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AB STR AC T  

Background: The assessment of cost-effectiveness for industrial machinery fleets in developing economies is often 

hampered by sparse, heterogeneous data and the need to integrate operational parameters with economic constraints. 

Existing deterministic models frequently fail to quantify the uncertainty inherent in such complex engineering 

systems. 

Purpose and objectives: This working paper presents a methodological evaluation of a novel Bayesian 

hierarchical model designed to rigorously measure the cost-effectiveness of industrial machinery fleets. The 

objective is to provide a robust framework that quantifies uncertainty and pools information across disparate fleet 

units. 
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Article Highlights 

• Three-level hierarchical model shrinks extreme estimates 

toward group mean 
• Quantifies uncertainty in cost-effectiveness ratios for 

fragmented data 
• Superior precision compared to conventional deterministic 

approaches 
• Framework supports asset management and procurement 

planning 

Methodological Contribution 

A Bayesian hierarchical model that formally incorporates 

uncertainty and improves estimation efficiency through 

partial pooling of heterogeneous fleet data. 

This paper presents a methodological framework, not an empirical 

case study. 
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📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 

✉️ REQUEST FULL PAPER 

📧 Email: info@parj.africa 

Request your copy of the full paper today! 
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