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Smoothly Clipped Absolute Deviation (SCAD) for Least Absolute
Deviation Regession Regularied Problem

LUO Xiaomin, PENG Dingtao *
(School of Mathemetics and Statistics, Guizhou University, Guiyang 550025, China)

Abstract ; For the sparse regression problem where the loss function is the least absolute deviation and the penalty
term is the cardinal penalty, we use SCAD ( smoothly clipped absolute deviation) penalty to relax the cardinal
penalty. We focus on the equivalence of solutions between the relaxed problem and the original problem. Firstly,
the lower bound theory property of the relaxed model is proved, and the equivalence between the original problem
and the relaxed problem is analyzed under the lower bound property. It is proved that the two problems have the
same global optimal solution and optimal value under certain conditions. In addition, it is proved that the local
optimal solution of the relaxed model is the local optimal solution of the original problem, and the relaxed module
is at the local minimum point. The optimal value of type A is equal to that of the original problem.

Key words: cardinal penalty problem; SCAD; equivalence of solutions



