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Abstract

In 1961, William James and Charles Stein shocked the statistical world by proving that the maximum likelihood
estimate (MLE) is dominated by another estimator in high dimensions. The core idea of the James-Stein (JS)
estimator is shrinkage. That inspired the development of different regularization techniques, including lasso. Not
only does lasso shrink MLE towards zero, but also thresholds the small estimates to exact zero. The thresholding
effect makes lasso achieve smaller risk than the JS estimator in the sparse signal setting.

In the normal mean estimation problem, both the JS estimator and lasso are special cases of a general family of
estimators with shrinkage and thresholding effects (GEST). Here we consider the most dominant estimator among
GEST. We demonstrated that the most dominant estimator is infeasible but can be approximated nonparametrically.
The resulting estimator, namely NOMAD, is consistent under certain conditions and can dominate both the JS
estimator and lasso in reducing the risk. The applications of NOMAD to wavelet analysis and linear regression are
discussed in the presentation.
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