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Program – Saturday, May 14, 2016

The INFORMS Southeast Michigan Symposium (including meals, breaks and talks) will be held in
the Gold Rooms of the Oakland Center on the campus of Oakland University in Rochester, Michigan.

8:30 – 9:30 Continental Breakfast

9:30 – 10:30 On Making Machine Learning Safe
Kush Varshney (IBM T. J. Watson Research Center)

10:30 – 10:45 Coffee Break

10:45 – 11:05 Collecting User Feedback for Trade Studies
Laura Costa (Booz Allen Hamilton)

11:10 – 11:30 Using Optimization to Deliver the Best Combination of Marketing Programs
H. Crystal Wang (Ford Credit)

11:35 – 12:00 Green Sourcing – the Role of Premium Sharing and Consulting Services
Xi Chen (University of Michigan-Dearborn)

12:05 – 13:00 Lunch Buffet

13:00 – 13:25 Optimizing Annual Delivery Programs for a Liquefied Natural Gas Supply Chain
Hakan Yildiz (Michigan State University)

13:30 – 13:55 Numerical Accuracy of LP Solvers – Condition Numbers and Optimal RHS Scaling
Alexander Wiggins (Oakland University)

14:00 – 14:30 Coffee Break

14:30 – 14:55 Surgery Scheduling with Recovery Resources
Maya Bam (University of Michigan-Ann Arbor)

15:00 – 15:25 An Optimal Epidemic Intervention Experiment
Ryan Nierman (Oakland University)

15:30 – 15:55 Classifying Readmissions to a Cardiac Intensive Care Unit
Yazan Roumani (Oakland University)

16:00 Conclusion of Program

Sponsorship
This event is made possible by a grant from the Oakland University Research Committee.



Location
Oakland University is located in at 2200 N. Squirrel Road, Rochester, Michigan, 48309. The main
entrance is accessed by taking I-75 to exit 79, University Drive (East), and following University
Drive into campus. The symposium will take place in the Gold Rooms of the Oakland Center.
The campus has free parking and the closest parking lots to the Oakland Center are P1 and P2.
The campus map below indicates the location of the parking and the Oakland Center (building 13
on the map). Signs inside of the Oakland Center will direct you to the Gold Rooms.

Oakland Center
Parking

Organization
This meeting was organized by the INFORMS Southeast Michigan Chapter. The Institute for
Operations Research and the Management Sciences (INFORMS) is the largest society in the world
for professionals in the field of operations research, management science, and analytics. To keep
up to date with local chapter events, see https://www.informs.org/Community/SEMichigan

The Southeast Michigan Chapter officers are:
President: Dan Steffy (Oakland University)
Vice President: Jason Judd (LLamasoft)
Treasurer: Saman AlaniAzar (Ford)
Secretary: Rebecca Stockbridge (General Motors)
Past President: Kai Yang (Wayne State University)

https://www.informs.org/Community/SEMichigan


Abstracts
Invited Lecture
Kush Varshney (IBM T. J. Watson Research Center)
Title: On Making Machine Learning Safe

Abstract: Machine learning algorithms are increasingly influencing our decisions and interacting
with us in all parts of our daily lives. Therefore, just like for chemical plants, roads, vehicles,
and myriad other systems, we must ensure that systems involving machine learning are safe. In
this talk, we first discuss the definition of safety in terms of risk, epistemic uncertainty, and the
harm incurred by unwanted outcomes. Then we examine dimensions along which certain real-world
applications may not be completely amenable to the foundational principle of modern statistical
machine learning: empirical risk minimization. In particular, we note an emerging dichotomy of
applications: ones in which safety is important and risk minimization is not the complete story (we
name these Type A applications), and ones in which safety is not so critical and risk minimization
is sufficient (we name these Type B applications). Then, we discuss how four different strategies
for achieving safety in engineering (inherently safe design, safety reserves, safe fail, and procedural
safeguards) can be mapped to the machine learning context through interpretability and causality of
predictive models, objectives beyond expected prediction accuracy, human involvement for labeling
difficult or rare examples, and user experience design of software. Finally, we detail a principled
optimization-based formulation for learning Boolean rule-based classifiers that are interpretable and
therefore provide inherently safe design. In this approach, we solve a linear programming relaxation
to an integer program.

Bio: Kush R. Varshney is a research staff member in the Mathematical Sciences Department at
the IBM T. J. Watson Research Center in Yorktown Heights, NY. He received the Ph. D. degree
in electrical engineering and computer science from the Massachusetts Institute of Technology in
2010. He applies data science and predictive analytics to human capital management, healthcare,
olfaction, public affairs, and international development. He conducts academic research on the
theory and methods of statistical signal processing and machine learning. His work has been
recognized through best paper awards at the Fusion 2009, SOLI 2013, KDD 2014, and SDM 2015
conferences. Dr. Varshney is co-director of the IBM Social Good Fellowship program.

Laura Costa (Booz Allen Hamilton)
Title: Collecting User Feedback for Trade Studies

Abstract: My team has led numerous trade studies for our clients, with the goal of influencing future
requirements and the acquisition of future systems. Our approach involves eliciting feedback from
users of the system to determine the relative priority of the objectives being assessed in the trade
study. This presentation addresses the question of how to conduct a survey that is understandable
to the users and yields reliable results for the trade study. My team uses an adaptation of Parnell’s
Swing Weight Matrix Methodology, which has evolved over time as we have run into issues and
developed work arounds.



H. Crystal Wang (Ford Credit)
Title: Using Optimization to Deliver the Best Combination of Marketing Pro-
grams

Abstract: Auto companies regularly offer a long list of marketing programs, some of which are
incompatible with others. As the number of programs increases, the number of potential combina-
tions goes up exponentially, and identifying the best incentive combinations becomes a challenge.
In this talk, we will explain how this problem can be formulated as a stable set problem and discuss
variations and solution techniques.

Xi Chen (University of Michigan-Dearborn)
Collaborators: Niyazi Taneri (Singapore Univ. of Technology and Design), Saif Benjaafar
(Univ. of Minnesota)
Title: Green Sourcing – the Role of Premium Sharing and Consulting Services

Abstract: Certified sustainable products often times enjoy a significant green premium in the retail
market. In this paper, we study a retailer’s use of a sourcing contract as a tool of incentivizing
suppliers to exert greening efforts which improves the chances of receiving certification, and in turn
capturing the green premium. We also explore the rationale for retailer to involve in suppliers’
greening efforts.

Hakan Yildiz (Michigan State University)
Collaborators: Fatih Mutlu, Kais Msakni, Shaligram Pokharel (Qatar University); Erkut
Sonmez (Boston College)
Title: Optimizing Annual Delivery Programs for a Liquefied Natural Gas Supply
Chain

Abstract: We study the annual delivery program (ADP) preparation problem, which is a challenging
task for especially for LNG supply chains with large number of vessels and customers, faced by
liquefied natural gas (LNG) suppliers using multiple models and methodologies. Given significant
operational costs in LNG delivery operations, cost-effective ADPs can yield substantial savings,
adding up to millions. Our results reveal several interesting insights.

Alexander Wiggins (Oakland University)
Collaborators: Dan Steffy (Oakland University)
Title: Numerical Accuracy of Linear Programming Solvers – Condition Numbers
and Optimal Right-Hand Side Scaling

Abstract: Software implementations of linear programming algorithms are subject to round-off
errors due to the use of floating point numbers. One of the uses of condition numbers for linear
programming is to quantify how sensitive individual programs are to such computational errors. We
investigate how certain types of modifications to linear programs can affect the condition number,
and describe an easily identifiable optimal right-hand side to minimize the condition number.



Maya Bam (University of Michigan-Ann Arbor)
Collaborators: Brian Denton, Mark Van Oyen (University of Michigan-Ann Arbor); Mark
Cowen (Quality Institute, St. Joseph Mercy Health System)
Title: Surgery Scheduling with Recovery Resources

Abstract: Surgery scheduling is impacted by operating room (OR) availability, surgeons, and down-
stream resources like the recovery room. We present a new approach, based on collaboration with
a mid-sized hospital, that uses well-performing fast approximation methods to create schedules
that minimize blocking of the ORs due to overutilization of downstream resources, OR overtime,
and surgeon elapsed time. Discrete event simulation is used to evaluate performance metrics of
relevance to practice, and a case study is presented based on hospital data.

Ryan Nierman (Oakland University)
Collaborators: Serge Kruk (Oakland University)
Title: An Optimal Epidemic Intervention Experiment

Abstract: This presentation explores an optimal control problem for a discrete-time Susceptible/
Infective/Susceptible (SIS) deterministic epidemic with a finite time horizon. Previous work relied
on dynamic programming to find the optimal solution for a binary control process subject to a finite
budget constraint. In contrast, our research seeks to explore the use of constraint programming
techniques to first solve the same binary control problem, and then, refine the granularity of the
control to improve the solution under the same budget. We then show, that even under a huge
exponential growth of the search space, the problem can be solved to optimality.

Yazan Roumani (Oakland University)
Collaborators: Yaman Roumani (Eastern Michigan University), Joseph K Nwankpa (Univer-
sity of Texas - Pan American), Mohan Tanniru (Oakland University)
Title: Classifying Readmissions to a Cardiac Intensive Care Unit

Abstract: Research has associated intensive care unit (ICU) readmissions with increased risk of
morbidity and mortality. Readmitted patients are also exposed to complications as they are trans-
ferred between hospital units. Our paper compares three classification techniques for identifying
patients who are more likely to be readmitted to the ICU within the same hospital stay: support
vector machines (SVM), C5.0, and logistic regression while accounting for the imbalanced nature
of the data. Using recall, specificity and confusion entropy (CEN) our results show that C5.0 and
SVM outperform logistic regression in identifying patients who are more likely to be readmitted.


