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 One of the fundamental questions arising in many areas of probability is the issue of universality, namely whether certain random 

observables are insensitive to the distributional assumptions of the underlying random inputs beyond the first few moments.   The 

paper by Bayati, Lelarge and Montanari studies the universality issue in the important context of high-dimensional statistical models, 

specifically in the context of high-dimensional non-linear iterative maps (approximate message passing algorithms) indexed by 

symmetric random matrices. Such maps arise commonly in the context of sparse regression models. When the matrix is random with 

independent entries (subject to the symmetry constraint) and the nonlinear mapping has a certain polynomial structure, the authors 

prove that, as the dimension of the matrix grows to infinity, the finite-dimensional distributions of any fixed iterate converge to zero 

mean Gaussian distribution.  Moreover, they establish a universality result that shows that the variance of this Gaussian distribution 

depends only on the first two moments of the entries of the matrix. 

While the universality property is known for a broad variety of models, including results in the spirit of the central limit theorem, and 

results regarding the distribution of eigenvalues of random matrices, the present paper establishes the universality property in the 

completely different and practically very important context of high-dimensional statistics. Furthermore, as a by-product of the main 

result, the authors resolve positively a conjecture by Donoho and Tanner from 2009 for a broad class of matrices that arise in the 

context of compressed sensing and polytope geometry.  

The paper combines deep insight and technical analysis, and contains several nice ideas, including the incorporation of a crucial 

memory term or Onsager correction in the mapping, and a clever tree representation of the terms in the iteration.  As seems apparent 

from a growing body of related work, this paper is likely to have a significant impact on the field.  
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