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We conducted both theoretical and experimental studies to elucidate the
brain®"s mechanisms of learning and memory for contextual information. In the theoretical study, we
identified factors that enhance the discriminative ability of the spatiotemporal learning rule
(STLR) for distinguishing contextual order information, through a comparative analysis with the
Hebbian learning rule. By extending the range of thresholds associated with calcium concentration
and long-term potentiation/depression (LTP/LTD) in the STLR, we developed a learning model that is
expected to improve the temporal discriminability of the STLR for contextual information. In the
experimental study, we discovered that the STLR, which had previously been found to exist only in
the hippocampal CAl region, is also active in the hipﬁocampal CA3 region. This activity is
associated with the projection of acetylcholine, which is secreted during top-down information
processing.
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