
_______________________________ 
For information about building access for persons with disabilities, please contact Laura Rigazzi at 
773.702-0541 or send an email to lrigazzi@galton.uchicago.edu. If you wish to subscribe to our 
email list, please visit the following web site: https://lists.uchicago.edu/web/arc/statseminars. 
 

 
Department of Statistics 

DISSERTATION PROPOSAL   

 

WEI WANG 

Department of Statistics 
The University of Chicago 

Multivariate Adaptive Shrinkage 
 

WEDNESDAY, November 11, 2015, at 10:00 AM 
Eckhart 126, 5734 S. University Avenue 

ABSTRACT 

We are interested in estimating "effects" from observations. Our goal here is to improve 
estimates of by using "shrinkage" methods. Shrinkage is a powerful idea, but the usual problem 
is "how much to shrink". Here, the amount of shrinkage is to be learned from the data, so this is 
why we refer to it as "adaptive" shrinkage. We allow for correlation among observations and 
apply adaptive shrinkage to estimate the effects. In this case a reasonably good estimation for the 
correlation among all the observations or the precision matrix is needed to  calculate the 
likelihood. We apply Dynamic Statistical Comparisons to different methods on estimating 
precision matrix with different assumptions. The low rank assumption on precision matrix turns 
out to be reasonable and computationally feasible for gene expression data. It allows us learn the 
structure of the data in a low dimensional space and try to recover the correlation structure by 
using factor model. An adaptive shrinkage methods on factors and loadings is applied here 
allowing grouping information of variables (genes) and samples (individuals) on latent features. 
The applications for this study could be multiple testing, mean estimation with correlated 
observations, and gene set enrichment analysis. 
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