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Development of mathematical model of emotion associated with novelty (Effects of
information contents on both arousal and valence)
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We proposed a general model of emotion dimensions (i.e., arousal and
valence) associated with novelty using Bayesian perception model and the information gain. We
modelled the arousal as a information gain represented as Kullback-Leibler divergence of Bayesian
posterior from the prior. From the analysis of the proposed model, we derived the interaction effect

between the prediction errors and the uncertainties on arousal and verified the model prediction by
an experiment using subjective reports of surprise and ERP P300. In addition, we formulated the
emotional valence as a function of information gain as the summation of the reward system and the
aversive system. Furthermore, we modelled the habituation to novelty by applying the proposed
information gain model and elucidated the effect of predictability on the habituation speed.
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