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Abstract

This paper uses a hybrid model of Long Short-Term Memory (LSTM) and Transformer to predict the
futures price of soybean oil. Through data processing, model construction, training evaluation, and
result analysis, it is found that this model can effectively capture the characteristics of the price
sequence. It demonstrates excellent prediction performance on the test set and shows outstanding
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performance in indicators such as Mean Absolute Error (MAE), Root Mean Square Error (RMSE),
Mean Absolute Percentage Error (MAPE), and Relative Root Mean Square Error (RRMSE). Compared
with the predictions of the individual LSTM model and Transformer model, the accuracy has been
significantly improved. This indicates that this model has certain application potential in the field
of futures price prediction.
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Horprd, NBEAEE . BJE, 2SR D S5 R AT PR IS LA AT B AR 2 A
MultiHeadAttention(Q, K,V ) = concat(head, -, head, , )W° ,
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{O, if p <dropout rate

X ’

y= , otherwise
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BN 0. HEN LW, AN
X—u
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Z AL
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n
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RMSE
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T X PUANBFR 25 G VA, AT DAASTH T AR e AN [RR 25 RO R 3R B, DA S8 v iy b ) i A 7Y
BRI TRKS R A& e M. THE ARV RMSE & 155.19, MAE 5 116.02, MAPE & 1.51%, RRMSE
N 0.022; MR RMSE & 200.35, MAE & 157.16, MAPE & 1.90%, RRMSE & 0.026.
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Figure 1. Comparison diagram of the prediction results of the training set and the test set with

the real data
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LA I ZRIRE R I SRS AT AR EAT T, JFA T &5 S AT SO — A Ab B, A AR 31 S as
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6.2. VH&IGFRDHT

LSTM BAAEE!.
o JIZEELI: MAE A 110.82, RMSE 4y 160.54, MAPE 4 1.87%, RRMSE Jy 0.031. X HIEIZk
8 b, BTG 5 B (P 4axd 228 110.82, R ZEMF 7 BIME P 7 iRl 160.54, ~F-I44i%
B IR 22N 1.87%, HIXHEIJRR 220 0.031, FEAARYIZRHCRAR BLT -
o MRA#ELRIL: MAE Jy 165.42, RMSE y 221.53, MAPE y 2.34%, RRMSE Jy 0.026. Il izt4E ()% T
RESRAR B T IZRES, K802 MAE M RMSE $271H 81 5, BB A7 AE @ RERE I I U6, AT S
i LIz AL RETTHE5 -

Table 1. Comparison of prediction error indicators
= 1. TUNRZEIRFRELE

Model MAE RMSE MAPE RRMSE
LSTM-Training 110.82 160.54 1.87% 0.031
LSTM-Testing 165.42 221.53 2.34% 0.026
Transformer-Training 323.73 365.45 4.55% 0.051
Transformer-Testing 293.4 360.58 3.26% 0.041
LSTM-Transformer-Training 116.02 155.19 1.51% 0.022
LSTM-Transformer-Testing 157.16 200.35 1.90% 0.026
Transformer BABEHE]

o YIZELID: MAE N 323.73, RMSE & 365.45, MAPE ‘A 4.55%, RRMSE & 0.051. %4 iR
ZEHUARR, UL SR B S RO R A .

o AL MAE K 293.4, RMSE Ny 360.58, MAPE y 3.26%, RRMSE Jy 0.041. BARIMREIEE
SIRISIR T ISR, (B RE I ZR AR AR (1R 22 #RAL T8 K, SRR AL 40L& fig Sl
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