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In many biological systems, there is an evolutionary conflict between the incentive of individuals to cheat and the

collective incentive to establish cooperation within groups of individuals. In this talk, we consider a PDE describing

two-level competition in which individual-level replication favors cheaters and between-group competition favors groups

featuring cooperation. We derive a threshold level of the strength of between-group competition such that defectors

take over the population below the threshold while cooperation weakly persists in the long-time population above the

threshold. Under stronger assumptions on the initial distribution of group compositions, we prove that the population

converges to a steady state density supporting cooperation for between-group selection strength above the threshold.

When groups are best off with intermediate levels of cooperation, the average long-time payoff is limited by the average

payoff of a full-cooperator group, and a suboptimal level of cooperation is achieved even in the limit of infinitely strong

between-group competition. In these cases, individual-level selections casts a long shadow on the dynamics of multilevel

selection: no level of between-group competition can erase the effects of the individual incentive to defect. (Received

January 02, 2022)
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