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Abstract. Supply chain management faces unprecedented challenges in the era of globalization and 

digital transformation. This study presents a novel algorithmic framework designed to optimize 

predictive resource allocation within multinational supply chains. By leveraging advanced machine 

learning techniques and real-time data analytics, we developed a system that significantly enhances 

resource efficiency and reduces operational costs. The framework was tested with empirical data 

from various industries, demonstrating a consistent improvement in key performance indicators. 

Our findings indicate that the proposed method not only streamlines resource distribution but also 

fosters strategic decision-making in complex supply environments. 
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Introduction 

The contemporary landscape of global supply chain management is plagued by a variety of 

challenges, primarily stemming from increasing complexity, globalization, and rapid 

technological advancements. Businesses are compelled to navigate a labyrinth of logistical 

hurdles as they strive to enhance efficiency and remain competitive. The critical global 

issue of resource allocation, particularly in multinational supply chains, has emerged as a 

pressing concern for management scientists and practitioners alike. As organizations 

expand across borders, the intricacies of resource distribution become exponentially 

complicated, necessitating more sophisticated and adaptive approaches to management. 

The need for innovative methodologies to address these challenges is pressing, especially in 



the context of fluctuating market demands and unpredictable disruptions, such as those 

caused by geopolitical tensions or environmental changes. Given that supply chains directly 

impact organizational profitability and sustainability, optimizing resource allocation is 

paramount for achieving operational excellence and strategic alignment with corporate 

objectives. This paper introduces a groundbreaking algorithmic framework tailored for 

predictive resource allocation in multinational supply chains. Our research aims to bridge 

the gap between theoretical models and practical applications, providing a comprehensive 

solution that integrates advanced computational techniques with real-world data. In the 

sections that follow, we will delve into the methodological underpinnings of our proposed 

framework, present empirical findings from diverse case studies, and discuss the 

implications of our research for both academia and industry. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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