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We developed a theoretical approach of private assessment for analyzing
social dilemmas in higher-order reward and punishment systems. We also clarified that a cooperative
society would emerge when players® actions of second-order rewards were visualized even if there is
no linkage between first-order and second-order rewards. This result is consistent with the results
of our experiments which show that beliefs on sanctioning behaviors by the others have a positive
influence on players® cooperative behaviors. Moreover, our experiment shows that the second-order
punishment maintains higher cooperation than the first-order punishment.
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