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Abstract

Modern computer-aided diagnostic and treatment systems are required to process the huge amount of
data available in many medical fields like microarrays, proteomics, and personalised medicine. These
systems are not just medical catalogues, but decision-support, decision-making systems. Their aim
is to develop logical and statistical engines to make diagnoses and find optimal treatments for
individual patients. These systems should also be able to learn: they have to adjust their decision-
making with clinical experience and use their own process to improve the diagnostics and treatment.

This talk describes a new set of machine learning algorithms called Conformal Predictors (CP) that
could play major role as the engines for decision-making medical systems. We introduce the main
ideas behind CPs and present two applications. The first one is an application to abdominal pain data
with a large set of clinical symptoms. The other is an application of conformal predictors to breast
cancer diagnostics using a modern proteomics mass spectrometry technique.

Unlike many conventional learning systems, our approach allows us not just to make diagnoses, but
add valid measures of confidence in our predictions for individual patients.

We will also describe our current work on the application of this approach to the diagnosis of acute
abdominal pain in childhood, in the project “Development of New Conformal Prediction Methods with
Applications in Medical Diagnosis”.
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