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Research objectives
Social and economic networks are currently widely discussed in the context of better understanding social and economic theories beyond the ‘mean–field’ hypothesis, i.e. the standard assumption that social and economic processes like markets can be understood without looking at detailed link patterns (for example how people contact each other). The objective of this research is to verify that different observed link patterns (so-called network topologies) do indeed have major impact on the outcome of social or economic interaction. This will be done in simple models that can be more or less well understood.

Why is it interesting?
Social and economic situations have two very different aspects determining their behaviour, the contact or transaction intensity (rate of infection in epidemiology), and the contact pattern itself (i.e. whom can I possibly contact?). The latter has been studied intensively in complex systems theory, leading to precise exploration of the associated (static) network topologies observed in the real world. One observation is that often such contact patterns possess the so-called small-world property, see figure (from Watts & Strogatz, Nature). The dynamical aspects are less well understood though, but of immense importance. This project suggests to look at the two aspects simultaneously by looking at contact processes when the contact patterns is gradually shifted. This is highly interesting as such patterns shifts occur in many real-world contact processes.
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Techniques required.
· Knowledge of graph theory

· Basic stochastic processes

· Dynamical Systems, just ODEs.

· Numerical Simulation, graph visualization (can be learned quickly)
Prospective deliverables.
· Derivation of macroscopic deterministic dynamics from microscopic stochastic interactions.
· Incorporation of simple game theoretic settings.

· Exploration how for fixed microscopic interactions the macroscopic patterns change when the network topology is changed.
Who should benefit from this research?
· Economists, Game theory.
· Social Science, Political Science.

· General network research.

Outline of avenues for a follow-up PhD project.

· Incorporation of different evolving networks, depending on nodal states.

· Different game theoretic settings. Modeling different real-world phenomena.

· Incorporation of real world data.
