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The neural basis of social reward and decision-making
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Among animals, the complexity of social behaviors exhibited by humans is outstanding.
Although the question of how humans make a decision in social situations has been a central
theme in a social psychology context, findings are largely limited to behavioral data. On the other
hand, while considerable progress has been made in understanding the neural basis of the
decision-making process in neuroscience, the findings are largely based on neurophysiological
studies with experimental animals, and how well the same neural process can account for human
decision-making in social situations remains unclear. To bridge this gap and improve models of
human social decision-making, three human neuroimaging studies using functional magnetic
resonance imaging (fMRI) were conducted. In doing so, he based my research questions on the
social exchange theory, which states that the behaviors of individuals in social situations are no
different from their economic behaviors, as each person tries to maximize the ratio of rewards to
costs, and not only materialistic rewards, such as food or money, but also non-material social
rewards, such as social approval or good reputation, play a key role in social decision-making.

In the first study, he tested the basic claim of the social exchange theory, that is, whether the
abstract social reward of good reputation from others is processed in the same reward-related
brain areas (e.g., striatum) as monetary reward. In total, 19 human subjects participated two fMRI
experiments; one involving monetary reward and one involving social reward. It was found that
perceiving one’s good reputation among others activated the striatum, and these areas overlapped
with the areas activated by monetary rewards, suggesting that the abstract social reward of good
reputation is processed in the similar manner with materialistic reward in the human brain. It was
also found that medial prefrontal cortex (mPFC) was activated when subjects perceived their own
reputation, which is the result consistent with the idea that mPFC’s function of forming
meta-cognitive representation might be crucial for understanding one’s reputation.

In the second study, he investigated the neural correlates of valuation computation during
prosocial decision-making (e.g., charitable donation) in front of observers. When making a
donation especially in front of other people, good reputation (or social approval) from them
should work as an incentive for such a prosocial behavior and thus be processed in the brain.
While their brains were scanned by fMRI, 23 human subjects performed a donation task in the
presence or absence of real observers. Behavioral data showed that the mere presénce of observers
increased donation rates, and neuroimaging results revealed that activation in the ventral striatum
before the same choice (“donate” or “not donate”) was significantly modulated by the presence of
observers. Particularly high striatal activations were observed when a high social reward was
expected (donation in public) and when there was the potential for monetary gain without social
cost (no donation in the absence of observers). These results suggest that invisible social reward
is certainly processed in our brain, notably the striatum, during social decision-making and affects
actual prosocial behaviors.

In the third and final study, he tested the roles of the mPFC and the striatum in reputation

processing. It was hypothesized that processing one’s own reputation would require reputation
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representation in the mPFC and value representation in the striatum. This idea was directly tested
by having 26 human subjects disclose their behavioral tendencies with reference to social norms
in the presence or absence of other people, which is the manipulation known to greatly affect
individual’s reputational concern. It was found that the mPFC activity during the self-referential
task was significantly enhanced by the mere presence of observers. Moreover, the striatum was
also strongly activated during self-presentation in front of others. These results suggest that the
mPFC together with the striatum play a crucial role in processing one’s reputation.

The results of three studies consistently showed that the abstract social reward of good
reputation, which is an important incentive for human social behaviors, were processed as a
“common neural currency” in the striatum, and it codes the value of the social reward when
experiencing it (the study 1), when making a decision to acquire it (the study 2), and when
anticipating or being motivated for it (the study 3). The data from the studies 1 and 3 also
indicated that the mPFC plays an essential role in understanding one’s reputation. Whereas the
function of the striatum in reward processing is shared by other animals, the function of the mPFC
to represent other’s mind is said to be uniquely-human. Therefore, the findings indicate not only
that the mPFC and the striatum play an important role in regulating human social behaviors in
everyday life and but also that these two brain areas may be the key neural structures which make

uniquely human altruistic behaviors possible.
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