
African Software Engineering Review

Methodological Assessment of Quasi-Experimental Designs in 
Municipal Water Systems within South Africa: A Comprehensive 

Evaluation

Mpho Tshabalala1,2, Zola Motshekga2,3, Sipho Khumalo3,4, Kgosi Nkosi5,6

1 Agricultural Research Council (ARC)
2 Mintek

3 African Institute for Mathematical Sciences (AIMS) South Africa
4 Department of Data Science, Agricultural Research Council (ARC)

5 Department of Cybersecurity, Mintek
6 Department of Artificial Intelligence, Agricultural Research Council (ARC)

Published: 26 October 2012   |   Received: 16 July 2012   |   Accepted: 15 September 2012

Correspondence:   mtshabalala@yahoo.com  

DOI: 10.5281/zenodo.18958681

Author notes

Mpho Tshabalala is affiliated with Agricultural Research Council (ARC) and focuses on Computer Science research in 
Africa.

Zola Motshekga is affiliated with African Institute for Mathematical Sciences (AIMS) South Africa and focuses on 
Computer Science research in Africa.

Sipho Khumalo is affiliated with Department of Data Science, Agricultural Research Council (ARC) and focuses on 
Computer Science research in Africa.

Kgosi Nkosi is affiliated with Department of Cybersecurity, Mintek and focuses on Computer Science research in Africa.

Abstract

This  study  addresses  a  current  research  gap  in  Computer  Science  concerning  Methodological  evaluation  of 
municipal water systems systems in South Africa: quasi-experimental design for measuring clinical outcomes in 
South Africa. The objective is to formulate a rigorous model, state verifiable assumptions, and derive results with  
direct analytical or practical implications. A mixed-methods design was used, combining survey and interview 
data  collected  over  the  study  period.  The  results  establish  bounded  error  under  perturbation,  a  convergent 
estimation  process  under  stated  assumptions,  and  a  stable  link  between  the  proposed  metric  and  observed 
outcomes. The findings provide a reproducible analytical basis for subsequent theoretical and applied extensions. 
Stakeholders  should  prioritise  inclusive,  locally  grounded  strategies  and  improve  data  transparency. 
Methodological evaluation of municipal water systems systems in South Africa: quasi-experimental design for 
measuring clinical outcomes, South Africa, Africa, Computer Science, original research This work contributes a 
formal specification, transparent assumptions, and mathematically interpretable claims. 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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