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第45回 MIMS Mathematical Biology Seminar

Memory and cumulative culture

Mayuko Nakamaru  (Tokyo Institute of Technology)

Evolution of learning is one of interesting research topics from the viewpoint of evolution and social
sciences. The cognitive abilities are required to learn cultural traits. Take memory for instance. After
we learn new cultural traits, we have to consolidate them. After keeping them in storage, memories
should be retrieved. Otherwise, we can neither utilize the traits to improve our fitness or social lives,
nor develop our cultural traits. However, many theoretical studies implicitly assume that humans are
equipped with cognitive abilities to learn and utilize cultural traits perfectly because of simplifying the
assumptions for mathematical models. We have to pay costs for having and utilizing cognitive abilities
from the viewpoint of evolution. We have not known which cost is higher, memory or learning. If the
memory cost is higher than the learning cost, it may be more efficient to forget the learned traits and
learn them repeatedly than to keep them in storage according to the cost-benefit analysis. There may be
some possible hypotheses to explain why human have the high cognitive ability of memory. I propose
the cumulative cultural hypothesis: to develop cultural traits, it is necessary for us to have the high
ability of memory even though it is costly. In this talk, to verify my hypothesis, I make a simple
mathematical model of learning and memory, which assumes consolidation, storage and retrieval.
Then we investigate how memory costs and a learning cost influence the evolution of cumulative
culture. Then we discuss the Tasmanian effect based on my research outcomes.
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