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            Abstract
Some of the most fundamental questions concerning our evolutionary origins, our social relations, and the organization of society are centred around issues of altruism and selfishness. Experimental evidence indicates that human altruism is a powerful force and is unique in the animal world. However, there is much individual heterogeneity and the interaction between altruists and selfish individuals is vital to human cooperation. Depending on the environment, a minority of altruists can force a majority of selfish individuals to cooperate or, conversely, a few egoists can induce a large number of altruists to defect. Current gene-based evolutionary theories cannot explain important patterns of human altruism, pointing towards the importance of both theories of cultural evolution as well as geneâ€“culture co-evolution.
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                    Figure 1: Altruistic punishment by third parties who are not directly affected by the violation of a fairness norm (based on ref. 27). [image: ]


Figure 2: The decay of cooperation over time.[image: ]


Figure 3: Responders' acceptance thresholds in the ultimatum game with and without reputation opportunities.[image: ]


Figure 4: Simulations of the evolution of cooperation in multi-person prisoners' dilemmas with group conflicts and different degrees of altruistic punishment.[image: ]
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