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		Abstract

		In this paper, we consider the estimation of large dimensional covariance matrix based on noisy observations. Using random matrix theory, we first study the limiting spectral behavior of sample covariance matrix based on noisy observations. We show that the empirical spectral distribution (ESD) of sample covariance matrices almost surely converges to a nonrandom distribution function as long as the ESD of covariance matrix converges. Second, we study the nonlinear shrinkage estimation of covariance matrix and further propose an â€œusableâ€� estimator by splitting the data into two parts. We show that our estimator is design-free, enjoys the optimal shrinkage function, and achieves the same asymptotic estimation efficiency as the oracle estimator. At last, simulation studies demonstrate a good finite-sample performance of the proposed estimator. 
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