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Abstract: A critical question in the study of networks is how we model their behavior over time. Many models have been proposed, like the Barabasi-Alberts scale-free graph, White’s blockmodels, Besag’s p*, and Snijder’s MC graphs. The Utility Maximizing Network is proposed to allow the researcher to account for nodal behavior under a game theoretic backdrop. In other words, with UMN we can understand network evolution and behavior as a product of individual or group level utility seeking. UMNs are comprised of a utility profile (how do nodes or groups of nodes prefer to be connected) and constraints (how much cognitive capacity, time, or energy does each node have). Much like other proposed network behavior models, UMN entails an estimation procedure. In the unconstrained cases, MLE can produce minimally variant and unbiased estimates of appropriate parameters, but in other cases methods like MC-MC must be used. Various goodness of fit tests have also been proposed to  compare network performance. We compare UMN against the other models using a Cadet blackberry communication network, an E. coli metabolic pathway network, and the US Highway system.

