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Mathematical model

on generational transition of parents’ attitude for educational investment
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Parents invest to the education for their child in and out of school. The importance of such ed-
ucational investment is more or less different from each other family. What characteristics could
the variation of such parent’s attitude for educational investment have? In this work, we hypothe-
size a relationship between parent’s attitudes of subsequent generations as a cultural transmission,
and construct a mathematical model, using the concept ‘meme’ and applying a modification of the
modeling in population genetics. We mathematically analyze the generational transition of par-
ent’s attitude distribution in our model and try to find the implication of obtained mathematical
results with respect to the social condition related them. In our model, we suppose two kinds of
meme W and w, and classified the parent’s attitude for educational investment into three classes:
parent attaching high importance, intermediate importance, and low importance to the investment.
Each class is represented respectively by meme type WW, Ww and ww. Quality of the educa-
tional investment for child is assumed to be determined by the combination of parents’ meme types.
Subsequently it determines the quality of child’s experience in the childhood which is represented
by ‘pre-meme’ defined in this work. We introduce the ‘mutation’ of pre-meme due to living and
social environment during the growth of child toward adulthood. With such possible mutation of
pre-meme, the meme distribution in the next generation of parents is determined in our model.
Analysis and numerical calculations of our model show that, without mutation of pre-meme, the
distribution converges to an extreme case that every parent attaches high importance to the ed-
ucational investment, or alternatively low importance to it. With sufficiently large probability of
mutation for pre-meme, there could emerge a biennial oscillation between the state with relatively
large frequency of parents attaching high importance and that with relatively large frequency of
those attaching low importance. As result, such a fashion-like periodic variation in the distribution
of parents’ attitude could emerge under a social condition that parent is likely to have attitude for
the educational investment which does not necessarily coincide with the investment he/she got in
his/her childhood.
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