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Abstract

Accurate demand forecasting is critical for retail inventory planning, supply chain
management, and sustaining profitability. However, complex real-world retail demand
patterns with promotions, trends, pricing variations and evolving consumer preferences
pose modelling challenges. Recent advances in Machine Learning (ML) offer new data
driven capabilities for uncovering hidden non-linear patterns toward improved demand
sensing. This paper reviews Machine Learning applications in retail demand forecasting
and synthesizes key findings on techniques, comparative accuracies of selected models
and benefits of implementation. Popular methods examined include Autoregressive
Integrated Moving Average (ARIMA) model, Support Vector Machines (SVMs) as
well as Neural Networks. Key challenges such as computational complexity, model
interpretability, and data limitation and integration are analysed and future research
directions proposed related to creation of transfer learning models, lightweight deep
learning models and customized demand forecasting models. The review suggests that
while current machine learning implementations demonstrate forecast accuracy gains,
considerable research is still needed to yield tangible business value, upon practical
implementation of these models.
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