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Optimality Conditions and Algorithms for Sparse
Support Vector Machines with [, Regular Terms

YANG Xiaohui,GAQO Caixia

(School of Mathematical Sciences,Inner Mongolia University, Hohhot 010021, China)

Abstract : Support Vector Machine(SVM), as one of the main methods of machine learning,is a popular
learning tool used to solve classification and regression tasks,and has attracted much attention in the fields
of image classification, pattern recognition and disease diagnosis. In the context of the support vector ma-
chine model(SVM), the loss function is considered optimal, with most existing loss functions acting as
proxies. Since /, norm has good sparsity,redundant features can be removed through feature selection. In
this paper,a loss-based norm sparse support vector machine(called L,,,-SSVM)is proposed based on the
L,/ soft margin loss model. The existence of the model solution is proved, the KKT points and P-stable
points of the model are given,and the relationship between the global optimal solution and KKT points is
proved. The iterative framework of ADMM algorithm is designed by using the proximal operator of [,
norm,and the convergence analysis is carried out to prove that the algorithm converges to the P-stable
point.

Keywords:/, norm; L, loss function;sparse support vector machine; optimality conditions; ADMM algo-
rithm
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