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Abstract

Steel, as one of the most critical materials across various industries, plays a
vital role in the global economy. However, its high price volatility, complex
and non-linear dependencies, and the inability of traditional models to
capture long-term correlations have made its accurate forecasting a serious
challenge. To overcome these shortcomings, this research proposes a
comprehensive deep learning approach for steel price time series
forecasting, structured in three main phases. First, the data undergoes
preprocessing, including handling missing values, normalization, and
creating time window inputs. Second, various deep learning models,
including Recurrent Neural Networks (RNNs), Transformer networks
(PatchTST), and Convolutional Networks, are trained and optimized.
Finally, the third phase involves evaluating and comparing the models'
performance using the R?, RMSE, and MAE metrics. Evaluation results
demonstrate that the PatchTST model, by utilizing its attention mechanism
and processing data in segments or “patches,” successfully identified
complex, long-term dependencies with superior accuracy compared to
other models. Specifically, PatchTST achieved a leading R2 value of
0.9815 and the lowest RMSE of 0.0304 in steel price prediction.
Conversely, standard RNN models exhibited significantly weaker
performance due to their sequential nature and inherent structural
limitations. These findings underscore the definitive superiority of
Transformer-based models for accurate forecasting of complex time series
data.
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