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Abstract - Hot Rolled Coil (HRC) is a foundational commodity in multiple industrial sectors, including
automotive, construction, and manufacturing. Due to its high demand and sensitivity to global market forces,
forecasting its price accurately is a major economic challenge. This paper proposes a machine learning-based
framework that utilizes regression techniques and deep learning to model the price fluctuations of HRC.
Incorporating a wide range of factors—from raw material costs to geopolitical impacts—the study demonstrates
the effectiveness of Al models, particularly polynomial regression and XGBoost, in generating real-time price
forecasts. The system enables industries to adopt a data-driven approach to procurement, financial risk
management, and strategic inventory planning.

Index Terms - HRC Forecasting, Machine Learning, Regression, XGBoost, LSTM, Market Intelligence, Price
Prediction, Al in Steel

|. INTRODUCTION

Hot Rolled Coil (HRC) is a vital material in steel-dependent industries like construction and automotive
manufacturing. The pricing of HRC is influenced by complex factors such as raw material costs, economic
indicators, global demand, and geopolitical events, making accurate forecasting a major challenge. Traditional
forecasting methods fall short in capturing rapid, real-time market shifts. This study proposes a machine
learning-powered forecasting system that leverages regression and time-series models to deliver real-time price
predictions. The primary objectives include developing an accurate Al-based model, evaluating model
performance using metrics like RMSE and R?, and visualizing future trends for strategic decision-making. The
research emphasizes real-time processing, interpretability, and predictive accuracy to optimize inventory
management and reduce financial risk. Ultimately, the system provides actionable insights for stakeholders in
steel and commaodity markets.

Il. LITERATURE SURVEY

Machine learning (ML) has gained widespread adoption in price forecasting across various sectors such as
finance, commodities, and manufacturing. Traditional statistical models like Linear Regression and
AutoRegressive Integrated Moving Average (ARIMA) have long been employed for predicting prices; however,
they often fall short in capturing the complex, non-linear, and dynamic nature of real-world markets. With the
rise of artificial intelligence (Al), more advanced models such as Long Short-Term Memory (LSTM) networks
have demonstrated improved performance in handling time-series data and price volatility. Regression-based
models like Linear and Polynomial Regression are valued for their simplicity and interpretability, serving as
foundational benchmarks in predictive modeling. Polynomial Regression, in particular, allows for modeling non-
linear patterns in pricing. Logistic Regression, though primarily designed for classification, has also been adapted
for probabilistic trend forecasting. Support Vector Regression (SVR) has proven effective in capturing intricate
relationships in smaller, complex datasets. Time-series-specific models have also been instrumental in forecasting
price trends. ARIMA remains a strong choice for short-term prediction due to its statistical robustness, while
LSTM networks excel in capturing long-term dependencies in sequential market data. Facebook's Prophet model
is another viable approach, known for its effectiveness in handling seasonal patterns and incomplete data. Several
prior studies support the application of ML in commodity forecasting. Huang et al. (2022) explored ML
techniques for stock market prediction, while Keskin (2018) applied deep learning to forecast mid-price
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movement using order book data. In the context of the steel industry, Chavez-Garcia et al. (2020) applied neural
networks to predict metal deformation during hot rolling processes. Further studies by Muiller (2024) and Rocha
et al. (2023) explored Al use in predictive maintenance and property modeling of steel, respectively. Despite
these advancements, limited research exists that focuses specifically on real-time forecasting of Hot Rolled Coil
(HRC) prices using Al. Most prior work has centered around financial markets or general commodities, leaving
a gap in steel-specific predictive systems. This paper addresses that gap by proposing a machine learning-based
framework tailored for dynamic HRC price prediction, integrating multiple economic, geopolitical, and industrial
features to achieve higher forecast accuracy and relevance for the steel industry.

1. METHODOLOGY

Our Paper employs an ML-based methodology to forecast HRC prices using real-world market data. The dataset
includes historical HRC prices, raw material costs (iron ore, coal), economic indicators, supply-demand trends,
and geopolitical factors. Preprocessing involved handling missing values, feature engineering, normalization, and
time-series formatting for LSTM compatibility. Multiple models were evaluated, including Linear Regression,
Polynomial Regression, Logistic Regression, LSTM, ARIMA, and XGBoost. Each was assessed using RMSE,
MAE, and R? to determine predictive accuracy. The implementation pipeline consists of data preparation, model
training with hyperparameter tuning, performance comparison, future prediction generation, and forecast
visualization. The goal is to identify the most effective model for accurate and actionable price forecasting in the
steel industry.

IV. RESULTS
IVV. Model R2 Score MAE RMSE
Linear Regression 0.9758 1156.92 1690.45
Polynomial Regression 0.9873 909.64 1223.11
LSTM (Test Set) 0.6501 1415.33 1697.78
XGBoost (Train Set) 0.9977 387.33 516.45

FORECAST VISUALIZATION
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Interactive HRC Price Forecast using YGBoost

Interactive HRC Price Forecast using XGBoost
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Figure 4: LSTM Prediction on Test Set (Dotted forecasted region)

V. CONCLUSIONS

This study presents a machine learning-based framework for predicting Hot Rolled Coil (HRC) metal prices.
Through the use of traditional regression, advanced ensemble models, and deep learning architectures, we
evaluated the accuracy and applicability of various approaches for real-time price forecasting. Our analysis shows
that polynomial regression and XGBoost performed exceptionally well, offering high precision and robustness
in capturing complex market dynamics. Although LSTM shows potential for time-series prediction, its
performance was limited due to data constraints. Future work will explore integrating macroeconomic indicators,
real-time news sentiment, and hybrid Al architectures to further enhance prediction accuracy. This research

contributes to the growing application of Al in commaodity pricing, promoting smarter industrial decision-making
in volatile markets
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