3/22 58.91 54.15141 58.03
2022/3/9 53.69 54.20231 54.71 2022/3/23 58.36 54.21261 57.99
2022/3/10 55.78 54.03031 52.59 2022/3/24 57.76 54.16148 58.21
2022/3/11 54.8 54.17706 53.88 2022/3/25 55.38 54.12864 57.69
2022/3/14 52.53 54.26844 51.36 2022/3/28 54.9 54.17926 56.35
2022/3/15 54.06 54.12401 55.13 2022/3/29 55.32 54.18978 53.47
2022/3/16 59.47 54.09586 57.86 2022/3/30 58.54 54.1464 55.86
2022/3/17 59.49 54.21904 58.84 2022/3/31 56.8 54.15137 56.84

Table 3. Model error comparison results
3 BEIRE—ER
R MAE MSE MAPE
ARIMA (3, 1, 2) 2.6766 10.0324 4.9420%
ARIMA-LSTM 1.2620 2.4450 2.2825%

N SRR ATy, HAT 1262 280E NG ERIE, &5 20 N MERERIE . s 5 2 i
MARZEANRFE 4. 3 50 TINZE RAITRMAR 2= B BT &5 ARIMA-LSTM #2545 %58 iy 1 T A B
X IR A BLAT B U iz A e
4, 518

ASCHREL T AR B ZEAY 1705 450, 2 AiE T ARIMA #i7 5 ARIMA-LSTM 1R &8, 3F
Sof B ZEH IR AT R BATRI . £ G ) ARIMA-LSTM VR -G AR T of i 22 W 28 A R0 3 4y, 3 i 22 YRR 3B A
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Table 4. Forecast results of Taipingniao stock
F 4 KEBREMNGER

H3% WAL YR TRAERITNE H3% WAL YR TRAERI TN
2022/3/24 20.85 21.09 2022/4/11 18.98 19.74
2022/3/25 20.75 20.83 2022/4/12 19.43 19.63
2022/3/28 20.59 20.67 2022/4/13 19.65 19.29
2022/3/29 20.35 20.49 2022/4/14 19.98 20.13
2022/3/30 21.09 20.89 2022/4/15 19.66 19.89
2022/3/31 21.18 21.04 2022/4/18 19.62 19.73
2022/4/1 20.97 21.02 2022/4/19 19.65 19.63
2022/4/6 20.91 20.9 2022/4/20 19.91 19.91
2022/417 20.44 20.66 2022/4/21 19.74 20.12
2022/4/8 19.76 20.15 2022/4/22 20.58 20.08

Table 5. Forecast error of Taipingniao stock

5 KFPEREMMRE—R

i MAE MSE MAPE

ARIMA-LSTM 0.2130 0.0791 1.0588%

RIS HBOIAT K E N EE S0 R A T T R R . S2I6 45 R I ARIMA A5 7R E b % 2 5504 330 47 3 )
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