Shaping the centrality measures on networks

Centrality measures play a crucial role in the analysis of networks both in socio-
economic models as well in engineering. Nodes with high centrality are those where
shocks can potentially have the most disruptive effects, triggering cascade effects in
the whole network. Their individuation is at the basis of understanding the systemic
risk of the network, namely its potential fragility to small localized perturbations.
Nodes with high centrality are, on the other hand, the natural target of intervention
strategies, in socio-economic applications, that aim to maximally enhance or depress
the performance of the network. They are also, complementarily, the target of
strategies that instead aim to protect the network from external shocks.

In this thesis we will review a family of popular centrality measures (e.g. Katz,
Bonacich, page-rank) and analyze how such indices depend on the topology of the
network and how they can be modified by perturbing (e.g. adding or deleting links) a
part of the network. Possible research problems are the following:

1. Formulate and solve optimization problems where a desired target of the centrality
is traded against the cost of the intervention;

2. Study game adversarial problems where two or more agents are modifying a
network in order to achieve different (and typically antithetic) shaping of the
centrality.
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