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Distributed mechanism design on social networks

He Xin, Xu Junping, Zhao Dengji’
(School of Information Science and Technology, ShanghaiTech University , Shanghai, 201210, China)

Abstract: This paper studies a market where a seller sells one item on a social network, but she can only directly
communicate with her neighbours in the network. The sellers goal is to promote the sale to all potential buyers in the network
to increase her revenue. This problem has been first attempted with a centralised mechanism. However, buyers are not well
incentivised to participate in the mechanism due to (i) the seller can easily collude with a buyer, and (i) the network structure
is fully revealed to the seller. Hence, we propose another novel distributed solution that prevents the seller’s collusion with
buyers and also keeps the network structure unrevealed. We also prove that our mechanism preserve the advantages of the
centralized mechanisms and show that we don't need a central part to run this mechanism. Our simulations show that the more
complicated social networks are, the less privacy information are revealed.

Key words: distributed mechanism design, auction, information diffusion, algorithmic game theory
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Networks were generated with the parameter of (k=2,p=
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Fig. 3 Some examples of small world networks
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Colors of circles represent the privacy status of agents and numbers
in circles represent valuations of agents.
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Fig. 4 An example of small world networks
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Table 1 PRR values of small world networks generated

with different k

k RedR  OrangeR GreenR  PRR  Chainl.  Revenue

2 10.29% 14.51% 73.2% 0.268 3.99 48.44

4 5.73% 13.64% 79.63% 0.201 2.3 90. 43
6 1% 11.48% 86.52% 0.135 1.0 98. 48
8 1% 5.27% 92.73% 0.073 1.0 98.73
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