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Abstract: Stochastic gradient descent (SGD) is one of the efficient methods for dealing with large-scale data. Recent research shows
that the black-box SGD method can reach an O(1/T) convergence rate for strongly-convex problems. However, for solving the regularized
problem with L1 plus L2 terms, the convergence rate of the structural optimization method such as COMID (composite objective mirror
descent) can only attain O(In7/7). In this paper, a weighted algorithm based on COMID is presented, to keep the sparsity imposed by the
L1 regularization term. A prove is provided to show that it achieves an O(1/T) convergence rate. Furthermore, the proposed scheme takes
the advantage of computation on-the-fly so that the computational costs are reduced. The experimental results demonstrate the correctness
of theoretic analysis and effectiveness of the proposed algorithm.

Key words: machine learning; stochastic optimization; strongly-convex; hybrid regularization; COMID (composite objective mirror
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Table 2 Comparisons of test error and variance
F 2 WRETRAFNT) Z AL

SR a%a CCAT astro-physic covtype
HRMD-W 0.1534+0.0008  0.0783+£0.0007  0.0402+0.0006  0.2323+0.0014
HRCOMID 0.1570+0.0014  0.0932+0.0020  0.0526+0.0025 0.2357+0.0021

SGD-W 0.1534+0.0013  0.0865+0.0010  0.0405+0.0006  0.2357+0.0014
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Fig.2 Comparisons sparsity
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