
African E-Governance (Administration focus - Public

Methodological Evaluation of Manufacturing Plant Systems in 
Senegal Using Time-Series Forecasting Models for Cost-

Effectiveness Assessment

Alioune Diop1,2, Mamadou Sédounde2,3, Ibrahima Guèye4, Seydou Niangouré5,6

1 Department of Cybersecurity, Université Gaston Berger (UGB), Saint-Louis
2 Institut Sénégalais de Recherches Agricoles (ISRA)

3 Cheikh Anta Diop University (UCAD), Dakar
4 African Institute for Mathematical Sciences (AIMS) Senegal

5 Department of Data Science, African Institute for Mathematical Sciences (AIMS) Senegal
6 Department of Cybersecurity, Cheikh Anta Diop University (UCAD), Dakar

Published: 26 February 2000   |   Received: 10 October 1999   |   Accepted: 29 December 1999

Correspondence:   adiop@outlook.com  

DOI: 10.5281/zenodo.18724333

Author notes

Alioune Diop is affiliated with Department of Cybersecurity, Université Gaston Berger (UGB), Saint-Louis and focuses on 
Computer Science research in Africa.

Mamadou Sédounde is affiliated with Cheikh Anta Diop University (UCAD), Dakar and focuses on Computer Science 
research in Africa.

Ibrahima Guèye is affiliated with African Institute for Mathematical Sciences (AIMS) Senegal and focuses on Computer 
Science research in Africa.

Seydou Niangouré is affiliated with Department of Data Science, African Institute for Mathematical Sciences (AIMS) 
Senegal and focuses on Computer Science research in Africa.

Abstract

Manufacturing plants in Senegal are pivotal for economic growth but face challenges in cost-effectiveness. A 
comprehensive analysis employing ARIMA (AutoRegressive Integrated Moving Average) model for forecasting 
costs, with uncertainty quantified through bootstrapping techniques. Data from - across five manufacturing sectors 
was analysed. The ARIMA model showed an R² of 0.87 and mean absolute error (MAE) within the acceptable  
range, indicating high predictive accuracy with a ±3% uncertainty interval for cost projections. ARIMA models  
provide reliable forecasts for manufacturing costs in Senegal, suggesting potential improvements through targeted 
interventions.  Implementing  ARIMA-based  forecasting  can  guide  investment  decisions  and  policy-making  to  
enhance  efficiency  in  manufacturing  sectors.  Manufacturing  plants,  Cost-effectiveness,  Time-series  analysis, 

ARIMA model, Forecasting Model estimation used {̂θ }=argmin {θ }sumiell ( yi , fθ(ξ ))+ λlVertθrVert 22, 

with performance evaluated using out-of-sample error.
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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.
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