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Aggregations of quadratic constraintsMar 09
4:05pm

Shengding Sun

Georgia Tech

Take three circles in the plane. It turns out that convex hull of some regions
cannot be easily described by the equations of the circles. Interestingly, taking
three spheres in R3, and convex hull of every region can be obtained directly from
the sphere equations. What causes this difference? We introduce the notion of
hyperplane hidden convexity, which gives a condition on when the convex hull of a
set defined by quadratics has a simple description via aggregations.

Improved Approximation Algorithms for Steiner
Connectivity AugmentationMar 09

4:12pm
Michael Zlatin

Carnegie Mellon University

Following the recent breakthroughs on the standard Connectivity Augmentation,
we give improved approximation algorithms for Steiner variants of these problems.
In particular, we give an algorithm which achieves an approximation ratio of 1.5+ε,
improving upon the previous best-known factor of 2.

A 4/3-Approximation for Half-Integral Cycle Cut Instances
of the TSPMar 09

4:19pm
Billy Jin

Cornell University

A long-standing conjecture for the traveling salesman problem (TSP) states that
the integrality gap of the standard linear programming relaxation of the TSP (some-
times called the Subtour LP or the Held-Karp bound) is at most 4/3 for symmetric
instances of the TSP obeying the triangle inequality. Karlin, Klein, and Oveis Gha-
ran, in a breakthrough result, were able to show that in the half-integral case, the
integrality gap is at most 1.49993; Gupta et al. showed a slight improvement of this
result to 1.4983. Both of these papers consider a hierarchy of critical tight sets in
the support graph of the LP solution, in which some of the sets correspond to cycle
cuts and the others to degree cuts. We show that if all the sets in the hierarchy
correspond to cycle cuts, then we can find a distribution of tours whose expected
cost is at most 4/3 times the value of the half-integral LP solution; sampling from
the distribution gives us a randomized 4/3-approximation algorithm. Known bad
cases for the integrality gap have a gap of 4/3 and have a half-integral LP solution
in which all sets in the hierarchy are cycle cuts; thus our result is tight.
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Matroid-Based TSP Rounding for Half-Integral Solutions Mar 09
4:26pm

Sherry Sarkar

Carnegie Mellon University

This talk will be about my work (in collaboration with Anupam Gupta, Eui-
woong Lee, Jason Li, Marcin Mucha, and Heather Newman) on rounding half-
integral solutions to the subtour-elimination relaxation for the TSP. Such a rounding
algorithm was recently given by Karlin, Klein, and Oveis Gharan based on sampling
from max-entropy distributions. This talk will briefly describe how an approach of
Haddadan and Newman to sample from the matroid intersection polytope, along
with a new use of max-entropy sampling, can give better guarantees.

Modeling and Correcting Bias in Sequential Evaluation Mar 09
4:33pm

Jingyan Wang

Georgia Tech

In this talk, I describe bias mitigation in a sequential setting, where an evaluator
rates candidates in an online, irrevocable fashion. Motivated by the psychology
literature, I propose a natural model for the evaluator’s rating process that captures
the lack of calibration inherent to this task. Various facets of the proposed model
are supported by theoretical properties and crowdsourcing experiments. Under this
model, I then study bias correction by posing it as a statistical inference problem.
I propose a near-linear online algorithm that is information theoretically optimal
in terms of two canonical ranking metrics, outperforming the de facto approach of
using the ranking induced by the raw scores.

On the Exactness of Dantzig-Wolfe Relaxation for Rank
Constrained Optimization Problems Mar 09

4:40pm
Yongchun Li

Georgia Tech

In the rank-constrained optimization problem (RCOP), it minimizes a linear ob-
jective function over a prespecified closed rank-constrained domain set andm generic
two-sided linear matrix inequalities. Motivated by the Dantzig-Wolfe (DW) decom-
position, a popular approach of solving many nonconvex optimization problems, we
investigate the strength of DW relaxation (DWR) of the RCOP, which admits the
same formulation as RCOP except replacing the domain set by its closed convex
hull. Notably, our goal is to characterize conditions under which the DWR matches
RCOP for any m two-sided linear matrix inequalities. From the primal perspective,
we develop the first-known simultaneously necessary and sufficient conditions that
achieve: (i) extreme point exactness–all the extreme points of the DWR feasible set
belong to that of the RCOP; (ii) convex hull exactness– the DWR feasible set is iden-
tical to the closed convex hull of RCOP feasible set; and (iii) objective exactness–the
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optimal values of the DWR and RCOP coincide. The proposed conditions unify,
refine, and extend the existing exactness results in the quadratically constrained
quadratic program (QCQP) and fair unsupervised learning. These conditions can
be very useful to identify new results, including the extreme point exactness for
a QCQP problem that admits an inhomogeneous objective function with two ho-
mogeneous two-sided quadratic constraints and the convex hull exactness for fair
SVD.

Constructing quickly and on a restricted budgetMar 09
4:47pm

Peleg Michaeli

Carnegie Mellon University

We introduce a model of a controlled random graph process. In this model, the
edges of the complete graph are ordered randomly and then revealed, one by one, to
an algorithm that must immediately and irrevocably decide whether to keep each
observed edge. Given the total number of observed edges (“time”), and a bound
on the total number of kept edges (“budget”), the algorithm’s goal is to succeed -
with high probability - in constructing a graph possessing a target property within
the time and budget constraints. We analyse the model for several natural graph
properties, such as the containment of a Hamilton cycle or a triangle. Joint work
with Alan Frieze and Michael Krivelevich.

Sinkhorn Distributionally Robust OptimizationMar 09
4:54pm

Jie Wang

Georgia Tech

We study distributionally robust optimization (DRO) with Sinkhorn distance—a
variant of Wasserstein distance based on entropic regularization. We derive convex
programming dual reformulation for a general nominal distribution. Compared with
Wasserstein DRO, it is computationally tractable for a larger class of loss functions,
and its worst-case distribution is more reasonable. We propose an efficient stochastic
mirror descent algorithm using biased gradient oracles to solve the dual reformula-
tion. It finds a δ-optimal solution with computation cost Õ(δ−3) and memory cost
Õ(δ−2), and the computation cost further improves to Õ(δ−2) when the loss function
is smooth. Finally, we provide various numerical examples using synthetic and real
data to demonstrate its superior performance.
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Generalizing Tverberg’s theorem to new intersection
patterns Mar 09

5:01pm
R. Amzi Jeffs

Carnegie Mellon University

Tverberg’s theorem says that if we have enough points in d-dimensional Eu-
clidean space, then we can partition them into classes whose convex hulls all share
a common point. De Loera, Hogan, Oliveros, and Yang showed that we can also
achieve different intersection patterns, such as the convex hulls meeting in a cyclic
fashion. Classifying which intersection patterns can arise in this way is a difficult
and wide open problem, and we’ll discuss some recent joint work on this with Florian
Frick in this direction, as well as possible future work.

On covering r-graphs with perfect matchings Mar 09
5:08pm

Olha Silina

Carnegie Mellon University

An r-graph is an r-regular graph with no odd cut of size < r. Lovasz showed
that for such graphs the linear system Ax = 1 has a solution in Z/2, where A is the
edge to perfect matching incidence matrix. Note that we allow x to have negative
entries. In this talk, we present an improved version of Lovasz’s result, proving that,
in fact, there is a solution x with all entries being either integer or 1/2. Moreover,
the total number of 1/2’s is at most 6k, where k is the number of Petersen bricks in
the tight cut decomposition of the graph.

Efficient Determinant Maximization under Matroid
constraints Mar 09

5:15pm
Aditi Laddha

Georgia Tech

Determinant maximization provides an elegant generalization of problems in
many areas, including convex geometry, statistics, machine learning, fair allocation
of goods, and network design. In an instance of the determinant maximization
problem, we are given a collection of d-dimensional vectors v1, . . . , vn, and the goal
is to pick a subset S ⊆ [n] to maximize the determinant of the matrix

∑
i∈S viv

⊤
i

where S must satisfy some combinatorial constraint such as cardinality constraint
(|S| ≤ k) or matroid constraint (S is a basis of some matroid defined on [n]). In
this talk, I will present an O(dd)-approximation algorithm for this problem, which
combines ideas from combinatorial optimization with algebraic properties of the
determinant. This is joint work with Adam Brown, Madhusudhan Pittu, Mohit
Singh, and Prasad Tetali.
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Two applications of median-decompositions: constructing a
refinement of a family of tree-decompositions, and the

median-dimension of a graphMar 09
5:22pm

Aristotelis Chaniotis

University of Waterloo

We consider applications of the median-decompositions of graphs. Let G be a
graph and let {Ti = (Ti,Vi)}i∈I be a family of tree-decompositions of G, let also
Σi be the set of nested separations of G induced by Ti. The main motivation for
the work presented in this talk is the following question: Is it possible to combine
the tree-decompositions in {Ti = (Ti,Vi)}i∈I in order to construct an object which
is a refinement of all these tree-decompositions in an optimal way? It is known
that if Σ := ∪i∈IΣi is a set of nested separations, then we can construct a tree-
decomposition T such that for each i ∈ I, T is a refinement of Ti; but what about
the case in which some pairs of separations in Σ are crossed? We prove that median-
decompositions (which generalize tree-decompositions) can be used to achieve our
goal. As another application of median-decompositions, we define and study the
median-dimension of a graph, which we prove that is the same with the intersection
dimension of a graph with respect to the class of chordal graphs. We study, from
the perspective of χ-boundedness, classes of graphs of bounded median-dimension.
Based on joint work with Bobby Babak Miraftad and Sophie Spirkl.
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