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Abstract. This study addresses the pressing issue of resource allocation inefficiencies within global
supply chains, a challenge exacerbated by recent disruptions and increasing market volatility. We
propose an innovative algorithmic framework that integrates advanced data analytics and machine
learning techniques to optimize resource distribution processes. Through a series of empirical
simulations and case studies, we validate our model against traditional allocation methods,
demonstrating significant improvements in efficiency and cost reduction. The insights garnered
from this research not only contribute to the theoretical landscape of supply chain management but
also provide actionable strategies for practitioners aiming to enhance resilience and responsiveness
in their operations.
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Introduction

In today's interconnected economy, global supply chains are integral to organizational
success, yet they face unprecedented challenges that threaten their efficiency and
effectiveness. With ongoing geopolitical tensions, environmental concerns, and the
aftermath of the COVID-19 pandemic, the need for robust resource allocation strategies has



never been more critical. Supply chain managers are under increasing pressure to optimize
the use of resources while maintaining agility in responding to dynamic market conditions.
This study seeks to explore the complexities associated with resource allocation in global
supply networks, focusing on the integration of advanced technological methodologies to
address these issues. The research presents an algorithmic framework designed to enhance
resource optimization through the utilization of predictive analytics and machine learning
algorithms, thus paving the way for more resilient supply chains in the face of global
disruptions. Our investigation is structured in the subsequent sections: we begin with a
literature review to contextualize our study within the existing body of knowledge. Next,
we outline the methodological approach employed in developing our algorithmic
framework, followed by a detailed analysis of the empirical results. Finally, we conclude
with a discussion of practical implications and future research directions.
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