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Abstract

This research explores the role of machine learning techniques in improving
the accuracy of electricity demand forecasting by analyzing large and
complex historical datasets related to consumption patterns, weather
changes, and economic activity. Accurate demand forecasting is essential for
planning energy production and distribution, reducing losses, and stabilizing
power grids. Advanced machine learning models, such as Artificial Neural
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Networks (ANN), Support Vector Machines (SVM), and Random Forest
algorithms, were applied to case studies in various urban environments in
Iraq, focusing on seasonal consumption and behavioral shifts. The results
demonstrated that these models significantly outperformed traditional
forecasting approaches, enabling faster and more responsive energy
management decisions. The research also addresses the challenges of
implementing these models in Iraq, including data quality issues, technical
infrastructure limitations, and the need for skilled human resources. It
recommends the development of unified national energy consumption
databases and the adoption of supportive policies for Al research to foster
sustainable solutions.
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