
SPECTRA OF COMPLEX NETWORKS I.
CENTRALITY MEASURES AND ITS APPLICATIONS

E. Estradaa,b,c and N. Hatanod

aDepartment of Mathematics, bDepartment of Physics, and
cInstitute of Complex Systems at Strathclyde, University of Strathclyde

Glasgow G1 1XH, UK
ernesto.estrada@strath.ac.uk

dInstitute of Industrial Science, University of Tokyo
Komaba 4-6-1, Meguro, Tokyo 153-8505, JAPAN

hatano@iis.u-tokyo.ac.jp

We introduce basic concepts on graph spectra and apply them to the definition of some cen-
trality measures of complex networks. First, we give the definition of the subgraph centrality
of a node in a complex network. We extend this concept to the subgraph centralization of
the network and show that it corresponds to the partition function of the network. Using
this interpretation we investigate several statistical mechanical properties of complex net-
works. Finally, we illustrate some applications of these measures to the study of complex
socio-economical networks.
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