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Abstract

Financial time series forecasting is of great significance to economic decision-making and investment,
but the complexity of financial markets brings challenges to the construction of forecasting models, and
the trend of gold price has attracted much attention, so accurate forecasting is crucial. This paper aims
at the shortcomings of existing combination models, an innovative nonlinear ARIMA-LSTM combined
model is proposed for gold price prediction. The empirical analysis shows that although ARIMA(3,1,5)
model, LSTM model and GRU model can capture the features of time series, the prediction bias exists.
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The results show that the combined model ARIMA-LSTM has better prediction effect than the other
three models. Through MAE and RMSE evaluation, the advantages of ARIMA-LSTM model in gold price
prediction are verified, which provides new ideas for financial decision-making.
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S R [ 3 47 TN F 4 b AT 28 oG F L, L uERA M T A B BUR i e A AR, BERER
NGFERE, XTI E RS FiE A1), (HERTIN S 42238, 45 E 7 B k4
ERENLEE S SIS R, AT @ RS, EUNSE R TNEMTT AT, HeEN—
Fh B LG BT, HMAE AR LR EHE SRV E U, R TIN5 S A A% AN e A 43 2% SR s ol
ESEHLOCEETE 5], IEXT E AT RS R AR .

& RN 8] 73 37 T ARORIE 2 7 VR GRS e AR A, JRIE0 N — B R B A AL . B
ARG AL ARIMA FiT GARCH N A 32 . i, ARIMA 52 2 EA%(MLPs) 45 &, T Tl br et
/K 500 a4 VRUERC T B BORE IR RS, I T A SRR T [2]. X B kg i GARCH R AL 7E
I 55 T 3% T b PR HE R M SR MR R3] . BE S THERBOR I COHRE D, DA A I 4% (ANN) A% O 1 REAL
JiFB W Sk A X RTVETEALBEAN SE R . ORI BT B B R (R B R AR e, U AR AR AR 2
KAFMEEBZRA . Hsh, U FAEREZ M 4% (BPNN) AL ()7 2 M 4% 4589 [4], PAK SRR 2L
(SVM)ZE2Z B85 S BL[5], ARSI A2 T ZKH .

B, fIR20%5(2014)35 ) ARIMA. ARMA. GARCH Z54% Giint 1] 51 J7 vk 8 T RS2 40 4 T
IS HT 7 S0 B R A SR H A s A A (6]« ARIMA RTS8 3 6o 7 s e 8 A, 402 B 1) 52 27 508 1)
AR, TR R AR 7] 25, BEERARSEW IR, PSS SRR EE S ) %
[8], ZEWHM4%(2023) L 2= R Wk i M ZE B i 4 2 LSTM FP P 2e AR, AHEL BP AT Elman #14 W 4& 1 7Y
Fpm Rz N S5 R WA &, e BRI A0 [9]. 2 (2024) I 48 I 52 T 4 1 e
SR LSTM 38 H M 22 I 25 (RRE PR, 6 AN EAT T, SRR 45 SR B, LSTM BLAL T AN, 45 SRR ZE /D,
FEAEE m, BA R BB 4R [10]

B4 ARIMA S0 ER B NV 2, H 28l FAR e RS B 2 E R E, 1 LSTM S8R % 2]
BN TR R R e, FEAFEA IR R BRI E, 157 T (2020) L T ARIMA BAUAT LSTM HEHY,
HAAH LR LSTM BRI HER LT ARIMA BEAI[11], ANk BA— 70w DL 4 T o7 %o 4 b A0 90 110 &2 2k
PE, (R AR ORI T RS R B A5 (2022) VTR Y 22 4 Rl e AR i JE 2R 1 ARIMA-LSTM 2H 45 45
B, TEAS R TR DX 116 4 R (8] 3 50 AT 200, S T 94 [12].

zi b, DA MR I T A A, ARIMA-LSTM RGN & T AL S8 SURBE 22 S0 3, A2 4 abi
()3 AN A TO00N P BRLEL s 77, DR AR 7 3 T2 A SO ) ) PP B A s B T E S S SR A, AR SR IE
RTEME ST, FX UM A B, IREAHHAELHE ARIMA-LSTM HARA, Ry kiE —#
PR A, SIS B A U A 7 B AR wRA FEE TR, 3l 45 PR — B G R PR AL A B BNE LG SIE 3 B L TR P R
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Figure 1. The ARIMA modeling process
B 1. ARIMA E1E571E
(=) LSTM H#
K45 We A2 45 (Long Short-Term Memory) /& —FlEEFR S T I IE A A 25 (RNN) . BB [T T R
fif AL gt RNN FE AL B IR (8] 2 A1 B “BBEEV K7 o). LSTM 85I N THCN “T TR " 4,
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Figure 2. LSTM neural network structure
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Figure 3. The training process of the LSTM neural network model
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Figure 4. Closing price and time series chart of the closing price after first-order differencing
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Figure 5. Autocorrelation Function and Partial Autocorrelation Function
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Figure 6. Akaike Information Criterion and Bayesian Information Criterion
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Figure 7. The fitting effect of the ARIMA model
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Figure 8. Predicted results and actual results
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Figure 10. The actual results and predicted values of the Long Short-Term Memaory (LSTM)
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Figure 11. Comparison among the combined model, the GRU (Gated Recurrent Unit) model and the true values
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