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SWIREHEE
Tensor Robust Principal Component Analysis Based on a Two-Layer
Tucker Rank Minimization Model

EIEg (KEXZF, #Hig)

$HE: Tensor robust principal component analysis (TRPCA) has attracted extensive researches and
been widely used in various areas. In this talk, we focus on TRPCA based on the Tucker rank.
Considering that computing singular value decompositions (SVDs) of all unfolding matrices in the
convex relaxation model of TRPCA based on the Tucker rank is highly time consuming, we
propose a two-layer TRPCA model (TTRPCA) based on the convex relaxation model. In TTRPCA,
we select a mode according to the nuclear norm of all unfolding matrices, and only need to compute
SVD of the matrix unfolded along this mode, which can capture more information of the original
data with low-rankness compared with other unfolding matrices. Moreover, we establish a
generalized nonconvex two-layer TRPCA model (NTRPCA). Unlike existing methods which
usually use a specific nonconvex function, NTRPCA uses a class of nonconvex functions to
approximate the rank function and the LO norm to more accurately capture the low rank structure
and the sparsity. After that, we establish an error bound of the proposed NTRPCA model, which
still holds for the TTRPCA model, and give some comparisons of cases using specific nonconvex
functions. An alternating direction method of multipliers algorithm with convergence guarantee is
then developed to solve the NTRPCA (as well as the TTRPCA) model. Finally, extensive numerical
experiments on various datasets demonstrate the superior performance of proposed models in
comparison with several state-of-the-art TRPCA methods.

Quadratic Approximation Based Stochastic Approximation Proximal
Method of Multipliers for Nonconvex Stochastic Programming

WIB (FIEXZE, #ig)

$HEE: A new stochastic approximation type algorithm is proposed for a stochastic optimization
problem defined by expectation functions. The algorithm, which is named as PMQSopt, is
constructed basing on the proximal method of multipliers for quadratic approximations to the
stochastic optimization problem. We investigate oracle complexities of PMQSopt in terms of the
total number of stochastic gradient evaluations. Under mild conditions, we show that this algorithm
exh|b|t50(9 i~ z+9)expected convergence rate for the Karush-Kuhn-Tucker residual for any
6 € (0, ) and O(T~ z) expected convergence rates for both constraint violation and
complementarity violation if parameters in PMQSopt are properly chosen, where T denotes the
number of iterations.  Moreover, we show that, Wlth high probability, PMQSopt has
aO(T 210g T) Karush-Kuhn-Tucker residual bound,O(T ™~ zlogT)constralnt violation bound and
o(T™ 210g T) complementarity violation bound. Numerical results demonstrate that the proposed
algorithm is efficient.
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Unsupervised Feature Selection via Nonnegative Orthogonal
Constrained Regularized Minimization

WILF (BEXZE, #i8)

SE: Unsupervised feature selection has drawn wide attention in the era of big data since it is a

primary technique for dimensionality reduction. However, many existing unsupervised feature
selection models and solution methods were presented for the purpose of application, and lack of
theoretical support, e.g., without convergence analysis. In this paper, we first establish a novel
unsupervised feature selection model based on regularized minimization with nonnegative
orthogonal constraints, which has advantages of embedding feature selection into the nonnegative
spectral clustering and preventing overfitting. An effective inexact augmented Lagrangian
multiplier method is proposed to solve our model, which adopts the proximal alternating
minimization method to solve subproblem at each iteration. We show that the sequence generated
by our method globally converges to a Karush-Kuhn-Tucker point of our model. Extensive
numerical experiments on popular datasets demonstrate the consistency, stability and robustness of
our method. Moreover, comparison results of algorithm performance show that our method
outperforms some existing state-of-the-art methods.
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Bayesian Nash Equilibrium in price competition under multinomial logit
demand

gt (ARIMEXRS, #i¥)

S In this paper, we propose a Bayesian Nash equilibrium (BNE) model for analyzing price
competition under multinomial logit demand where firms marginal cost is private information: each
firm may predict the range of the marginal cost of its rival but does not know the true marginal cost.
Differing from the existing Nash equilibrium models (Aksoy-Pierson et al., 2013; Pang et al., 2015)
where the market equilibrium is described as a tuple of prices at which no firm can be better off by
unilaterally changing its position, the BNE is a tuple of firm’s optimal price functions each of which
depends on their respective marginal costs and the equilibrium is a situation at which no firm can be
better off by unilaterally changing its own optimal price function. This kind of equilibrium model
may help individual firms set optimal prices strategically for their future products. We derive
sufficient conditions for existence and uniqueness of a continuous BNE. Moreover, we propose a
computational scheme to calculate an approximate BNE. Specifically, we develop step-like
approximation of firm’s optimal price function and then convert the BNE problem into a finite-
dimensional stochastic variational inequality problem (SVIP). We demonstrate how the specific
structure of the SVIP may be decomposed into scenario-based VIP and solve the latter by the well-
known progressive hedging method. Preliminary numerical tests show that the computational
scheme works well.

Sparse QCQP via Semi-smooth Newton Method
ZEEK (ItEREXFE, #iF)

$§Z: Quadratically constrained quadratic programming (QCQP) has long been recognized as a
computationally challenging problem, particularly in large-scale or high-dimensional settings with
sparsity constraint for variable selection and dimension reduction, giving rise to the problem of
sparse QCQP (SQCQP). Existing approaches for solving SQCQP typically rely on mixed-integer
programming formulations, relaxation techniques, or greedy heuristics but often suffer from
computational inefficiency and limited accuracy. In this work, we introduce a novel paradigm by
designing an efficient algorithm that directly addresses SQCQP. To be more specific, we introduce
P-stationarity to establish first- and second-order optimality conditions of the original problem,
leading to a system of nonlinear equations whose generalized Jacobian is proven to be nonsingular
under mild assumptions. Most importantly, these equations facilitate the development of a semi-
smooth Newton-type method that exhibits significantly low computational complexity due to the
sparsity constraint and achieves a locally quadratic convergence rate. Finally, extensive numerical
experiments demonstrate the accuracy and computational efficiency of the algorithm compared to
several established solvers. This is a joint work with Shuai Li and Shenglong Zhou.
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Randomized Algorithms with Successive Over-Relaxation for Tensor
Completion

A (IMIRHRKE, #Hi%)

. Tensor completion has attracted significant interest due to its broad applications in areas such
as image repair, video retrieval, and analysis of multidimensional datasets. Nonetheless, current
approaches often grapple with limited recovery results and inefficiencies in computation,
particularly when dealing with substantial missing data or large datasets. This talk will introduce
some randomized approach for tensor completion, which combines randomized subspace power
iteration with successive Over-Relaxation (SOR) iteration technique. Within the Tucker
decomposition structure, the proposed method initially utilizes randomized subspace power
iteration to achieve a low-rank tensor approximation. It subsequently applies an adaptive over-
relaxation method that merges the current estimate with the low-rank approximation at each step,
enhancing the recovery process and speeding up convergence. Tests conducted on various datasets
illustrate that the proposed randomized method excels in performance for large-scale tensor
completion problems.

Generic Linear Convergence for Algorithms of Non-linear Least Squares
over Smooth Varieties

SR (EBARHEXE, #Hi%)

$HE: In applications, a substantial number of problems can be formulated as non-linear least
squares problems over smooth varieties. Unlike the usual least squares problem over a Euclidean
space, the non-linear least squares problem over a variety can be challenging to solve and analyze,
even if the variety itself is simple. Geometrically, this problem is equivalent to projecting a point in
the ambient Euclidean space onto the image of the given variety under a non-linear map. It is the
singularities of the image that make both the computation and the analysis difficult. In this talk, we
prove that under some mild assumptions, these troublesome singularities can always be avoided.
This enables us to establish a linear convergence rate for iterative sequences generated by algorithms
satisfying some standard assumptions. We apply our general results to the low-rank partially
orthogonal tensor approximation problem. As a consequence, we obtain the linear convergence rate
for a classical APD-ALS method applied to a generic tensor, without any further assumptions.
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