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Development of a mathematical model of expectation effect
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Prior expectation affects posterior perceptual experience. This contextual
bias is called expectation effect. Previous studies have observed two different patterns of
expectation effect: contrast and assimilation. Contrast magnifies the perceived incongruity, and
assimilation diminishes the incongruity. This study proposes a computational model that explains the

conditions of contrast and assimilation based on neural coding principles. This model proposed that
prediction error, uncertainty, and external noise affected the expectation effect. Computer
simulations with the model show that the pattern of expectation effect shifted from assimilation to
contrast as the prediction error increased, uncertainty decreased the extent of the expectation
effect, and external noise increased the assimilation. We verified the simulation results by
comparing to an experimental result using the size-weight illusion (SWI) as a case of the
expectation effect.
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(3) Size weight illusion(SWI)
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Expectation error: difference between expected
and actual weight for each target sample (g)
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