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Abstract of Thesis

It is difficult to infer statistical objects in regression and classification when the number of samples is small and the number of
features is large. Sparse estimation addresses the problem by regularizing the objective function, plus the constraint multiplied
by a constant A, and selecting the appropriate features without overfitting. Least absolute shrinkage and selection operator
(Lasso) is a classic sparse estimation; its objective function to be minimized is convex so that we can find the solution efficiently.
This thesis considers convex optimization problems for sparse estimation, particularly joint graphical Lasso (JGL) and convex

biclustering (CB).

To solve JGL, thus far, the alternating direction method of multipliers (ADMM) has been the main approach. However,
converging to obtain a high-accuracy solution for ADMM often takes time, which is not feasible in large data sets. In the first
part (Chapter 3) of this thesis, we propose proximal gradient algorithms with and without a backtracking option for JGL and
further show the boundedness for the solution of the JGL problem and the iterates in the algorithms, which guarantee the linear
convergence of the proximal gradient method. For the procedure with backtracking, we reduce the updated iterative steps to
subproblems that can be solved efficiently and accurately by Lasso-type problems. We modified the step-size selection by
extending to one without backtracking, which significantly reduces the computational time needed to evaluate objective

functions.

The existing techniques to solve CB were unsatisfactory. The convex biclustering algorithm (COBRA) solves twice the standard
convex clustering problem with a nondifferentiable function optimization. In the second part (Chapter 4) of this thesis, we instead
convert the original optimization problem to a differentiable one. Then, we combine the basic procedures in the augmented
Lagrangian method (ALM) with the accelerated gradient descent method (Nesterov’s accelerated gradient method), which can
attain a 0(1/k?) convergence rate. The conventional algorithms are sensitive to the tuning parameter A, which is not feasible
in some biclustering applications that are needed to solve a wide range of A. However, our proposed method is not greatly

influenced by the tuning parameter A.

The experimental results indicate that the proposed algorithms can achieve high accuracy, and their efficiency is competitive

with state-of-the-art algorithms, even for large-scale problems.
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