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Abstract

The stochastic gradient descent algorithm has become popular algorithm for solving large-scale
finite-sum optimization problems. However, this algorithm leads to oscillations due to the va-
riance in the iterative process. The stochastically controlled stochastic gradient (SCSG) algorithm
reduces this variance, but the SCSG algorithm has strong limit on stepsize. To expand the range of
stepsize selection of the SCSG algorithm, we propose 1/t-Polyak stepsize by combining the 1/t-band
stepsize and the Polyak stepsize. Using this new stepsize for the stochastically controlled stochas-
tic gradient (SCSG) algorithm, the SCSGP algorithm is proposed. We establish the linear conver-
gence rate of SCSGP for strongly convex problems. Numerical experiments demonstrate a clear
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advantage of SCSGP over other stochastic gradient algorithms.
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Figure 1. Comparison of different stochastic gradient algorithms
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