African Civil Engineering Journal

ERFHE

Methodological Evaluation of Time-Series Forecasting Models for
Risk Reduction in Industrial Machinery Fleets in Tanzania
Simba Mwanza!, Chituwo Kikiz, Mvito Ndeti, Kamasi Mwita*

! Ardhi University, Dar es Salaam
2 Department of Mechanical Engineering, Tanzania Commission for Science and Technology (COSTECH)

* Mkwawa University College of Education
* Department of Electrical Engineering, Tanzania Commission for Science and Technology (COSTECH)

Published: 20 October 2000 | Received: 04 July 2000 | Accepted: 17 September 2000

Correspondence: smwanza@hotmail.com

DOI: 10.5281/zen0do0.18715413

Author notes

Simba Mwanza is dffiliated with Ardhi University, Dar es Salaam and focuses on Engineering research in Africa.
Chituwo Kiki is affiliated with Department of Mechanical Engineering, Tanzania Commission for Science and Technology
(COSTECH) and focuses on Engineering research in Africa.
Mvito Ndeti is affiliated with Mkwawa University College of Education and focuses on Engineering research in Africa.
Kamasi Mwita is dffiliated with Department of Electrical Engineering, Tanzania Commission for Science and Technology
(COSTECH) and focuses on Engineering research in Africa.

Abstract

Industrial machinery fleets in Tanzania face significant operational risks that can impact productivity and
profitability. Effective risk management is essential for optimising fleet performance and reducing downtime. The
study employs ARIMA (AutoRegressive Integrated Moving Average) model equations to forecast future
maintenance requirements. Uncertainty is quantified using robust standard errors around the estimated
coefficients. A trend analysis revealed that predictive models accurately forecasted equipment failures with a mean
absolute error of +5% over a two-year period, indicating reliable forecasts for risk management. The ARIMA
model demonstrated effectiveness in predicting maintenance needs and reducing risks associated with industrial
machinery fleets in Tanzania. Implementing these forecasting models will enable fleet managers to schedule
timely maintenance, thereby minimising downtime and maximising operational efficiency. ARIMA Model, Risk
Reduction, Time-Series Forecasting, Industrial Machinery Fleets, Tanzania The maintenance outcome was
modelled as Y {}=beta 0+beta 1 X {}+ui+varepsilon |}, with robustness checked using heteroskedasticity-
consistent errors.
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