
Saturday, 8:00am - 8:30am
Breakfast
Music Row 5, 2nd Floor, Omni

Saturday, 8:30am - 9:00am
Keynote
Music Row 5, 2nd Floor, Omni
Dr. Amit Basu is the Carr P. Collins Chair of Management Information Sciences
at the Edwin L. Cox School of Business at Southern Methodist University where
he serves as the Chairman of the Information Technology and Operations
Management department. His research and teaching interests are in the areas of
decision support systems, knowledge and data base systems, and ecommerce. He
has published papers on these topics in a variety of top-tier outlets such as
Management Science, Information Systems Research, Decision Support Systems,
European Journal of Operational Research, Journal of Management Information
Systems, and Omega. He has served on the editorial boards of several leading
academic journals – he has been the Area Editor for INFORMS Journal on
Computing, and Associate Editor for Management Science, Information Systems
Research, the Information Technology and Management Journal, and an
Editorial Board Member for the POMS Journal. From 2012-2013, he served as
the President of the INFORMS Information Systems Society.

Saturday, 9:15am - 10:45am

■ SA01 
Music Row 3, 2nd Floor, Omni
Chair: Ramin Moghaddass, University of Miami, Miami, FL, USA,
ramin@miami.edu
1. A Sequential Tree-based Classifier for Personalized Biomarker

Testing of Alzheimer’s Disease Risk 
Bing, Si, Industrial Engineering, Arizona State University,
bingsi@asu.edu, Igor, Yakushev, Nuclear Medicine Department,
Technische Universität München, Germany,
igor.yakushev@tum.de, Jing, Li , Industrial Engineering, 
Arizona State University, jing.li.8@asu.edu 

Using baseline biomarkers to predict the conversion of mild cognitive impairment
(MCI) to Alzheimer’s disease (AD) has considerable clinical interest in recent
years. The existing studies have several limitations, including unsatisfactory
accuracy due to MCI heterogeneity and use of conventional classification models
that require biomarkers to be measured all at once instead of sequentially and as-
needed. We propose a novel sequence tree- based classifier (STC) to achieve a
personalized sequential, as-needed use of biomarkers and a three-category
classification (high-risk converter, low-risk converter, and inconclusive diagnosis)
by finding an optimal sequence of biomarkers with two-sided cutoffs that satisfy
pre-specified accuracy requirements while minimizing the proportion of
inconclusive diagnosis. We apply STC to two clinical applications using the data
from the worldwide Alzheimer’s Disease Neuroimaging Initiative (ADNI) project:
prediction of MCI conversion and patient selection for AD-related clinical trials. 

2. When Will I Get Out of the Hospital? Modeling Length of Stay
Using a Disease Network 

Pankush Kalgotra, Oklahoma State University,
pankush@okstate.edu, Ramesh Sharda, Oklahoma State
University, ramesh.sharda@okstate.edu 

When a patient is diagnosed with multiple diseases at the same time, the
condition is known as Comorbidity. In this study, we examine the impact of
comorbidity on the hospital length of stay of a patient. We present a unique
approach to model comorbidities by creating a network of diseases from the pair-
wise combinations of the diseases diagnosed in the patients. We used information
on more than one and half million patient visits in US hospitals in 2011 and
created a comprehensive disease network. Using the small-world property of the
disease network, we proposed a new comorbidity score for a patient. Finally, we
built an explanatory and predictive model, to predict a patient’s length of stay,
and compared its performance with extant models using the patient visits in
2012. The model with our proposed comorbidity score outperformed existing
models. The theoretical and practical implications of the study are discussed.
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3. Privacy-Preserving Health Data Sharing for Decision Analytics 
Hasan Kartal and Xiao-Bai Li, Department of Operations and
Information Systems, Manning School of Business,�
University of Massachusetts - Lowell, Lowell, MA 01854, USA.,
hasan_kartal@student.uml.edu; xiaobai_li@uml.edu 

This study addresses the challenges in protecting privacy of patients while
sharing health data for decision analytics. We propose a novel solution to deal
with the limitations of existing approaches. Prior studies have shown that
individuals in de-identified data can be re-identified by linking individuals’
demographics information to external sources. Existing privacy approaches in
protection of personal health information typically assume that each individual
in a dataset corresponds to a single record, which tends to underestimate the
risks in the multiple-record problems. We examine privacy disclosure risks when
multiple records in a dataset are associated with the same individual. We propose
a new privacy measure based on Gini index, called g-balance, and develop an
algorithm to effectively protect the privacy of individual in public health data
sharing. The proposed method allows healthcare data providers to determine
privacy risk of medical data and support their decisions on sharing patient data.
The effectiveness of the proposed approach is demonstrated in an experimental
study using real-world public health data. 

4. Healthcare Predictive Analytics for Patient Time Series with 
Non-ignorable Missingness: The Case of ICU Mortality Prediction 

Mohammad Amin Morid, Olivia R. Liu Sheng and 
Samir Abdelrahman, University of Utah 

Patient data are collected over time at varying time intervals to update patient
status and to support medical decisions, leading to a wide variety of patient time
series data – e.g., vital signs and lab results in Electronic Health Records (EHRs)
and other healthcare information systems. Past studies have extracted and
leveraged temporal patterns (e.g., temporal statistics, trends, transitions and
similarity) from time series data for event detection (e.g., readmission or
mortality) as well as risk, cost and performance prediction. Some of the past
studies have reduced such problems to one of classifying a time series (i.e. single-
variate) or multiple time series (i.e. multi-variate) of the same entity (e.g., a
patient) into different outcome/decision classes, which is termed the time series
classification problem. 

■ SA02
Music Row 4, 2nd Floor, Omni
Chair: Suneel Babu Chatla, National Tsing Hua University, 
Hsinchu City, Taiwan, suneel.chatla@iss.nthu.edu.tw
1. Remaining Useful Life Prediction Based on the Mixed Effects

Model with Mixture Prior Distribution 
Raed Kontar, Junbo Son, and Shiyu Zhou, Department of
Industrial and Systems Engineering, University of Wisconsin-
Madison, Madison, WI, 53706, USA, Chaitanya Sankavaram, 
Yilu Zhang, and Xinyu Du,�General Motors Research &
Development, Warren, MI, 48092, USA 

In this paper, we propose a degradation signal-based RUL prediction method to
address the imbalance issue in the data. The proposed method introduces a
mixture prior distribution to capture the characteristics of different groups within
the same population and provides an efficient and effective online prediction
method for the in-service unit under monitoring. 

2. Modeling Big Count Data: An IRLS Framework for CMP
Regression and GAM 

Suneel Babu Chatla, Institute of Service Science, National Tsing
Hua University, Hsinchu, Taiwan, Galit Shmueli, Institute of
Service Science, National Tsing Hua University, Hsinchu, Taiwan 

Count data are a popular outcome in many empirical studies, especially as big
data has become available on human and social behavior. The Conway-Maxwell
Poisson (CMP) distribution is popularly used for modeling count data due to its
ability to handle both over dispersed and under dispersed data. Yet, current
methods for estimating CMP regression models are not efficient, especially with
high-dimensional data. Extant methods use either nonlinear optimization or
MCMC methods. We propose a flexible estimation framework for CMP
regression based on iterative reweighed least squares (IRLS). Because CMP
belongs to the exponential family, convergence is guaranteed and is more
efficient. We also extend this framework to allow estimation for additive models
with smoothing splines. We illustrate the usefulness of this approach through
simulation study and application to real data on speed dating. 
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3. Selection Bias with Linear Probability Models
Suneel Babu Chatla, Institute of Service Science, National Tsing
Hua University, suneel.chatla@iss.nthu.edu.tw
Galit Shmueli, Institute of Service Science, National Tsing Hua
University, galit.shmueli@iss.nthu.edu.tw

Selection bias arises when the observed sample does not represent the
population. It causes the estimates obtained from the sample to be biased. Self-
selection bias is a specific type of selection bias in which the individuals self-
select whether to be in the sample or not. It has been a primary challenge in the
Information Systems (IS) field. There exist two notable approaches to correct for
the selection bias: 2stage least square (2SLS) which use probit regression in the
first stage and Propensity Score Matching (PSM) methods which use logistic
regression (logit) to estimate propensity score. Linear probability model (LPM) -
linear regression models applied to a binary outcome – is an alternative to probit
or logit models. It has certain advantages over both logit and probit models,
especially with large samples. Based on our extensive literature search, we find
that, surprisingly, usage of LPMs is rare in the IS literature, where logit and
probit models are typically used for binary outcomes. Due to the recent advances
in data collection methods, large samples are now becoming popular in IS
studies. Therefore, there is a need to use LPM which has clearly some advantages
in the large samples. LPMs have been examined with respect to specific aspects,
but a thorough evaluation of their practical pros and cons for different research
goals under different scenarios is missing. We performed an extensive simulation
to evaluate LPM against its alternatives under different study settings with
different sample sizes. We find that, for 2SLS approach, LPM is a viable
alternative to the probit model and clearly has an advantage of providing
consistent estimates. Our results indicate that there is a lot of scope for the LPM
and its use is not just confined to the issue of selection bias. It may be used for
the other issues such as instrumental variable models which are also common in
IS studies. We also plan to evaluate the LPM further as an alternative to the
logistic regression in PSM studies by expanding our simulation settings and also
using some real world datasets. 

4. Developing A Mentor-Mentee Matching Algorithm Based on
Twenty “Fun” Questions 

Wenjun Zhou, Wangcheng Yan, and Sarah Colby�University of
Tennessee, wzhou4@utk.edu, wyan3@vols.utk.edu,
scolby1@utk.edu, Kendra Kattelmann, South Dakota State
University, Kendra.Kattelmann@sdstate.edu, Anne Mathews,
University of Florida, anne.mathews@ufl.edu, Melissa D. Olfert,
West Virginia University, Melissa.Olfert@mail.wvu.edu 

For many community based social studies, interventions are delivered via
interactions between mentors and mentees. In traditional practices, many
decisions on mentor-mentee matching were made on an arbitrary basis, even
though careful design could be used to maximize the compatibility between
mentors and mentees, which would, in turn, result in effective relationship
building and influence delivery. To learn about the subjects’ inclinations and
compatibility, a survey that consists of 20 “fun” questions was used. The goal of
this study is to create a predictive model that could best predict the friendship
status given any pair of survey answers. To develop an algorithm for matching,
146 of close friend pairs took the survey in a fall semester. Instead of a naive
matching based on the consistency of answers, the questions were re-weighted
using a predictive model trained on the preliminary data. The mentor-mentee
matching for the GetFruved project was then based on this trained model, which
can provide friendship likelihood metric for new pairs. 

Saturday, 10:45am -11:15am

Break
Music Row 5, 2nd Floor, Omni

Saturday, 11:15am- 12:00pm

Keynote
Music Row 5, 2nd Floor, Omni
Dr. David L. Olson is the James & H.K. Stuart Professor in MIS and Chancellor’s
Professor at the University of Nebraska.  He has published research in over 150
refereed journal articles, primarily on the topic of data mining, multi-objective
decision making, and information technology. Additionally, he has co-authored
the books Advanced Data Mining Techniques, Introduction to Business Data
Mining, Enterprise Risk Management, Enterprise Information Systems,
Enterprise Risk Management Models, and Financial Enterprise Risk
Management. He has served as associate editor of Decision Support Systems,
Decision Sciences, and Service Business, and co-editor in chief of International
Journal of Services Sciences. He was a Lowry Mays endowed Professor at Texas
A&M University from 1999 to 2001.  He was named the Raymond E. Miles
Distinguished Scholar award for 2002, and was a James C. and Rhonda Seacrest
Fellow from 2005 to 2006. He is a Fellow of the Decision Sciences Institute.

Saturday, 12:00pm- 1:00pm

Lunch
Music Row 5, 2nd Floor, Omni

Saturday, 1:00pm – 1:45pm

Keynote 
Music Row 5, 2nd Floor, Omni
Dr. Nick Street received a Ph.D. in Computer Sciences from the University of
Wisconsin-Madison in 1994.  He is currently professor, departmental executive
officer, and Henry B. Tippie Research Professor in the Management Sciences
Department at the University of Iowa, with joint appointments in the Computer
Science Department, the College of Nursing, and the Interdisciplinary Graduate
Program in Informatics. He is also the director of the interdisciplinary graduate
program in Health Informatics. His research interests are in algorithmic
approaches to machine learning and data mining, particularly the use of
mathematical optimization in inductive learning techniques.  His recent work has
focused on ensemble construction methods, knowledge transfer, correlation
analysis, statistical relational learning, personalized medical decision making, and
social network analysis.  He has published over 110 journal, conference and
workshop papers, and has received an NSF CAREER award and an NIH INRSA
postdoctoral fellowship. He is a member of INFORMS, IEEE, ACM, AAAI, and
AMIA.

Saturday, 1:45pm - 3:15pm

■ SB01 
Music Row 3, 2nd Floor, Omni
Chair: Cem Iyigun, Middle East Technical University, Industrial
Engineering, Ankara, Turkey, iyigun@metu.edu.tr
1 - MetaSimLab: A Laboratory for Validating and Calibrating 

Agent-based Simulations for Business Analytics 
Janina, Knepper�Research Group Advanced Analytics, School of
Business and Economics, janina.knepper@ada.rwth-aachen.de 

Catherine, Cleophas�Research Group Advanced Analytics, School of
Business and Economics, catherine.cleopas@ada.rwth-aachen.de 

Agent-based simulations are frequently used to develop and evaluate new and
improved approaches for business analytics and decision support. To be reliable,
they have to be empirically calibrated and validated. Existing calibration
approaches are rarely automated; however, manual calibration is costly in terms
of time and effort. Therefore, this contribution introduces the laboratory
environment MetaSimLab, which is designed to evaluate the efficiency and
effectiveness of alternative calibration approaches. We present numerical
examples to illustrate MetaSimLab’s functionality and an outlook on novel
calibration methods and further research.

2. Application of Data Analytics to Additive Manufacturing 
Sarah Powers, Ryan Dehoff, Vincent Paquit, Chad Steed, and
Derek Kistler, Oak Ridge National Laboratory, 1 Bethel Valley
Road, Oak Ridge, TN 37831, USA,  powersss@ornl.gov 

Recent advances in additive manufacturing have led to many success stories of
large 3D printed objects (e.g., the Shelby Cobra car) and leave the industry
poised for rapid growth. One of the many challenges is the certification process,
which currently must be done for each part. During the build progression, many
parameters have the potential to influence the formation of defects as well as the
final geometry. While a large focus has been placed on understanding the
microstructural properties from a material science perspective, the vast quantities
of data generated during the build have largely been unexploited. This work
describes a multi-pronged approach for data discovery, engaging multiple analytic
tools as well as a framework to ingest and house the data itself in an effort to
identify areas for process improvement and promote the potential for advanced
defect detection. 
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3. Optimizing Predictive Precision of Revenue Change from Clients
Receiving Periodic Services 

Abhinav Maurya, Carnegie Mellon University, Pittsburgh, PA,
USA, ahmaurya@cmu.edu, Aly Megahed, Ray Strong, and
Jeanette Blomberg�IBM Research - Almaden, San Jose, CA, USA,
{aly.megahed,hrstrong,blomberg}@us.ibm.com, Alaa Elwany,
Texas A&M University, College Station, TX, USA,
elwany@tamu.edu 

Predicting changes in account revenues from clients receiving periodic services is
of vital importance to a business in order to take action on account revenues that
are predicted to shrink, and to learn from success stories of those predicted to
grow. However, the corresponding datasets are often imbalanced, and accuracy is
therefore a poor metric to optimize for. We present a Gaussian Process-based
method (GOPT) that directly maximizes precision subject to a minimum level of
recall, yielding actionable results without significantly degrading accuracy. Our
experimental evaluations show that our method provides significantly better
results compared to a baseline gradient boosting machine classifier as well as
uniform grid search for precision optimization, since Gaussian Process-based
precision optimization can focus on areas of parameter space that have higher
chances of attaining the maximum objective value. 

4. Continuous Descent Arrival (CDA) Adoption During High Traffic
Periods: Data-driven and Predictive Modeling Approach 

Emad, Alharbi, Mechanical and Industrial Engineering, 
New Jersey Institute of Technology, eaa3@njit.edu, Layek, 
Abdel-Malek, PhD, Mechanical and Industrial Engineering, 
New Jersey Institute of Technology, malek@njit.edu 

This study investigates Continuous Descent Arrival (CDA) adoption during high
traffic levels periods. We utilize data-driven system approach and predictive
analytics to build an online CDA predictive model for an enhanced Air Traffic
Management (ATM) procedures as well as an efficient CDA adoption. A
Hierarchical Clustering Analysis (HCA) is performed to aggregate data from
offline flight tracking logs and Meteorological Aviation Reports (METAR) at
selected U.S. airports. The analysis facilitates the visualization of descent profiles
and assists in developing a predictive model for CDA instances using Decision
Trees with AdaBoost and Support Vector  Machines (SVM).

■ SB02
Music Row 4, 2nd Floor, Omni
Chair: Asil Oztekin, University of Massachusetts - Lowell, Lowell, MA,
USA, asil_oztekin@uml.edu
1. Taste Transitivity for Collaborative Filtering: A Stochastic Network

Dynamics Approach 
Minghong Xu, Department of Information and Decision Sciences,
University of Illinois at Chicago,  mxu29@uic.edu, Siddhartha
Bhattacharyya, Department of Information and Decision Sciences,
University of Illinois at Chicago, sidb@uic.edu 

We develop a stochastic actor-based network model for online movie reviews
and analyze social network dynamics to study the user-movie taste networks
constructed from real movie review datasets. Examining such taste networks
provides useful insights into factors underlying the performance of collaborative
filtering based recommenders. Our results show that similar taste transitivity
effect does exist, which supports collaborative filtering methods to recommend
movies based on similar user tastes. We also investigate the role of movie
popularity and genre in taste network evolution. Our findings provide insights to
improve current movie recommenders. The two- mode network analyses
approach taken in this paper will also be useful in obtaining better understanding
of factors that drive user appreciation of varied products. 

2. Grouping Association Rules Using Lift
Michael Hahsler, Department of Engineering Management,
Information, and Systems Southern Methodist University,
mhahsler@lyle.smu.edu 

Association rule mining is a well-established and popular data mining method for
finding local dependencies between items in large transaction databases.
However, a practical drawback of mining and efficiently using association rules is
that the set of rules returned by the mining algorithm is typically too large to be
directly used. Clustering association rules into a small number of meaningful
groups would be valuable for experts who need to manually inspect the rules, for
visualization and as the input for other applications. Interestingly, clustering is
not widely used as a standard method to summarize large sets of associations. In
fact it performs poorly due to high dimensionality, the inherent extreme data
sparseness and the dominant frequent item set structure reflected in sets of
association rules. In this paper, we review association rule clustering and their
shortcomings. We then propose a simple approach based on grouping columns in
a lift matrix and give an example to illustrate its usefulness. 

3. Efficient Algorithms for Selection and Application of 
Association Rules 

Theja Tulabandhula, Xerox Research Centre India, India,
theja.tulabandhula@xerox.com, Aritra Dhar ETH-Z, Switzerland,
aritra.dhar@inf.ethz.ch, Shailesh Vaya,  Xerox Research Centre
India, India, shailesh.vaya@xerox.com 

Association rules are mined from large transaction databases and capture the
high likelihood relation: p � q (p “implies” q), that is, whenever antecedent p
occurs, then consequent q should occur as well. We consider the problem of
privacy preserving recommendation of new items using association rules given a
set of items (a transaction). Since multiple association rules may be applicable to
a given transaction, we devise different criteria for the selection of applicable
association rules. We then present fast exact and approximate algorithms and
their privacy preserving versions in which the client does not reveal its
transaction to server and the server does not reveal its database to the client. We
present experimental results that emphasize the practicality of our solutions in e-
commerce and other recommendation domains. 

4. A Causal Analytic Framework for Lung Allocation Processes 
in the USA

Asil Oztekin, University of Massachusetts Lowell, Operations &
Information Systems, Biomedical Engineering & Biotechnology
Program, Lowell, MA, USA, Frank Buckler, Neusrel Causal
Analytics, Cologne, Germany, Lina Al-Ebbini, University of
Massachusetts Lowell, Biomedical Engineering & Biotechnology
Program, Lowell, MA, USA, Amit Banga, UT Southwestern
Medical Center, Dallas, TX, USA

The relationships between lung transplant success and its recipient-donor
features has been long studied in literature. However, modeling of a robust
causal analytic model of the potential impact of the most important features on
transplant success remains to be challenging. To address that, in this study, linear
structural equation modeling (SEM) and nonlinear Universal Structure Modeling
are deployed to investigate the relationship between the most descriptive features
of recipient and donor along with lung transplant success using the data from the
United Network of Organ Sharing (UNOS). The developed causal analytic
framework examines the structure, reliability, and validity of the lung allocation
processes. The proposed model recommends a new perspective of how medical
experts and clinicians should respond to the uncertainty and vagueness
embedded in strategic decision making within the lung allocation processes.

Saturday, 3:15pm - 3:45pm

Break
Music Row 5, 2nd Floor, Omni

Saturday, 3:45pm- 4:30pm 
Keynote
Music Row 5, 2nd Floor, Omni
Dr. Olivia Sheng is Presidential Professor and Emma Eccles Jones Presidential
Chair of Information Systems at the David Eccles School of Business, and an
Adjunct Professor at School of Computing, University of Utah. She also directs
the Global Knowledge Management Center to seek research and education
extension of business intelligence and analytics, and organizes one of the first
academic conferences on business intelligence annually. Her research focuses on
web, text, and data mining as well as optimization techniques for clickstream
analysis, social network analysis, search marketing, crowd-based predictive
analytics, behavior targeting, bio-medical, digital government, telemedicine and
telework applications. Her research has received funding from U.S. Food and
Drug Administration, National Science Foundation, Overstock, Yahoo!, U.S.
Army, IBM Tivoli, Toshiba Corp., Sun Microsystems, SAP University Alliance,
and Wasatch Advisors. Currently, she engages companies in Utah such as
Backcountry and Intermountain Healthcare Company to collaborate on research
and capstone projects related to text mining and data mining.
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Saturday, 4:30pm -6:00pm

■ SC01
Music Row 3, 2nd Floor, Omni
Chair: Ramin Moghaddass, University of Miami, Miami, FL,
ramin@miami.edu
1. A Comparative Analysis of Non-Classical Decomposition Models

for Stock Trading Decision 
Dhanya Jothimani, Department of Management Studies, Indian
Institute of Technology Delhi, India, dhanyajothimani@gmail.com 
Ravi Shankar, Department of Management Studies, Indian
Institute of Technology Delhi, India,  ravi1@dms.iitd.ac.in 
Surendra S. Yadav, Department of Management Studies, Indian
Institute of Technology Delhi, India,  ssyadav@dms.iitd.ac.in 

In this paper, an ensemble framework comprising of a non-classical
decomposition model and machine learning model is proposed for predicting the
stock index. Two ensemble models, namely, Empirical Mode Decomposition-
Support Vector Regression (EMD-SVR) and Complete Ensemble Empirical Mode
Decomposition with Adaptive Noise (CEEMDAN-SVR) are presented, where
decomposed components obtained using EMD and CEEMDAN are predicted
using SVR. The models were tested on Nifty data. Error measures and statistical
procedure showed that the proposed ensemble framework has superior
performance as compared with traditional SVR model (without decomposition).
Further, trading decisions based on ensemble models yielded higher return on
investments than traditional Buy-and-Hold strategy. 

2. Regulating Greed Over Time 
Stefano Tracà, Operations Research Center, Massachusetts
Institute of Technology, stet@mit.edu, Cynthia Rudin, 
Computer Science, Duke University, cynthia@cs.duke.edu 

In retail, there are predictable yet dramatic time-dependent patterns in customer
behavior, such as periodic changes in the number of visitors, or increases in
visitors just before major holidays (e.g., Christmas). The current paradigm of
multi-armed bandit analysis does not take these known patterns into account,
which means that despite the firm theoretical foundation of these methods, they
are fundamentally flawed when it comes to real applications. This work provides
a remedy that takes the time-dependent patterns into account, and we show
how this remedy is implemented in the UCB and �-greedy methods. In the
corrected methods, exploitation (greed) is regulated over time, so that more
exploitation occurs during higher reward periods, and more exploration occurs in
periods of low reward. In order to understand why regret is reduced with the
corrected methods, we present a set of bounds that provide insight into why we
would want to exploit during periods of high reward, and discuss the impact on
regret. Our proposed methods have excellent performance in experiments, and
were inspired by a high-scoring entry in the Exploration and Exploitation 3
contest using data from Yahoo! Front Page. That entry heavily used time-series
methods to regulate greed over time, which was substantially more effective than
other contextual bandit methods. 

3. Optimal Data Acquisition for Decision Analytics with Linear
Regression 

Xiaoping Liu, Xiao-Bai Li, Department of Operations and
Information Systems Manning School of Business�University of
Massachusetts Lowell, Lowell�MA 01854, USA.,
xiaoping_liu@student.uml.edu; xiaobai_li@uml.edu 

This study concerns customer data acquisition for decision analytics with linear
regression model. We propose using generalized second-price (GSP) auction to
acquire customer data. We formulate the data acquisition problem as an
optimization problem that minimizes regression prediction error while keeping
the cost of acquired data as low as possible. The original optimization problem is
very sophisticated and there is no available solution procedure to handle it
directly. We convert the optimization problem into a mathematical programming
problem that can be solved efficiently. An experimental study has been
conducted to demonstrate the effectiveness of our approach. 

4 - Revisiting Consistent Biclustering Problem: A New 
Linearization Approach

Cem Iyigun and Saziye Deniz Oguz Arikan, Middle East Technical
University, Industrial Engineering, Ankara, Turkey,
iyigun@metu.edu.tr

Biclustering groups samples and features simultaneously in the given set of data.
When biclusters are obtained from the data, clusters of samples and clusters of
features that determine the partitioning of samples into the underlying clusters
are also obtained. We focus on supervised consistent biclustering problem which
has been introduced by Buysgin et al. where the  problem was formulated as a 0-
1 fractional program. This study consists of two parts. In the first part, we pro-
pose a valid inequality to improve the solution quality of the linearized model,
and MIP formulation introduced in Buysgin et al. In the second part, we propose
a new  linearization approach for the underlying biclustering problem.
Experimental study is conducted on biomedical datasets, and performances of
solution approaches are reported.

■ SC02
Music Row 4, 2nd Floor, Omni
Chair: Chair: Cem Iyigun, Middle East Technical University, Industrial
Engineering, Ankara, Turkey, iyigun@metu.edu.tr
1. Buffered Probability Minimization: A New Interpretation of Robust

and Regularized Support Vector Machines 
Matthew Norton, Department of Industrial and Systems
Engineering, University of Florida, Gainesville, FL 32611,
mdnorton@ufl.edu, Stan Uryasev, Director of Risk Management
and Financial Engineering Lab, Department of Industrial and
Systems Engineering, University of Florida, Gainesville, FL 32611,
uryasev@ufl.edu

We approach the problem of binary classification by minimizing Buffered
Probability of Exceedance (bPOE), a new characterization of uncertainty proved
to be the minimal quasi-convex upper bound of Probability of Exceedance
(POE), i.e. the expected value of the 0-1 loss. We prove that a broad class of
regularized and robust Support Vector Machine (SVM) formulations are special
cases of this approach. This provides a new statistical perspective on the
optimality of the hinge loss as an approximation of 0-1 loss, the meaning of the
SVM’s free parameters, the meaning of its objective function, and the
interpretation of the classification margin induced by the choice of regularizer.
Additionally, it provides a connection between regularization and robustness that
extends the current views in the literature. Overall, we find that bPOE
minimization provides a unifying view of many SVM variants, including
regularized, robust, convex, and non-convex formulations. 

2. Learning to Personalize from Observational Data 
Nathan Kallus, School of Operations Research and Information
Engineering, Cornell University and Cornell Tech,
kallus@cornell.edu 

We study the problem of learning to choose from m discrete treatment options
(e.g., medical drugs) the one with best causal effect for a particular instance (e.g.,
patient) characterized by an observation of covariates. The training data consists
of observations of covariates, treatment, and the outcome of the treatment. We
recast the problem of learning to personalize from these observational data as a
single learning task, which we use to develop four specific machine learning
methods to directly address the personalization problem, two with a unique
interpretability property. We also show how to validate personalization models
on observational data, proposing the new coefficient of personalization as a unit
less measure of effectiveness. We demonstrate the power of the new methods in
two specific personalized medicine and policymaking applications and show they
provide a significant advantage over standard approaches. 

3. ClickToPrice: Incorporating Visual Features of Product Images in
Price Prediction 

Abhinav Maurya, Carnegie Mellon University, Pittsburgh, PA –
15213, ahmaurya@cmu.edu 

E-commerce websites provide product images in addition to textual description
and other metadata about a prod- uct to shoppers. While the use of images in
online product positioning is ubiquitous, its effect on shoppers and product prices
has not been studied meaningfully in literature. In this paper, we make two
primary contributions: (i) we find evidence of a causal link between the features
of a product’s image and its price, (ii) we conduct a com- prehensile evaluation
of regression algorithms to predict product price using metadata and image
features of the product and find that the Random Forest algorithm provides the
best prediction performance on this task. We dis- cuss implications of our
findings for e-commerce portals and mobile app creators, and present directions
for future research to further investigate the predictive power and statistical
significance of product images on their prices. 
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4. A Novel Sentiment Analytic Methodology for Multi-nominal
Classification of Product and Service Reviews

Ali Dag, University of South Dakota, Beacom School of Business,
Vermillion, SD, USA, Asil Oztekin, University of Massachusetts
Lowell, Manning School of Business, Lowell, MA, USA, Mark
Carpenter, Auburn University, Department of Mathematics &
Statistics, Auburn, AL, USA

Classifying the sentiments of online reviews of products or services is important
in that it provides the analysts with the ability to extract critical information
which can be used to improve the corresponding product or service. The objec-
tive of this study is to classify the customer reviews (on a five-star scale) that
were collected for three different types of product/service. To achieve this goal, a
novel classification framework is built by devising a unique classifier, which
includes rich information gathered by using all of the extracted features. The pro-
posed framework is compared against commonly used alternatives in the related
literature, namely Singular Value Decomposition (SVD) and chi-square based fea-
ture selection (selected features, SF). These approaches are separately deployed
in tree-based machine learning algorithms (i.e. boosted decision trees (BDT),
classification & regression trees (C&RT), and random forests (RF)) using a five-
fold cross validation strategy. The results indicate that the proposed methodology
outperforms the alternatives for each dataset employed in terms of two perform-
ance metrics i.e. EER (exact error rate) and the OACER (one-away-class-error-
rate). 

Saturday, 6pm- 8pm
Music Row 5, 2nd Floor, Omni

Special Panel
Moderator: Asil Oztekin, University of Massachusetts Lowell,
Operations & Information Systems, Biomedical Engineering &
Biotechnology Program, Lowell, MA, USA. Email address:
Asil_Oztekin@uml.edu

Editors’ Panel: How to Publish in Top-tier Journals?
Top-tier premier outlets of the leading journals in the field of data mining and
decision analytics would be represented by their respective editors. After a short
presentation of the editors (5 minutes each), there will be a Q&A session, in
which the audience would have chance to ask questions to the editors. The fol-
lowing list of editors (and the corresponding journals they would represent in
alphabetical order) will be participating at this panel:

• Annals of Operations Research—Dr. Endre Boros
• Computers & Operations Research—Dr. John Mittenthal
• Decision Sciences—Dr. Cheri Speier-Pero 
• Decision Support Systems—Dr. James Marsden
• European Journal of Operational Research—Dr. Roman Slowinski
• Information Systems Frontiers—Dr. Ram Ramesh
• Information Systems Research—Dr. Olivia Sheng
• INFORMS Journal on Computing—Dr. David Woodruff
• Journal of the Association of Information Science & Technology—

Dr. Javed Mostafa
• Journal of Multi-Criteria Decision Analysis—Dr. Gilberto Montibeller
• Manufacturing & Service Operations Management—Dr. Brian Tomlin
• Omega: the International Journal of Management Science—Dr. Ben Lev
• Production & Operations Management—Dr. Subodha Kumar

Special Issue Opportunities
Two special issues are currently being edited which welcome the best papers of
this workshop (and other related conferences) by going through a rigorous (but
an expedited process) which are listed as follows. For details, questions, and clar-
ifications about both of these special issues, please contact the Guest Co-Editor
Dr. Asil Oztekin at Asil_Oztekin@uml.edu

1. Decision Sciences journal, special issue theme of “Data Mining &
Decision Analytics”. Full paper submission deadline: February 28,
2017.

2. European Journal of Operational Research, special issue theme of
“Business Analytics: Defining the field and identifying a research
agenda”. Full paper submission deadline: January 31, 2018.
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