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It has been implied that sparse estimation based on nonconvex penalties
leads high compression performance compared with that based on convex penalties. However, the
nonconvex penalties provide lots of local minima depending on the values of regularization
parameters. Mathematical methods that derive the condition for the appearance of local minima and
algorithms to solve problems penalized by nonconvex penalty are required. In this study, we
identified the parameter regions where the local minima appear based on the statistical mechanical
method. Further, we show that the estimation problems with nonconvex penalties can be solved with
the same computational cost as convex penalties. In addition, we proposed model selection methods.
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