-~ CENTRE for A7\
“'ICTS THEORETICAL [LA

[NTERNATIONAL \"7 \7\

SCIENCES

TATA INSTITUTE OF FUNDAMENTAL RESEARCH
Bangalore Probability Seminar

Title A Sanov-type theorem for marked sparse random graphs and its applications

Speaker Sarath Yasodharan (Indian Institute of Technology, Bombay)

Date Monday, 20 January 2025

Time 2:00 PM (IST)

Abstract We prove a Sanov-type large deviation principle for the component empirical measure of
certain families of sparse random graphs (including random regular graphs and Erdos-Renyi
graphs) whose vertices are marked with 1.1.d. random variables. Specifically, we show that
the rate function can be expressed in a fairly tractable form involving suitable relative
entropies. We illustrate two applications of this result:

(1) we quantify probabilities of rare events in stochastic networks on sparse random graphs,
and

(i1) we characterize the annealed free energy density of a broad class of probabilistic
graphical models.
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