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4/ HE: Sequence accelerated PRSM algorithms for convex programming
problems with applications

MEHE:

The Peaceman-Rachford splitting method (PRSM) has been widely studied in recent
years because of its excellent numerical performance. Multi-step Inertia is a very effective
sequence acceleration technique. In this talk, we introduce a multi-step inertial strictly
contractive PRSM and a multi-step inertial generalized proximal PRSM for solving
convex programming problems associate with linear constraint. The global convergence
properties are concisely analyzed by using the variational inequality framework.
Numerical experiments on low patch-rank image decomposition and computed

tomography (CT) are presented to verify the effectiveness of the introduced methods.
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WEME: Distributionally robust second-order stochastic dominance constrained

optimization with Wasserstein ball

WEHE:

We consider a distributionally robust second-order stochastic dominance constrained
optimization problem. We require the dominance constraints to hold with respect to all
probability distributions in a Wasserstein ball centered at the empirical distribution. We
adopt the sample approximation approach to develop a linear programming formulation
that provides a lower bound. We propose a novel split-and-dual decomposition
framework which provides an upper bound. We establish quantitative convergence for
both lower and upper approximations given some constraint qualification conditions. To
efficiently solve the nonconvex upper bound problem, we use a sequential convex
approximation algorithm. Numerical evidence on a portfolio selection problem validates

the convergence and effectiveness of the proposed two approximation methods.
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4B H: Joint link-based credit charging and road capacity improvement in
continuous network design problem

WEWE:

In this paper, we will discuss the urban road network improvement problem from both
supply and demand sides, and propose a bilevel programming model considering joint
optimal link-based tradable credit charging scheme and road capacity improvement. The
upper level decision-maker tries to minimize the total system travel time under a budget
constraint by optimizing both link-based credit charging and road capacity improvement,
whilst at the lower level considering the users’ route choice behavior through the
generalized travel time including the travel time and the converted time from the value of
credit charging for using the link. Therefore, this proposed model integrates the
improvement of the urban road network according to improving the road capacity with
the given budget constraint and decreasing the travel demand with the tradable credit
scheme. After presenting a relaxation algorithm, the numerical experiments on the nine
node network are illustrated. Analysis shows that the proposed model is efficient in
mitigating traffic congestion according to the less total system travel time than the other
ways compared in this paper. The tradable credit scheme offers the better combination of
cost-effectiveness, administrative flexibility and distributional fairness comparing with

congestion pricing. Moreover, this tradable credit scheme is revenue neutral.
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WwEFH: An iterative improvement scheme for chance constrained programs: A
robust approach through an envelope-shaped ambiguity set

WEWE:

We investigate the chance-constrained optimization problem (CCOP), in which the
chance constraint is equivalent to a constraint of Value-at-Risk (VVaR). The non-convexity
of VaR and limited knowledge of the underlying probability distributions for random
variables restricts its applications in practice. Traditional approaches, which are known to
be conservative, approximate VaR by coherent risk measures such as Entropic Value-at-
Risk (EVaR) or conditional Value-at-Risk (CVaR) to solve the CCOP with assumed
known knowledge of the underlying distributions. In this paper, we propose a novel data-
drive non-parametric robust approach to address the conservatism issue of existing
methods. First, we propose a data-driven “envelop” shaped distribution ambiguity set for
the underlying distributions, which provides support-wise information for the cumulative
probability distribution function rather than point-wise information such as mean and
variance. Then, we formulate the CCOP as a distributionally robust optimization (DRO)
problem using the proposed distribution ambiguity set. Finally, we solve the proposed
DRO with a two-stage EVaR-based iterative algorithm to reduce the conservatism and
ensure its tractability. The advantages of the proposed approach compared with existing
methods are demonstrated by extensive simulation studies of the chance constrained
knapsack problem and minimum cost and maximum-flow problem.
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