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Reinforcement learning:

The brain mechanism and emotional control

Wako YOSHIDA and Shin ISHII

Nara Institute of Science and Technology

Selecting appropriate behaviors in a complicated
environment is crucial for animals like humans to survive.
Conditioning models, such as the Rescorla-Wagner model,
successfully explained how animals make prediction about
rewards and wuse the prediction to control their behaviors.
However, those models often ignored effects of future rewards.
The estimation of rewards accumulated toward the future are
important for acquiring the optimal behavior sequence;
reinforcement learning (RL) can deal with this problem, and
recent physiological studies have revealed that the real brain
seems to realize an RL-like learning scheme. Animals’ behaviors
are controlled not only by external rewards but also by internal
emotions. Recently, it has also been suggested that meta-

parameters used in the machine-learning RL may correspond to



neuromodulators that regulate emotional states in the brain. In
this article, we introduce the RL, the formulation and the relation
with conditioning, and discuss emotional effects on the RL, the
behavioral control based on selective attention and its neural

mechanism.

Key words: conditioning, reinforcement learning, selective

attention, novelty, neuromodulators
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