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A study of prior sensitivity in random effects models
for decisions in interlaboratory comparisons:
credible intervals versus Bayesian evidence

Random effects models are widely used in interlaboratory comparisons to estimate between-laboratory vari-
ability τ and assess degrees of equivalence of laboratories [1]. In this context, decisions are often based on
95% credible intervals [2], while Bayesian hypothesis testing provides an alternative probabilistic framework
based on Bayes factors for assessing laboratory effects [3].
This work compares these two decision paradigms, focusing on the sensitivity of conclusions to the prior spec-
ification of the between-laboratory standard deviation. We investigate how credible interval based decisions
and Bayes factor based hypothesis testing behave under different weakly informative priors on τ , including
Half-Cauchy prior, inverse Chi-square and data-informed scale choices.
We further assess the robustness of credible interval and Bayes factor conclusions using posterior predictive
simulations [4]. This predictive additional step to standard analysis allows us to examine whether decisions
remain stable under replicated data scenarios, and to identify cases where apparent evidence may not be sup-
ported by predictive behavior.
Results from simulation studies and real interlaboratory data from CCQM-K53 [5] show that credible interval
decisions are relatively stable with respect to prior choices, whereas Bayes factors exhibit strong sensitivity
to the prior on τ. Posterior predictive checks provide additional insight to the robustness of the decisions.
These findings emphasize the importance of combining inferential and predictive perspectives when making
decisions in metrological applications such as laboratory equivalence assessments.
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