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Multiple reward signals for learning in the primate lateral hypothalamic area

Noritake, Atsushi
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Animals including human beings can adapt to diversified environments through
trial-and-error learning. To achieve this, the brain should code multiple reward signals. However,
conventional learning theories have been based on investigations of the reward prediction error (RPE)
signal, which is the discrepancy between the actual and predicted rewards, coded by midbrain dopamine
neurons. It remains elusive where and how other reward signals such as reward uncertainty and non-reward
prediction signals are represented in the brain. In this study, we investigated signals coded in the
lateral hypothalamic area (LHA) which has reciprocal connections with the midbrain areas containing
dopamine neurons. We found that neurons in the LHA code 1) RPE-like signals, 2) reward uncertainty
signals, and/or 3) non-reward prediction signals. These multiple reward signals may play important roles
for learning to adapt in diversified environments.
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