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Abstract

There is increasing focus on how to assess the reliability and uncertainty of predictions produced by
Albased medical devices used for clinical decision making and decision support. At the same time,
the literature has introduced a range of related terms—uncertainty, accuracy, personalised uncertainty
quantification (PUQ), Al fairness, conformal prediction and explainable Al—without clear definitions or
a common conceptual framework. As a result, it is difficult to understand how these notions relate to
one another or how they should inform evaluation of Al tools in practice.

This presentation will introduce a formal definition of the uncertainty associated with a prediction or
decision produced by an Al based system, using the Bayesian framework. In this view, the predictive
distribution is the central object from which uncertainty and performance metrics are consistently
derived. Treating Al systems as measurement instruments, the emphasis will be on how uncertainty
emerges from this predictive distribution, rather than from model complexity or data dimensionality.
The constraint on reliability is the domain covered by the training data.

Building on this foundation, a unified scheme will be proposed to connect core concepts in medical
Al—precision, accuracy, uncertainty, PUQ, predictive values, conformal prediction and Al fairness—
into a single coherent framework. Links to explainable Al will also be outlined, with a particular focus
on their relationship to causal reasoning and clinical interpretability. This integrated perspective aims to
support transparent evaluation and communication of the performance of AlZlbased medical solutions,
systems that learn and adapt over time.



