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Abstract
Vinberg cones and the ambient vector spaces are important in modern statistics of 
sparse models. The aim of this paper is to study eigenvalue distributions of Gauss-
ian, Wigner and covariance matrices related to growing Vinberg matrices. For 
Gaussian or Wigner ensembles, we give an explicit formula for the limiting distri-
bution. For Wishart ensembles defined naturally on Vinberg cones, their limiting 
Stieltjes transforms, support and atom at 0 are described explicitly in terms of the 
Lambert–Tsallis functions, which are defined by using the Tsallis q-exponential 
functions.
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1 Introduction

In modern data analysis, there is a strong need of covariance models with sparsity 
(see, e.g., Hastie et al., 2015). In mathematical statistics we search for models with 
some mathematical structure allowing rigorous multivariate and asymptotical analy-
sis. Vinberg matrix models presented in this paper constitute an important class of 
such sparse models.

Asymptotics of empirical eigenvalue distributions are a classical topic of the 
random matrix theory (RMT). There are numerous interactions of RMT with 
important areas of modern multivariate statistics: high-dimensional statistical 
inference, estimation of large covariance matrices, principal component analysis 
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