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Competition of Networks: A Lotka-Volterra Approach
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ABSTRACT
It was in the 1920s when biologists Lotka and Volterra independently developed dynamic models of
inter-species competition which is applicable to the case of predator-prey competition and competition
over common resources necessary for survival. They contributed to our understanding of the ecology,
survival, extinction or co-existence of competing species.
In this essay we propose first a model of competition between a network service provider who uses its
own infrastructure and a parasitic network service provider. Secondly we develop a model of two infra-
structure-based service providers. In both cases, we show how competition will result in stable or unsta-
ble stationary equilibria and how the regulator can affect the long run outcome of the competition.
Unlike the traditional economic approach which focuses on the pricing and supply strategies of com-
petitors, we will focus on such aggregate factors as the natural growth rate, logistic impediments to
growth and interference from the competitor.
The purpose of this essay is to argue that in the two models we present there are good reasons to
believe that the coexistence stationary equilibrium is preferable to the survival-extinction equilibrium
and show for the case of facility-based competition that the coexistence equilibrium outperforms all

other stationary equilibria if there is the synergy effect between the two networks.
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