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Discovering Knack by Abductive Reasoning
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Abstract: In this paper, we investigate how to discover knack in performing skillful tasks. Our approach
is to formalize knack discovery problems in terms of abductive inference. We define two problems related
to knack discovery: one is rule-abduction which tries to find missing rules to explain observed causality
to accomplish hard performance tasks such as “increase sound volume” in playing the cello. The other is
new knack discovery which suggests the learner where to focus attention during performance. We utilize
an observed knack such as keeping right arm close during bowing which empirically proved to achieve
the given task. We provide abductive inference programs to conduct both rule induction and new knack
discovery. Especially, we point out the importance of existentially quantified logical formula to express
hypotheses including logical variables representing missing nodes to be introduced.
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