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ABSTRACT
An outstanding challenge in many problems throughout science and engineering is to succinctly
characterize the relationships among a large number of interacting entities. Models based on graphs
offer a fruitful framework to solve such problems, as graphs often provide a concise representation
of the interactions among a large set of variables. In this talk we will discuss two settings in which
graph-structured models play a prominent role in applications.
The first part of the talk is motivated by the following question: Suppose we have sample
statistics of only a subset of a collection of random variables. Without any additional information
about the unobserved variables, is it possible to discover the effects of such hidden phenomena?
We present an answer to this question in the framework of Gaussian statistical graphical models.
We describe a convex optimization method for graphical model selection with hidden variables,
and provide theoretical guarantees of its consistency in the high-dimensional scaling regime. In the
second part of the talk we introduce convex graph invariants, which are invariants of a graph that
are convex functions of the underlying adjacency matrix. Graph invariants characterize structural
properties of a graph that do not depend on the labeling of the nodes; convex graph invariants constitute an important subclass, and they provide a systematic and unified computational framework
based on convex optimization for solving a number of interesting graph problems.
We describe applications of both these methods to problems in financial modeling and network
analysis, and conclude with a discussion of directions for future research.
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