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We need to make decision in our daily life. Many researchers have studied to make descriptive model of
human decision-making in various fields such as engineering, statistics, neuroscience, economics, business
science, psychology. The most prevailing criteria of decision-making under risk is expected utility
maximization. A expected utility maximizer choose the action that has the largest product of probability
of outcome and subjective utility of outcome. Bayesian inference is the most often-used method of
inference about probability of outcome.

In the first part of my study, | made a behavior change model which incorporate the concepts of social
psychology such as self-efficacy and subjective norm with expected utility theory. This model could treat
inter-temporal choice because proposed model based on decision theoretic approach.

In the second part of my study, I discuss about deviation from optimal Bayesian inference in human
behavior. Although classical decision-making studies have assumed that subjects behave in a
Bayes-optimal way, the sub-optimality that causes biases in decision-making is currently under debate. I
propose a synthesis based on exponentially-biased Bayesian inference, including various decision-making
and probability judgments with different bias levels. We arrange three major parameter estimation
methods in a two-dimensional bias parameter space (prior and likelihood), of the biased Bayesian
inference. Then, we discuss a neural implementation of the biased Bayesian inference on the basis of
changes in weights in neural connections, which we regarded as a combination of leaky/unstable neural
integrator and probabilistic population coding. Next, I discuss mechanisms of cognitive control which
may regulate the bias levels. Finally, I evaluated the robustness of the biases by learning in auction.

My result indicates that the deviation from expected utility theory can be treated in my extended

expected utility theory.

55 WS . FI3C20007F & 5300554 LB 3220, b L <IE3ESCB005E & LB H L T 2 &y,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

EE WX EEIX. KRLRIF—=FIURII(T2R2) IZTA =Ry MARINET O T, AR WTRERFEHDONE TERL TES WV,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



