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Abstract
Extracting meaningful information from the massive datasets being compiled by our society 

presents challenges and opportunities to signal and information processing research. On the 

one hand, many classical methods, and the assumptions they are based on, are simply not 

designed to handle the explosive growth of the dimensionality of the modern datasets. On the 

other hand, the increasing dimensionality offers many benefits: in particular, the very high-

dimensional settings allow one to apply powerful asymptotic methods from probability theory 

and statistical physics to obtain precise characterizations that would otherwise be too 

complicated in moderate dimensions.

I will mention recent work in my group on exploiting such blessings of dimensionality via sharp 

asymptotic methods. In particular, I will show (1) the exact characterization of a widely-used 

spectral method for nonconvex statistical estimation; (2) the fundamental limits of solving the 

phase retrieval problem via linear programming; and (3) how to use scaling and mean-field 

limits to analyze nonconvex optimization algorithms for high-dimensional inference and learning. 

In these problems, asymptotic methods not only clarify some of the fascinating phenomena that 

emerge with high-dimensional data, they also lead to optimal designs that significantly 

outperform commonly used heuristic choices.
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