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A approach to Precision Matrix Estimation Based on L; Norm Minimization

SONG Yunzhong, YANG Liying

(Complex Networks Lab; School of Electrical Engineering & Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Because it is irreversible for sample covariance matrix in high-dimensional situation, and it is not stable to esti-
mate the inverse covariance matrix. What’s more, the classic methods and results based on fixed dimension is no longer applica-
ble. A L;norm minimization method was proposed to estimate a high-dimensional inverse covariance matrix, and the related
problem namely Gaussian graphical model selection were analyzed. The convergence rates under the various norm were given
when the population distribution has either exponential-type tails or polynomial-type tails. The convergence rates are superior
to other existing methods. The methods is convex optimization problem, and can be converted into linear programming, then
apply alternating direction method of multiplier algorithm to solve it. Numerical performance.of the estimator was investigated
using both simulated and real data by R language. The precision matrix estimation performance and recovery performance of the
various models was compared. The results show that the proposed method has high accuracy, low computational cost and rapid
running speed. In addition, the procedure was applied to analyze a Leukemia dataset and used cluster analysis to classify the pa-

tients.

Keywords: covariance matrix; Gaussian graphical model; precision matrix; rate of convergence; leukemia dataset



