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Abstract. In the rapidly evolving landscape of global supply chain management, decision-makers 

face unprecedented challenges in optimizing resilience. This study introduces a stochastic multi-

criteria decision-making (MCDM) framework that integrates probabilistic modeling with advanced 

linear programming to enhance decision efficacy. Utilizing real-time data analytics, the framework 

facilitates the anticipation of potential disruptions, offering strategic pathways for resilience 

enhancement. Our results demonstrate significant improvements in supply chain robustness, 

underscoring the efficiency of the proposed model in real-world applications. The insights derived 

from this work offer a substantial contribution to the field of management science, providing a 

robust tool for practitioners aiming to fortify their supply chain resilience strategies. 
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Introduction 

In today’s interconnected global economy, supply chains serve as the backbone of 

international trade and commerce. The importance of maintaining a resilient supply chain 

has never been more critical, as evidenced by recent global disruptions caused by 

pandemics, geopolitical tensions, and natural disasters. These events have highlighted the 

need for robust frameworks capable of mitigating risks and enhancing operational 

continuity in supply chain management. This paper addresses the pressing challenge of 

optimizing supply chain resilience through a novel stochastic multi-criteria decision-

making (MCDM) framework. The proposed framework incorporates probabilistic modeling 

and advanced linear programming techniques to assess and enhance the resilience of supply 



chains. By utilizing real-time data analytics, the framework predicts potential disruptions, 

allowing decision-makers to implement preemptive strategies efficiently. This innovative 

approach not only fortifies supply chains against unforeseen events but also enhances their 

adaptability to the ever-changing global market dynamics. This article is structured as 

follows: Section 2 elaborates on the methodology employed in developing the MCDM 

framework. Section 3 presents the application of the framework within case studies, 

highlighting its practical benefits. Section 4 discusses the results and their implications for 

future research and practice in supply chain management. Finally, Section 5 concludes with 

recommendations and insights drawn from the study. 

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

subscription. 
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