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Abstract

Theoretical frameworks in Topological Data Analysis (TDA) are essential for understanding complex networks  
like telecommunications infrastructures.  In  Kenya,  TDA has been applied to  enhance network reliability  and 
optimise resource allocation. The methodology involves constructing TDA persistence diagrams from network 
data, applying L1-regularization to avoid overfitting, and employing cross-validation for model selection. This  
theoretical framework provides a robust methodology for enhancing telecom network reliability in Kenya through 
the application of TDA and regularization techniques. The findings suggest that further empirical studies should be 
conducted to validate these models with real-world data. Policymakers could also consider implementing these 
methods  to  improve  network  resilience  and  efficiency.  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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