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Abstract
A large collection of statistical methods has been developed for estimation and detection
of structured signals in the Gaussian and sub-Gaussian settings. In this talk, we present a
general approach to robust recovery and detection of structured signals for a wide range
of noise distributions. We illustrate the technique with nonparametric regression and
detecting and identifying sparse short segments hidden in an ultra long linear sequence
of data. A key step is the development of a quantile coupling theorem that is used to
connect our problem with a more familiar Gaussian setting. An application to copy number
variation (CNV) analysis based on next generation sequencing (NGS) data is also
discussed.
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Abstract
Graphical models are commonly used tools for modeling multivariate random variables. While there
exist many convenient multivariate distributions such as Gaussian distribution for continuous data,
mixed data with the presence of discrete variables or a combination of both continuous and discrete
variables poses new challenges in statistical modeling. In this paper, we propose a semiparametric
model named latent Gaussian copula model for binary and mixed data. The observed binary data are
assumed to be obtained by dichotomizing a latent variable satisfying the Gaussian copula distribution
or the nonparanormal distribution. The latent Gaussian model with the assumption that the latent
variables are multivariate Gaussian is a special case of the proposed model. A novel rank-based
approach is proposed for both latent graph estimation and latent principal component analysis.
Theoretically, the proposed methods achieve the same rates of convergence for both precision matrix
estimation and eigenvector estimation, as if the latent variables were observed. Under similar
conditions, the consistency of graph structure recovery and feature selection for leading eigenvectors
is established. The performance of the proposed methods is numerically assessed through simulation
studies, and the usage of our methods is illustrated by a genetic dataset.
This is a joint work with Han Liu, Yang Ning, and Hui Zou.
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