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Evolution of learning in a spatially subdivided population

Yutaka Kobayashi
Graduate School of Science, the University of Tokyo

Abstract: Archaeological records from the Upper Paleolithic age suggest that one of the most
prominent characteristics of modern humans among hominids was an extremely broad range of
between-population cultural exchange. This feature may have affected the evolution of their learning

abilities and, as a result, played an important role when they replaced Neanderthals. To understand the
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effect of spatial structure, migration, and associated cultural exchange on the evolution of learning, a
mathematical model has been constructed and analyzed. In the model, the following assumptions are
posited for simplicity: (i) the population is composed of a large number of small subpopulations
connected by migration, (ii) each individual is a social or individual learner, and the learning strategy is
genetically inherited to offspring, and (iii) the environment is spatially homogeneous but varies
temporally in a periodic or stochastic fashion. Through the analysis of the model, it has been found that
social learners are favored when (1) the cost of individual learning is large, (2) the cost of maladaptive
behavior is small, (3) the environment is stable, (4) subpopulation size is large, and (5) migration rate
between subpopulations is high. While results (1-3) are not new, results (4-5) together suggest that

spatial subdivision disfavors social learners.
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