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ABSTRACT

Background: The assessment of cost-effectiveness for industrial machinery fleets in developing economies is often
hampered by sparse, heterogeneous data and complex operational interdependencies. Traditional deterministic
models fail to adequately quantify uncertainty, limiting robust decision-making for asset management and capital

investment.

Purpose and objectives: This study presents a novel Bayesian hierarchical modelling framework designed to
evaluate the cost-effectiveness of heavy machinery fleets. Its objective is to provide a robust, probabilistic
methodology that integrates multiple data sources and explicitly accounts for operational variability and uncertainty

in the Rwandan context.
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Avrticle Highlights
« A three-level Bayesian hierarchical model integrates sparse,
heterogeneous operational data.
« Posterior distributions reveal excavators and haul trucks as
most cost-effective asset classes.
¢ Operational downtime identified as the most influential
predictor of poor cost-effectiveness.
» Provides a statistically rigorous framework for analysis
under data constraints.

Core Model Specification
log(CER i) = o {j[i]} + PX i + ei, where aj ~
Normal(p_a, o_0?) represents fleet-type varying intercepts.

This methodological evaluation presents a novel probabilistic
framework for asset management in developing economies.



mailto:uniyonsenga@outlook.com
https://doi.org/10.5281/zenodo.18966263

Uwimana Niyonsenga

1(1): 42-56 (2004)

ABSTRACT-ONLY

PUBLICATION

This is an abstract-only publication. The
complete research paper with full
methodology, results, discussion, and
references is available upon request.

B REQUEST FULL PAPER

Email: info@parj.africa

Request your copy of the full paper today!

SUBMIT YOUR RESEARCH

Are you aresearcher in Africa? We
welcome your submissions!

Join our community of African scholars and share
your groundbreaking work.

Submit at: app.parj.africa

Scan to visit app.parj.africa

Open Access Scholarship from PAR]

Empowering African Research | Advancing Global
Knowledge


mailto:info@parj.africa
https://app.parj.africa/

