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In a population of competing individuals, better management of shared re-
sources is a form of altruism. Restraint and leniency are two different types of
altruistic behaviors: restraint occurs when an individual takes on fewer resources
or benefits, and leniency occurs when an individual imposes fewer costs on the
opponent. Individuals practicing restraint may suffer relative to less restrained
individuals, who exploit more benefits. Similarly, individuals practicing leniency
may suffer compared to less lenient individuals, who impose greater costs.

This poses a challenge in understanding how more altruistic behaviors emerge
and sustain in populations. While many studies have focused on two-strategy
games to elucidate the evolution of altruism, our study delves into a newly
developed adaptive three-strategy game of rock-paper-scissors (RPS).

This adaptive RPS game enabled us to explore how restraint and leniency
affect the outcomes of games with coevolving traits. Specifically, we investigated
the influence of rock becoming increasingly restrained or lenient towards scissors.
Using numerical simulations, we found that the dynamics with a more restrained
rock counter-intuitively led to an increase in its own density, whereas a more
lenient rock showed a significant decrease in density. Furthermore, altruism
emerges only when adaptive games lose stability through strategies less prone
to extinction. This study highlights the mechanisms by which adaptive traits
influence the sustenance of various forms of altruism.
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