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In many scientific and engineering applications, predictors are naturally grouped, for example,
in biological applications where assayed genes or proteins can be grouped by biological roles or bio-
logical pathways. Common statistical analysis methods such as ANOVA, factor analysis, and func-
tional modeling with basis sets also exhibit natural variable groupings. When the group structures
are available among predictors, people are usually interested in identifying both important groups
and important variables within the selected groups. Among existing successful group variable se-
lection methods, some methods fail to conduct the within group selection. Some methods are able
to conduct both group and within group selection, but the criterion is non-convex which may re-
quire extra numerical effort. In this paper, we proposal a novel Log- Exp-Sum penalty for group
variable selection. The LES penalty is convex, which may yield numerical stability. It can identify
important groups as well as select important variables within the group. We develop an efficient
group-level coordinate descent algorithm for solving the corresponding optimization problem, and
we also derive non- asymptotic theoretical bounds for the new method in the high-dimensional
setting where the number of predictors can be much larger than the sample size. Numerical results
indicate that the proposed method works well in terms of both variable selection and prediction
accuracy. We also applied the proposed method to American Cancer Society breast cancer dataset.
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