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This talk presents our study of the dynamics of the Naming Game (introduced by A. Baronchelli et al. in 2006) in empirical social networks. This stylized agent-based model captures essential features of agreement dynamics in a network of autonomous agents, corresponding to the development of shared classification schemes in a network of artificial agents or opinion spreading and social dynamics in social networks. 

Our study focuses on the effects of communities in the underlying social graphs on the outcome of the agreement process. We find that networks with strong community structure hinder the system from reaching global agreement; the evolution of the Naming Game in these networks exhibits an indefinitely coexisting cluster of opinions. The set of social networks (high-school friendship networks), on which we implemented the NG, were constructed from the results of a paper-and-pencil questionnaire with nodes representing students and edges showing their mutual relations or friendships. The resulting network has no hubs, since the maximum number of friends a student could nominate was 10. For a baseline comparison we also constructed a Watts-Strogatz (WS) network with the same average degree k and clustering coefficient C as the friendship network. The WS network has homogeneous clustering, hence, no community structure.

We also investigate agent-based network strategies to facilitate convergence to global consensus. Our main observation is that once the number of committed agents is sufficient to induce global consensus, it happens exponentially fast. We choose committed agents, to maximize their influence in reaching global consensus, according to their ranking in a number of graph theoretical measures. We selected the top M agents according to their degree, shortest-path betweenness centrality, suitable hop-distance from the preferred core opinion cluster, or at random, for reference. The results show that selection of the agents changes the speed with which the global consensus is reached.
About the speaker: Dr. Boleslaw K. Szymanski is the Claire and Roland Schmitt Distinguished Professor at the Department of Computer Science and the Founding Director of the Center for Pervasive Computing and Networking, Rensselaer Polytechnic Institute. He received his Ph.D. in Computer Science from National Academy of Sciences in Warsaw, Poland, in 1976. He was a post-doctoral fellow at the Aberdeen University in Scotland, and on the faculty at the University of Pennsylvania. He is an Editor-in-Chief of Scientific Programming and on the editorial boards of other journals. Dr. Szymanski is an IEEE Fellow. His interests cover the broad area of distributed and parallel computer systems and algorithms and system dynamics in biological and social networks.

