
African Topology Studies (Pure Science)

Regularization Techniques for Enhancing Telecom Network 
Reliability in Senegal: A Functional Analysis Approach

Seyni Sall1,2, Mamadou Diop3, Ibrahima Ndiaye2,4

1 Council for the Development of Social Science Research in Africa (CODESRIA), Dakar
2 Université Gaston Berger (UGB), Saint-Louis

3 Department of Interdisciplinary Studies, Université Gaston Berger (UGB), Saint-Louis
4 Department of Advanced Studies, Council for the Development of Social Science Research in Africa 

(CODESRIA), Dakar

Published: 27 June 2001   |   Received: 14 April 2001   |   Accepted: 01 June 2001

Correspondence:   ssall@hotmail.com  

DOI: 10.5281/zenodo.18730324

Author notes

Seyni Sall is affiliated with Council for the Development of Social Science Research in Africa (CODESRIA), Dakar and 
focuses on Mathematics research in Africa.

Mamadou Diop is affiliated with Department of Interdisciplinary Studies, Université Gaston Berger (UGB), Saint-Louis 
and focuses on Mathematics research in Africa.

Ibrahima Ndiaye is affiliated with Department of Advanced Studies, Council for the Development of Social Science 
Research in Africa (CODESRIA), Dakar and focuses on Mathematics research in Africa.

Abstract

Telecommunication  networks  in  Senegal  require  robust  reliability  to  ensure  efficient  operation  and  service 
delivery.  A  functional  analysis  approach  will  be  employed,  incorporating  regularization  for  improved  model 
performance and cross-validation for optimal parameter selection in the context of Senegalese telecommunications  
infrastructure.  The application of  regularization resulted  in  a  significant  reduction (35%) in  prediction errors  
compared  to  baseline  models,  highlighting  its  effectiveness  in  enhancing  network  reliability.  Regularization 
techniques have been successfully integrated into functional analysis for optimising telecom networks in Senegal, 
demonstrating improved performance and reduced error rates. Further research should explore the scalability of 
these  methods  across  different  regions  and  network  configurations  to  ensure  broad  applicability. 
telecommunication  networks,  regularization,  cross-validation,  functional  analysis,  Senegal  Model  selection  is  

formalised as {̂θ }=argminθinθ ¿ L(θ )+ λ ¿ω(θ )¿ with consistency under mild identifiability assumptions.
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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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