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Pluralitas non est ponenda sine necessitate.
[Plurality should not be posited without necessity.]

Ockham’s razor
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Abstract

Many evaluations of cognitive models rely on data that have been averaged or
aggregated across all experimental subjects, and so fail to consider the possi-
bility of important individual differences between subjects. Other evaluations
are done at the single-subject level, and so fail to benefit from the reduction
of noise that data averaging or aggregation potentially provides. To overcome
these weaknesses, new approaches to modelling individual differences have
been developed. The first approach uses families of cognitive models in which
different groups of subjects are identified as having different psychological
behaviour. Separate models with separate parameterisations are applied to
each group of subjects, and Bayesian model selection is used to determine the
appropriate number of groups. Practical demonstrations of the approach us-
ing the ALCOVE model of category learning (Kruschke 1992) with data from
four previously analysed category learning experiments(Kruschke 1993a) are
reported. A second approach builds on the first by substituting a more
complete Bayesian analysis for the Bayesian model selection. This latter ap-
proach has been developed and applied to a range of cognitive models by Lee
(2008), and has also been applied in this present work, to a causal inferencing
task (Steyvers, Tenenbaum, Wagenmakers & Blum 2003). Its results are con-
trasted with the application of the prior Bayesian model selection approach
to the same task.

In both demonstrations presented in this thesis, meaningful individual
differences are found and the psychological models are shown to be able to
account for this variation through interpretable differences in parameteri-
sation. These results highlight the value of extending cognitive models to
consider individual differences.
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