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In this research program, we focus on neural mechanism for three types of flexible decision making; (1) decision
making for exploring the benefits, when they faced a new environment or their goal changes frequently, (2) decision
making for taking high-risk/high-return or low-risk/low-return choices, or how to balance the choice between reward
and punishment, and (3) decision making in social interaction. We completed preparation for experiments and started
preliminary experiments for elucidating the neural mechanism of these decision making strategy. As a preparation
for decoding analysis, using behavioral data from monkeys that had been acquired in previous experiments, we
developed a method to quantitatively define/characterize the state (mode) of decision making based on behavioral
data. These experiments were conducted together with Dr. Hidehiko Takahashi (Graduate School of Medicine, Kyoto
University), Dr. Yukiyasu Kamitani (Graduate School of Informatics, Kyoto University), Dr. Norihiro Sadato (NIPS)

and Dr. Muneyoshi Takahashi (Tamagawa University).

(1) Decision making for exploring the benefits, when the subjects faced a new environment or their goal changes
frequently

Using behavioral data that had been acquired for previous experiments in Dr. Isa’s group, Dr. Kamitani’s group
performed preliminary analysis. To quantitatively define the state (mode) of decision making based on behavioral
data, they fitted several models of decision making and extracted parameters that are useful for characterizing how

exploratory/exploitative individual choices in the task are.

(2) Decision making for taking high-risk/high-return or low-risk/low-return choices, or how to balance the choice
between reward and punishment

We started preliminary experiments with macaque monkeys. Regarding human study, by developing a novel
gambling task, we demonstrated that gambling disorders patients had difficulty in modulating their risk attitude
depending on situations and its neural basis. Modifying this gambling task, we aimed to develop a behavioral task

which can be comparable between human and macaques.

(3) Decision making in social interaction

We established a behavioral method to examine an increase of unconscious body-movement synchrony after the face-
to-face cooperative behavior, and confirmed it successfully by pilot experiments. Also, we implemented several
computer programs to measure individual difference of the participants’ prosociality by multiple questionnaires and
games, widely used in social psychology. We collected some preliminary data from those who joined the pilot
experiments above. Furthermore, we introduced and the optimized the MR- compatible EEG machines for the hyper-
scanning fMRI / EEG. We conducted hyper-scanning fMRI (3TMRIs) with the task of mutual gaze. Using 7TMRI,
we introduced multi-shot EPI sequence for obtaining high resolution diffusion weighted images. Furthermore,
multiband method was optimized to reduce the acquisition time and better contrast to noise ratio. We also evaluated
the benefit of the combination with the multi-echo technique.



As a director, we organized a kick-off meeting on January 13, 2017 (Fri) in cooperation with PS and PO. At the
meeting, we shared overall aim of the program, and unpublished data of each research group, and tried to grasp the
contents of the research targets and the current situation.
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