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Abstract

Bayesian hierarchical models are increasingly used in environmental science to assess risks within smallholder
farming systems, particularly in resource-limited regions like Tanzania. This study reviews existing literature on
Bayesian hierarchical models applied to environmental data from Tanzania, focusing on methodological
improvements such as model specification, parameter estimation, and uncertainty quantification. A key finding is
that incorporating spatial variability significantly improves the accuracy of risk predictions, with a notable
improvement in the precision of rainfall impact assessments by up to 20%. Bayesian hierarchical models offer
robust tools for understanding and managing risks in smallholder farming systems but require careful model
specification to achieve reliable results. Future research should focus on validating these models with field data,
particularly in diverse agricultural landscapes of Tanzania. The empirical specification follows

Y=0,. p D X +varepsi lon, and inference is reported with uncertainty-aware statistical criteria.

Keywords: Tanzania, Bayesian hierarchical models, smallholder agriculture, risk assessment, econometrics,
spatial statistics, Monte Carlo simulations


mailto:mchituwo@gmail.com
https://doi.org/10.5281/zenodo.18753893

2002(1): 18-31 (2002) | Mwirigi Chituwo et al.

ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology,
results, discussion, and references is available upon request.

Email: info@parj.africa

Request your copy of the full paper today!

SUBMIT YOUR RESEARCH

Are you a researcher in Africa? We welcome your submissions!

Join our community of African scholars and share your groundbreaking work.

Submit at: app.parj.africa

Scan to visit app.parj.africa

Open Access Scholarship from PARJ

Empowering African Research | Advancing Global Knowledge


https://app.parj.africa/
mailto:info@parj.africa

