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Modeling of High-dimensional Covariance Matrix
Based on Non-convex Penalty Function
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Abstract: In recent years, with the explosive growth of financial data and the improvement of data storage
capacity, the modeling of high-dimensional and high-frequency financial data and its application in invest-
ment portfolios have attracted a lot of attention. This paper focuses on the modeling problem of high-
dimensional covariance matrix. Firstly, this paper introduces the SCAD penalty function and MCP penalty
function to replace the LASSO penalty function based on the VAR-LASSO model, and proposes the VAR-
SCAD model and the VAR-MCP model, respectively. Secondly, the Oracle property of the parameters of
the VAR-SCAD model and VAR-MCP model is proved at the theoretical level to compensate for the short-
coming that the parameters of the VAR-LLASSO model do not satisfy the Oracle property and to improve
the estimation accuracy of the models. Finally, the realized covariance matrix is constructed from the actu-
al frequency of 5-minute high-frequency stock data and the portfolio is analyzed empirically. The empirical
analysis reveals that the VAR-SCAD model and the VAR-MCP model perform better than the VAR-LASSO mod-
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el in terms of test accuracy, and the returns of the portfolios constructed by the VAR-SCAD model and the

VAR-MCP model are higher than those of the portfolios constructed by the VAR-LASSO model, with the

returns of the portfolios constructed by the VAR-MCP model highest.

Key words: high-frequency data; high-dimensional realized covariance matrix; VAR-SCAD model; VAR-
MCP model
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