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In P2P networks, incentive protocol is used to encourage cooperation
among end nodes so as to deliver a scalable and robust service. How-
ever, the design and analysis of incentive protocols have been ad hoc and
heuristic at best. The objective of this thesis is to provide a simple, yet
general framework to analyze and design incentive protocols. We con-
sider a class of incentive protocols which can learn and adapt to other
end nodes’ strategies. Based on our analytical framework, one can eval-
uate the expected performance gain, and more importantly, the system
robustness of a given incentive protocol. To illustrate the framework,
we present two adaptive learning models and three incentive policies and
show the conditions in which the P2P networks may collapse and the
conditions in which the P2P networks can guarantee a high degree of
cooperation. We also show the connection between evaluating incentive
protocol and evolutionary game theory so one can easily identify robust-
ness characteristics of a given policy. Using our framework, one can also
gain the understanding on the price of altruism and system stability.
This framework can help protocol designers to quickly evaluate the cor-
rectness of their incentive policies and to explore the proper incentive
mechanism to achieve cooperation.
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