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WELCOME MESSAGE

Dear Colleagues,

It gives us immense pleasure to welcome you to the University of Texas at Dallas to participate in
Ordered Data Analysis, Models and Health Research Methods: An International Conference in Honor of
H.N. Nagaraja for His 60th Birthday. UT Dallas is a dynamic university focused on intellectual excellence
in research and student learning, and the Department of Mathematical Sciences is excited to be your host.

As you may know, Professor H. N. Nagaraja has made substantial contributions to many areas of statistics,
including analysis of ordered statistical data, stochastic modeling, distribution theory, characterizations,
asymptotics, and statistical methodologies for health sciences. This event was initially conceived simply
as a tribute to Professor Nagaraja for his contributions to statistics. However, thanks to the enthusiastic
participation of session organizers and presenters from a variety of areas, it has morphed into a much larger
event and is now in essence a celebration of statistics. In fact, what could have been a better way to honor
Professor Nagaraja than by celebrating the field in which he has made lifelong contributions!

We feel proud to inform you that the conference has close to 200 participants from around the globe to
discuss recent developments and explore future directions in a variety of areas of statistics as is reflected in
this program book. We hope this conference sparks new discussions, collaborations, and friendships.

We are here to help you in all possible ways. In addition to the organizers, there are many volunteers
(identified by their name badges) who will be more than happy to help you. Please do not hesitate to contact
us if you need any assistance during the conference. Thank you for your participation!

Enjoy the conference!

Pankaj Choudhary (University of Texas at Dallas)
Tony Ng (Southern Methodist University)

Co-organizers
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March 7 – 9, 2014 The University of Texas at Dallas

ROOM ARRANGEMENT

(FO = Founders Building, FN = Founders North)

Event Location
Registration, Coffee Breaks and Reception Atrium

Opening Ceremony and Plenary Sessions FN2.102

Sessions 1A – 8A, 10A FO2.404

Sessions 1B – 8B, 10B FO2.410

Sessions 1C – 8C, 10C FO2.604

Sessions 1D – 8D, 10D FO2.702

Sessions 1E – 8E, 10E FN2.104

Session 9 (Poster Session) Student Union Galaxy Rooms Hallway

Lunch Dining Hall (Faculty and Staff)

Banquet Student Union Galaxy Rooms
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Ordered Data Analysis, Models and Health Research Methods: An International Conference in Honor of
H.N. Nagaraja for His 60th Birthday

TRAVEL AWARD WINNERS

Mark Burch (Ohio State University, Columbus, OH, USA)
Bekir Cetintav (Dokuz Eylul University, Izmir, Turkey)
Ashok Chaurasia (University of Connecticut, Storrs, CT, USA)
Shyamal De (Binghamton University, Binghamton, NY, USA)
Armin Hatefi (University of Manitoba, Winnipeg, MB, Canada)
Jonathan Joseph (Louisiana State University Health Science Center, New Orleans, LA, USA)
Patryk Miziula (Nicolaus Copernicus University, Torun, Poland)
Lira Pi (University of North Carolina at Chapel Hill, NC, USA)
Weining Shen (UT MD Anderson Cancer Center, Houston, TX, USA)
Rashmi Tiwari (University of Delhi, Delhi, India)
Amy Willis (Cornell University, Ithaca, NY, USA)
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March 7 – 9, 2014 The University of Texas at Dallas

PROGRAM SUMMARY

Time Activity
Friday, March 7, 2014

8:00-9:00 Registration and Refreshments
9:00-9:30 Opening Ceremony

9:30-10:30 Plenary Talk 1 (N. Balakrishnan)
10:30-10:50 Coffee Break
10:50-12:20 Parallel Invited Sessions

Session 1A: Statistical Methods for Genetic Data I
Session 1B: Statistical Methods for Nursing and Medical Research
Session 1C: Recent Developments in Order Statistics
Session 1D: Advances in Step-stress Accelerated Life Testing
Session 1E: Statistics in Economics and Finance

12:20-13:35 Lunch
13:35-15:05 Parallel Invited Sessions

Session 2A: Recent Statistical and Computational Developments
in Genomic Studies

Session 2B: Statistical Methods in Nutrition Research
Session 2C: Generalized Order Statistics and Reliability
Session 2D: Inference on Discrete Models
Session 2E: Modeling for Dependent Data Processes

with Applications
15:05-15:25 Coffee Break
15:25-16:55 Parallel Invited Sessions

Session 3A: Bayesian Statistics and Application in Biomedical Data
Session 3B: Measuring Agreement in Measurement Methods
Session 3C: Recent Developments in L-moments
Session 3D: Progressive Censoring: Methodology and Applications
Session 3E: Inference with Dependent Data

17:00-18:30 Parallel Invited Sessions
Session 4A: Statistical Methods in Medicine and Other Fields
Session 4B: Statistical Inference, Ranking and Selection
Session 4C: Bounds and Inequalities for Ordered Data
Session 4D: Ranked Set Sampling I
Session 4E: Computer Experiments and Time Series Analysis

18:35-19:35 Reception
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Ordered Data Analysis, Models and Health Research Methods: An International Conference in Honor of
H.N. Nagaraja for His 60th Birthday

Time Activity
Saturday, March 8, 2014

9:00-10:00 Plenary Talk 2 (Sally C. Morton)
10:00-10:20 Coffee Break
10:20-11:50 Parallel Invited Sessions

Session 5A: Statistical Methods for Genetic Data II
Session 5B: Using Spline Smoothing in Health Research
Session 5C: Developments on Pitman Closeness

of Order Statistics
Session 5D: Cancelled, please see Session 4B
Session 5E: Statistical Inference and Model Selection

11:55-12:55 Parallel JMP and Contributed Sessions
Session 6A: Lifetime Data Analysis
Session 6B: Distribution Theory and Order Statistics
Session 6C: Characterization of Probability Distributions
Session 6D: Introduction to Interactive Data Analysis

and Visualization Using JMP
12:55-14:10 Lunch
14:10-15:40 Parallel Invited Sessions

Session 7A: Statistical Methods for High-dimensional
Genomics Data

Session 7B: Statistical Modeling and Inference for Count Data
Session 7C: Order Statistics and Applications
Session 7D: Recent Developments in Censoring Methodology
Session 7E: Capture Recapture, Distribution Theory,

and Public Health
15:40-16:00 Coffee Break
16:00-17:30 Parallel Invited Sessions

Session 8A: Bayesian Methodology for Biomedical Applications
Session 8B: Statistical Applications in Medical Research
Session 8C: Modeling and Analysis of Survival Data
Session 8D: Ranked Set Sampling II

17:35-17:55 Group Photograph
18:00-18:45 Session 9: Poster Presentations
18:45-21:30 Banquet
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Time Activity
Sunday, March 9, 2014

9:00-10:00 Plenary Talk 3 (Barry C. Arnold)
10:05-11:35 Parallel Invited Sessions

Session 10A: Statistical Methods for Genetic Data III
Session 10B: Design and Analysis of Clinical Trials for Cancer
Session 10C: Exceedances, Characterizations and Reliability Models

Based on Ordered Random Variables
Session 10D: Time Series and Applications
Session 10E: Statistical Consulting:

Challenges, Opportunities and Rewards
11:35-11:55 Closing Ceremony
11:55-1:10 Lunch (Boxed Lunch)
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H.N. Nagaraja for His 60th Birthday

PLENARY TALKS

Friday, March 7, 2014, 9:30 – 10:30

ORDERING ORDER STATISTICS

N. Balakrishnan, McMaster University, Hamilton, ON, Canada

Chair: Barry C. Arnold, University of California, Riverside, CA, USA

Saturday, March 8, 2014, 9:00 – 10:00

DATA, DESIGN, AND ANALYSIS FOR
COMPARATIVE EFFECTIVENESS RESEARCH DECISIONS

Sally C. Morton, University of Pittsburgh, Pittsburgh, PA, USA

Chair: Thomas J. Santner, Ohio State University, Columbus, OH, USA

Sunday, March 9, 2014, 9:00 – 10:00

VARIATIONS ON SOME

EXPONENTIAL CHARACTERIZATION THEMES

Barry C. Arnold, University of California, Riverside, CA, USA

Chair: Udo Kamps, RWTH Aachen University, Aachen, Germany
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Friday, March 7, 2014: Parallel Sessions

1A: Statistical Methods for Genetic Data I (10:50-12:20)

Organizer: Swati Biswas, University of Texas at Dallas, Richardson, TX, USA

Chair: Swati Biswas, University of Texas at Dallas, Richardson, TX, USA

10:50-11:20

Agreement Statistics and Quality Assessment for Imputed Genetic
Data
Nancy Saccone, Washington University School of Medicine, St
Louis, MO, USA

11:20-11:50
A Powerful Parsimonious Tree based Model Averaging Approach
for Detection of Multi-Locus Effects
Saonli Basu, University of Minnesota, Minneapolis, MN, USA

11:50-12:20

Challenges and Issues in Analyzing Different Genomic and Pro-
teomic Data
Hemant Tiwari, University of Alabama at Birmingham, Birming-
ham, AL, USA

1B: Statistical Methods for Nursing
and Medical Research (10:50-12:20)

Organizer: An-Lin Cheng, University of Missouri, Kansas City, MO, USA

Chair: Geraldine E. Baggs, Abbott Nutrition, Columbus, OH, USA

10:50-11:20
Structural Equation Modeling for Health Care Data
An-Lin Cheng, University of Missouri, Kansas City, MO, USA

11:20-11:50
Bayesian Estimators of the Lognormal-Pareto Composite Distribu-
tion
Chin-I Cheng, Central Michigan University, Mt Pleasant, MI, USA

11:50-12:20
A Study of the Performance of Two-Stage Adaptive Optimal De-
signs in a Logistic Dose-Response Model
Karabi Nandy, University of California, Los Angeles, CA, USA

1C: Recent Developments in Order Statistics (10:50-12:20)

Chair: Erhard Cramer, RWTH Aachen University, Aachen, Germany

10:50-11:20
Bivariate Order Statistics: New Developments and Applications
Ismihan Bayramoglu, Izmir University of Economics, Izmir, Turkey

11:20-11:50

Moments of Order Statistics for the Distribution of Sum of m + 1
I.I.D. Uniform Random Variables
Konul Bayramoglu, Middle East Technical University, Ankara,
Turkey

11:50-12:20

Invariant and Minimax Strategies for Quantiles Estimation in Sam-
pling from Finite Population
Yaakov Malinovsky, University of Maryland, Baltimore County,
MD, USA
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1D: Advances in Step-stress Accelerated Life Testing (10:50-12:20)

Organizer: Maria Kateri, RWTH Aachen University, Aachen, Germany

Chair: Marco Burkschat, RWTH Aachen University, Aachen, Germany

10:50-11:20
Time and Cost Constrained Optimal Designs of Constant-stress
and Step-stress Accelerated Life Tests
David Han, University of Texas at San Antonio, TX, USA

11:20-11:50
On the Modeling and Analysis of Step-Stress Accelerated Life Tests
using Generalized Linear Models
Rong Pan, Arizona State University, Tempe, AZ, USA

11:50-12:20
Tampered Failure Rate Step-Stress Models: Continuous vs. Interval
Monitoring
Maria Kateri, RWTH Aachen University, Aachen, Germany

1E: Statistics in Economics and Finance (10:50-12:20)

Chair: Chaitra Nagaraja, Fordham University, New York, NY, USA

10:50-11:20
Minimum Risk Point Estimation of Gini Index
Bhargab Chattopadhyay, University of Texas at Dallas, Richardson,
TX, USA

11:20-11:50
Tail Index Estimation with a Fixed Tuning Parameter Fraction
Tucker McElroy, U.S. Census Bureau, Washington, DC, USA

11:50-12:20
Mandatory Disclosure and Financial Contagion
Gadi Barlevy, Federal Reserve Bank of Chicago, IL, USA

2A: Recent Statistical and Computational Developments
in Genomic Studies (13:35-15:05)

Organizer: Min Chen, University of Texas at Dallas, Richardson, TX, USA

Chair: Min Chen, University of Texas at Dallas, Richardson, TX, USA

13:35-14:05

Detection of Potential Tumor Driver Genes using a Fully Integrated
Bayesian Approach
Guanghua Xiao, University of Texas Southwestern Medical Center,
Dallas, TX, USA

14:05-14:35
Sparse Robust Graphical Models
Hyonho Chun, Purdue University, West Lafayette, IN, USA

14:35-15:05

Integrating Human Phenome, Genome, and Interactome Networks
for Discovering Phenotype-Gene Associations
Tae Hyun Hwang, University of Texas Southwestern Medical Cen-
ter, Dallas, TX, USA
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2B: Statistical Methods in Nutrition Research (13:35-15:05)

Organizer: Geraldine E. Baggs, Abbott Nutrition, Columbus, OH, USA

Chair: An-Lin Cheng, University of Missouri, Kansas City, MO, USA

13:35-14:05
Creative Analysis Methods Applied to a Fractional Factorial Design
to Resolve Inconsistent Results
Janis Dugle, Abbott Nutrition, Columbus, OH, USA

14:05-14:35
Using a Global Outcome (Sum of Pre-Post Ratings) in Ascertaining
Effect of an Intervention
Geraldine E. Baggs, Abbott Nutrition, Columbus, OH, USA

14:35-15:05
Knowing the Data: Longitudinal Analysis
Joan Jacobs, Genentech, South San Francisco, CA, USA

2C: Generalized Order Statistics and Reliability (13:35-15:05)

Organizer: M. Burkschat & U. Kamps, RWTH Aachen U., Aachen, Germany

Chair: Maria Kateri, RWTH Aachen U., Aachen, Germany

13:35-14:05

L-Moments and TL-Moments Estimation and Recurrence Relations
for Moments of Generalized Order Statistics from Lindley Distri-
bution
Rashmi Tiwari, University of Delhi, Delhi, India

14:05-14:35
On the Asymptotic Behavior of Systems Based on Sequential Order
Statistics
Marco Burkschat, RWTH Aachen University, Aachen, Germany

14:35-15:05
Distances between Models of Generalized Order Statistics
Udo Kamps, RWTH Aachen University, Aachen, Germany

2D: Inference on Discrete Models (13:35-15:05)

Organizer: Ram C. Tripathi, University of Texas at San Antonio, TX, USA

Chair: Panagis Moschopoulos, University of Texas at El Paso, TX, USA

13:35-14:05

Some Generalized Log-Series Distributions and Their Applications
in Modeling Life-Time of a Series System with Random Number of
Components
Ram C. Tripathi, University of Texas at San Antonio, TX, USA

14:05-14:35
Regression for Abundances
Michael Anderson, University of Texas at San Antonio, TX, USA

14:35-15:05
Don’t Count on Poisson: Introducing the Conway-Maxwell-Poisson
Distribution
Kimberly Sellers, Georgetown University, Washington, DC, USA
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2E: Modeling for Dependent Data Processes
with Applications (13:35-15:05)

Organizer: Nalini Ravishanker, University of Connecticut, Storrs, CT, USA

Chair: Nalini Ravishanker, University of Connecticut, Storrs, CT, USA

13:35-14:05
Ambient Air Quality and Human Health: Understanding the link
Katherine Ensor, Rice University, Houston, TX, USA

14:05-14:35
Nonlinear Time Series for Modeling Ancient Climates
Jane Harvill, Baylor University, Waco, TX, USA

14:35-15:05
Measuring the Bullwhip Effect for Supply Chains with Seasonal
Demand Components
Chaitra Nagaraja, Fordham University, New York, NY, USA

3A: Bayesian Statistics and Application
in Biomedical Data (15:25-16:55)

Organizer: Junfeng Sun, National Institutes of Health, Bethesda, MD, USA

Chair: Junfeng Sun, National Institutes of Health, Bethesda, MD, USA

15:25-15:55
Analysis of Spatially Correlated and Repeated Ordinal Data with
Time-Dependent Missing Covariates
Fang Yu, University of Nebraska Medical Center, Omaha, NE, USA

15:55-16:25
Hierarchical Models in Random Effects Meta-Analysis
Eloise Kaizar, Ohio State University, Columbus, OH, USA

16:25-16:55
The Blended Paradigm: A Bayesian Approach to Handling Outliers
and Misspecified Models
Steve MacEachern, Ohio State University, Columbus, OH, USA

3B: Measuring Agreement in Measurement Methods (15:25-16:55)

Organizer: Pankaj Choudhary, U. of Texas at Dallas, Richardson, TX, USA

Chair: Pankaj Choudhary, U. of Texas at Dallas, Richardson, TX, USA

15:25-15:55
A Measurement Error Model for Method Comparison Data
Lakshika Nawarathna, University of Texas at Dallas, Richardson,
TX, USA

15:55-16:25
The Order Statistics Aspect of the Agreement Index
Zheng Zhang, Brown University, Providence, RI, USA

16:25-16:55
New Agreement Measures for Multivariate Survival Times
Ying Guo, Emory University, Atlanta, GA, USA
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3C: Recent Developments in L-moments (15:25-16:55)

Organizer: J. R. M. Hosking, IBM Research, Yorktown Heights, NY, USA

Chair: Michael Baron, University of Texas at Dallas, Richardson, TX, USA

15:25-15:55
L-Comoments: Theory and Applications
Robert Serfling, University of Texas at Dallas, Richardson, TX,
USA

15:55-16:25
Variance Estimation for L-Moments and L-Comoments
Jonathan R. M. Hosking, IBM Research, Yorktown Heights, NY,
USA

16:25-16:55

Algorithms for Simulating Non-Normal Distributions with Specified
L-Moments and L-Correlations
Todd C. Headrick, Southern Illinois University, Carbondale, IL,
USA

3D: Progressive Censoring: Methodology and Applications (15:25-16:55)

Organizer: Erhard Cramer, RWTH Aachen University, Aachen, Germany

Chair: Ismihan Bayramoglu, Izmir University of Economics, Izmir, Turkey

15:25-15:55
On Progressively Hybrid Censored Data from Exponential Distri-
butions
Erhard Cramer, RWTH Aachen University, Aachen, Germany

15:55-16:25
Adaptive Progressive Censoring: Some New Developments
George Iliopoulos, University of Piraeus, Piraeus, Greece

3E: Inference with Dependent Data (15:25-16:55)

Organizer: Sam Efromovich, University of Texas at Dallas, Richardson, TX, USA

Chair: M. R. Rettiganti, Arkansas Children’s Hospital, Little Rock, AR, USA

15:25-15:55
Wavelet Estimation: Minimax Theory and Application
Ekaterina Smirnova, University of Texas at Dallas, Richardson,
TX, USA

15:55-16:25

Efficient Nonparametric Estimation of the Spectral Density in the
Presence of Missing Observations
Sam Efromovich, University of Texas at Dallas, Richardson, TX,
USA

16:25-16:55
On Reaching a Steady State
Moshe Pollak, Hebrew University of Jerusalem, Jerusalem, Israel

21



Ordered Data Analysis, Models and Health Research Methods: An International Conference in Honor of
H.N. Nagaraja for His 60th Birthday

4A: Statistical Methods in Medicine and Other Fields (17:00-18:30)

Organizer: Michael Baron, University of Texas at Dallas, Richardson, TX, USA

Chair: Michael Baron, University of Texas at Dallas, Richardson, TX, USA

17:00-17:30

Planning of Prostate Cancer Biopsies and Interpretation of Biopsy
Results, Using Rules based on Gland Volume and Number of Posi-
tive Cores, with Favorable Model-Based Specificity and Sensitivity
Gerald Ogola, Baylor Health Care System, Dallas, TX, USA

17:30-18:00
Controlling False Discovery Proportion and False Non-discovery
Proportion for Multiple Testing in Sequential Experiments
Shyamal De, Binghamton University, Binghamton, NY, USA

18:00-18:30
Modeling and Estimation Methods for Three-Level Functional Data
Houssein I. Assaad, Texas A & M University, College Station, TX,
USA

4B: Statistical Inference, Ranking and Selection (17:00-18:30)

Chair: Chaitra Nagaraja, Fordham University, New York, NY, USA

17:00-17:30
Some Heuristic Methods of Parameter Estimation in Linear and
Nonlinear Models
Subir Ghosh, University of California, Riverside, CA, USA

17:30-18:00
Some Inferences on Marshall-Olkin Exponential Distribution
M. Ahsanullah, Rider University, Lawrenceville, NJ, USA

18:00-18:30

Selection among Bernoulli Populations with Uniformly Distributed
Sample Sizes
Elena Buzaianu, University of North Florida, Jacksonville, FL,
USA

4C: Bounds and Inequalities for Ordered Data (17:00-18:30)

Organizer: Tomasz Rychlik, Polish Academy of Sciences, Torun, Poland

Chair: Tomasz Rychlik, Polish Academy of Sciences, Torun, Poland

17:00-17:30
Optimal Bounds on Expectations of Order Statistics and Spacings
based on Increasing Density Samples
Agnieszka Goroncy, Nicolaus Copernicus University, Torun, Poland

17:30-18:00
Extreme Dispersions of Semicoherent and Mixed System Lifetimes
Patryk Miziula, Nicolaus Copernicus University, Torun, Poland

18:00-18:30
Inequalities for Variances of Order Statistics Coming from Urn
Models
Tomasz Rychlik, Polish Academy of Sciences, Warsaw, Poland
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4D: Ranked Set Sampling I (17:00-18:30)

Chair: Omer Ozturk, Ohio State University, Columbus, OH, USA

17:00-17:30
Using Ranked Set Sampling with Cluster Randomized Designs for
Improved Inference on Treatment Effects
Sherry Wang, Southern Methodist University, Dallas, TX, USA

17:30-18:00
Finite Mixture Modeling under Ranked Set Sampling Designs
Armin Hatefi, University of Manitoba, Winnipeg, MB, Canada

18:00-18:30
Fuzzy-Weighted Ranked Set Sampling: A New Perspective to
Ranked Set Sampling Method
Bekir Centintav, Dokuz Eylul University, Izmir, Turkey

4E: Computer Experiments and Time Series Analysis (17:00-18:30)

Organizer: Thomas J. Santner, Ohio State University, Columbus, OH, USA

Chair: Eloise Kaizar, Ohio State University, Columbus, OH, USA

17:00-17:30
Calibration and Tuning for Complex Computer Models: A Hybrid
Bayesian Approach
Gang Han, Yale University, New Haven, CT, USA

17:30-18:00
Using Combined Physical and Computer Experiments to Engineer
Tissue Components
Thomas J. Santner Ohio State University, Columbus, OH, USA

18:00-18:30

On Detecting Non-Monotonic Trends in Environmental Time Se-
ries: A Fusion of Local Regression and Bootstrap
Vyacheslav Lyubchich, University of Texas at Dallas, Richardson,
TX, USA
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Saturday, March 8, 2014: Parallel Sessions

5A: Statistical Methods for Genetic Data II (10:20-11:50)

Organizer: Swati Biswas, U. of Texas at Dallas, Richardson, TX, USA

Chair: Charalampos Papachristou, U. of Sciences, Philadelphia, PA, USA

10:20-10:50
Statistical Approaches to Identifying Disease-Associated Rare Vari-
ants
Sanjay Shete, UT MD Anderson Cancer Center, Houston, TX, USA

10:50-11:20
Gene-Environment Interactions in Longitudinal Studies: New Di-
rections and Novel Applications
Bhramar Mukherjee, University of Michigan, Ann Arbor, MI, USA

11:20-11:50
Statistical Modeling for Recapitulation of 3D Architecture of Chro-
matin
Shili Lin, Ohio State University, Columbus, OH, USA

5B: Using Spline Smoothing in Health Research (10:20-11:50)

Organizer: Qiongxia Song, University of Texas at Dallas, Richardson, TX, USA

Chair: John A. Bunge, Cornell University, Ithaca, NY, USA

10:20-10:50
Joint Estimation of Multiple Bivariate Densities of Protein Back-
bone Angles using an Adaptive Exponential Spline Family
Lan Zhou, Texas A & M University, College Station, TX, USA

10:50-11:20
A Score-type Test for Heterogeneity in Zero-inflated Models in a
Stratified Population
Guanqun Cao, Auburn University, Auburn, AL, USA

11:20-11:50
Variable Selection and Estimation in Semiparametric Modeling of
Longitudinal/Clustered Data
Qiongxia Song, University of Texas at Dallas, Richardson, TX, USA

5C: Developments on Pitman Closeness of Order Statistics (10:20-11:50)

Organizer: Jerome P. Keating, University of Texas at San Antonio, TX, USA

Chair: Jerome P. Keating, University of Texas at San Antonio, TX, USA

10:20-10:50

Pitman Closest Equivariant Estimators and Predictors under
Location-Scale Models
Tapan Nayak, George Washington University, Washington, DC,
USA

10:50-11:20
Pitman Closeness Results for Type-I Censored Data from Expo-
nential Distribution
Katherine Davies, University of Manitoba, Winnipeg, MB, Canada

11:20-11:50
Order Statistics from the Exponential Power Distribution
Samuel Tumlinson, University of Texas at San Antonio, TX, USA
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5D: Cancelled Please see Session 4B

5E: Statistical Inference and Model Selection (10:20-11:50)

Organizer: B. Chattopadhyay, U. of Texas at Dallas, Richardson, TX, USA

Chair: B. Chattopadhyay, U. of Texas at Dallas, Richardson, TX, USA

10:20-10:50
Sequential Point Estimation of the Scale in a Uniform Distribution
under Adjusted Non-Sufficient Estimators: A Comparative Study
Debanjan Bhattacharjee, Utah Valley University, Orem, UT, USA

10:50-11:20
On Determination of an Appropriate Pilot Sample Size
Nitis Mukhopadhyay, University of Connecticut, Storrs, CT, USA

11:20-11:50
Model Selection Rates of Information based Criteria
Ashok Chaurasia, University of Connecticut, Storrs, CT, USA

6A: Lifetime Data Analysis (11:55-12:55)

Chair: David Han, University of Texas at San Antonio, TX, USA

11:55-12:15

Generalized Concept of Relative Risk and Wider Applications of
the Proportional Hazards Model and the Kaplan-Meier Estimator
Bojuan Zhao, Tianjin University of Finance and Economics, Tian-
jin, China

12:15-12:35
Modified Cox Model and its Application to Bivariate Probability
Distributions Construction
Jerzy Filus, Oakton Community College, Des Plaines, IL, USA

12:35-12:55

Prediction of Times to Failure of Censored Items for a Simple Step-
Stress Model with Regular and Progressive Type I Censoring from
the Exponential Distribution
Indrani Basak, Penn State Altoona, PA, USA

6B: Distribution Theory and Order Statistics (11:55-12:55)

Chair: Robert Serfling, University of Texas at Dallas, Richardson, TX, USA

11:55-12:15
Modified Generalized Inverted Exponential Distribution
Arwa Alshangiti, King Saud University, Riyadh, Saudi Arabia

12:15-12:35
Convergence of Central Order Statistics to Conditional Quantiles
Anna Dembinska, Warsaw University of Technology, Warsaw,
Poland

12:35-12:55
Skewness of Order Statistics with Applications
Maochao Xu, Illinois State University, Normal, IL, USA
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6C: Characterization of Probability Distributions (11:55-12:55)

Chair: J. R. M. Hosking, IBM Research, Yorktown Heights, NY, USA

11:55-12:15
A Characterization of the Burr Type VII Distribution through the
Method of L-Moments
Mohan D. Pant, University of Texas at Arlington, TX, USA

12:15-12:35

Characterization of Exponential Distribution through Equidistri-
bution Conditions for Consecutive Maxima
Santanu Chakraborty, University of Texas - Pan American, Edin-
burg, TX, USA

12:35-12:55

Characterization of Exponential Distribution Through Regression
of Record Values and Beta Distribution
George Yanev, University of Texas - Pan American, Edinburg, TX,
USA

6D: Session on JMP (11:55-12:55)

11:55-12:55
Introduction to Interactive Data Analysis and Visualization Using
JMP
Julian Parris, SAS Institute, Cary, NC, USA

7A: Statistical Methods for High-dimensional
Genomics Data (14:10-15:40)

Organizer: V. Baladandayuthapani, UT MD Anderson Cancer Center, TX, USA

Chair: Subharup Guha, University of Missouri, Columbia, MO, USA

14:10-14:40
Bayesian Approaches for High-Dimensional Protein Networks
Francesco Stingo, UT MD Anderson Cancer Center, Houston, TX,
USA

14:40-15:10
High-Dimensional Joint Bayesian Variable and Covariance Selec-
tion: Applications in Genomics
Anindya Bhadra, Purdue University, West Lafayette, IN, USA

15:10-15:40
Integrative Bayesian Analysis of Multi-platform Genomics Data
Veera Baladandayuthapani, UT MD Anderson Cancer Center,
Houston, TX, USA
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7B: Statistical Modeling and Inference for Count Data (14:10-15:40)

Organizer: M. R. Rettiganti, Arkansas Children’s Hospital, Little Rock, AR, USA

Chair: B. Chattopadhyay, University of Texas at Dallas, Richardson, TX, USA

14:10-14:40

Sample Size Calculations Using Parametric Tests for MRI Count
Data in Multiple Sclerosis Clinical Trials
M. R. Rettiganti, Arkansas Children’s Hospital, Little Rock, AR,
USA

14:40-15:10
Detection of Unusual Increases in MRI Lesion Counts in Individual
Multiple Sclerosis Patients
Yinshan Zhao, University of British Columbia, Vancouver, BC,
Canada

15:10-15:40
Models for Injury Data from the National Health Interview Survey
Jin Peng, Ohio State University, Columbus, OH, USA

7C: Order Statistics and Applications (14:10-15:40)

Chair: Udo Kamps, RWTH Aachen University, Aachen, Germany

14:10-14:40
Record Values from the Generalized Inverted Exponential Distri-
bution: Different Methods of Estimation
Khalaf Sultan, King Saud University, Riyadh, Saudi Arabia

14:40-15:10
Bayesian Estimation and Prediction Based on Combined Type-II
Right Censored Samples from Scaled Exponential Distribution
Ahmed Shafay, King Saud University, Riyadh, Saudi Arabia

15:10-15:40

Statistical Inference of Component Lifetimes with Location-Scale
Distributions from Censored System Failure Data with Known Sig-
nature
Jian Zhang, Southern Methodist University, Dallas, TX, USA

7D: Recent Developments in Censoring Methodology (14:10-15:40)

Chair: George Iliopoulos, University of Piraeus, Greece

14:10-14:40
Information Measures of Progressively Censored Samples
Zaher A. Abo-Eleneen, Zagazig University, Zagazig, Egypt

14:40-15:10

Fisher Information in Censored Samples from the Marshall-Olkin
Bivariate Exponential Distribution
Qinying He, Southwestern University of Finance and Economics,
Chengdu, China
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7E: Capture Recapture, Distribution Theory,
and Public Health (14:10-15:40)

Organizer: John A. Bunge, Cornell University, Ithaca, NY, USA

Chair: Qiongxia Song, University of Texas at Dallas, Richardson, TX, USA

14:10-14:40
Diversity Estimation, Distribution Theory, and a Departure from
the Mixed Poisson Model: I
John A. Bunge, Cornell University, Ithaca, NY, USA

14:40-15:10
Diversity Estimation, Distribution Theory, and a Departure from
the Mixed Poisson Model: II
Amy Willis, Cornell University, Ithaca, NY, USA

15:10-15:40

Flexible Modelling of Zero-Truncated Capture-Recapture Counts
by Means of Ratio Regression
Dankmar Böhning, University of Southampton, Southampton,
U.K.

8A: Bayesian Methodology for
Biomedical Applications (16:00-17:30)

Organizer: Subharup Guha, University of Missouri, Columbia, MO, USA

Chair: V. Baladandayuthapani, UT MD Anderson Cancer Center, TX, USA

16:00-16:30

A Hierarchical Bayesian Model for Inference of Copy Number Vari-
ants and Their association to Gene Expression
Michele Guindani, UT MD Anderson Cancer Center, Houston, TX,
USA

16:30-17:00
Bayesian Multiscale Analysis for fMRI Datasets
Marco Ferreira, University of Missouri, Columbia, MO, USA

17:00-17:30
Nonparametric Variable Selection, Clustering and Prediction for
High-Dimensional Regression
Subharup Guha, University of Missouri, Columbia, MO, USA

8B: Statistical Applications in Medical Research (16:00-17:30)

Chair: Thomas J. Santner, Ohio State University, Columbus, OH, USA

16:00-16:30
SAGE Screening for the Early Identification of Mild Cognitive Im-
pairment and Alzheimers Disease
Doug Scharre, Ohio State University, Columbus, OH, USA

16:30-17:00
Statistical Considerations in Vaccine Development
Yuxiao Tang, PATH, Seattle, WA, USA

17:00-17:30
Random Forest Importance Scores: Significance Testing and Con-
ditional Importance
Lira Pi, University of North Carolina at Chapel Hill, NC, USA
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8C: Modeling and Analysis of Survival Data (16:00-17:30)

Chair: Timothy Thornton, University of Washington, Seattle, WA, USA

16:00-16:30

Survival Prediction and Variable Selection with Simultaneous
Shrinkage and Grouping Priors for Gene Expression Microarray
Data
Sounak Chakraborty, University of Missouri, Columbia, MO, USA

16:30-17:00

A Semi-Parametric Model for Time-Dependent Predictive Accuracy
Curves of Biomarkers
Weining Shen, UT MD Anderson Cancer Center, Houston, TX,
USA

17:00-17:30

Likelihood Approaches for Proportional Likelihood Ratio Model
with Right-Censored Data
Hong Zhu, University of Texas Southwestern Medical Center, Dal-
las, TX, U.S.A

8D: Ranked Set Sampling II (16:00-17:30)

Organizer: Sherry Wang, Southern Methodist University, Dallas, TX, USA

Chair: Sherry Wang, Southern Methodist University, Dallas, TX, USA

16:00-16:30
Distribution-Free Two-Sample procedures for Judgment Post-
Stratified Samples
Omer Ozturk, Ohio State University, Columbus, OH, USA

16:30-17:00
Efficiency Bounds for a Generalization of Ranked-Set Sampling
Jesse C. Frey, Villanova University, Villanova, PA, USA

17:00-17:30
T-approximation to Pivotal Statistic from Ranked Set Samples
Johan Lim, Seoul National University, Seoul, South Korea
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9: Poster Presentations (18:00-18:45)

9A
User-Adaptable Unsupervised Learning through Sequential Projec-
tion in Flow Cytometry
Mark Burch, Ohio State University, Columbus, OH, USA

9B
The Gini Autocovariance Function Applied to Heavy Tailed Linear
Time Series
Marcel Carcea, University of Texas at Dallas, Richardson, TX, USA

9C
Forecasting Financial Volatility: An Exogenous Log-GARCH
Model
Ming Chen, University of Texas at Dallas, Richardson, TX, USA

9D
Hazard Rate Estimation with Left-truncated and Right-censored
Data
Jufen Chu, University of Texas at Dallas, Richardson, TX, USA

9E

The Determination of Sub Thalamic Nucleus Depth and Electrode
Placement during Deep Brain Stimulation
Jonathan Joseph, Louisiana State University Health Science Cen-
ter, New Orleans, LA, USA

9F

Modelling the Impact of Climate Change on Weather-related Risks
for Home Insurances
Marwah Soliman, University of Texas at Dallas, Richardson, TX,
USA

9G

Masking and Swamping Robustness of Mahalanobis Distance Out-
lier Identifiers for Multivariate Data
Shanshan Wang, University of Texas at Dallas, Richardson, TX,
USA

9H
Robust Computationally Fast Affine Equivariant Scatter Estima-
tors
Yunfei Wang, University of Texas at Dallas, Richardson, TX, USA

9I

Exploratory Nonparametric Functional Data Analysis Using the
Spatial Depth Approach
Uditha Wijesuriya, University of Texas at Dallas, Richardson, TX,
USA

9J
Detecting Rare Haplotype-Environment Interaction in Presence of
Gene-Environment Dependence
Yuan Zhang, University of Texas at Dallas, Richardson, TX, USA

9K
Multiple Testing in Truncated Sequential Experiments
Tian Zhao, University of Texas at Dallas, Richardson, TX, USA
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Sunday, March 9, 2014: Parallel Sessions

10A: Statistical Methods for Genetic Data III (10:05-11:35)

Organizer: Charalampos Papachristou, U. of Sciences, Philadelphia, PA, USA

Chair: Bhramar Mukherjee, U. of Michigan, Ann Arbor, MI, USA

10:05-10:35
Family-based Approach for Identification of Rare Variants in Asso-
ciation Studies
Asuman Turkmen, Ohio State University, Columbus, OH, USA

10:35-11:05
Mixed-Model Genetic Association Mapping in Populations with
Admixed Ancestry
Timothy Thornton, University of Washington, Seattle, WA, USA

11:05-11:35

A Lasso Penalized Regression Approach for Genome-wide Associa-
tion Analyses Using Related Individuals
Charalampos Papachristou, University of Sciences, Philadelphia,
PA, USA

10B: Design and Analysis of Clinical Trials for Cancer (10:05-11:35)

Organizer: Xuelin Huang, UT MD Anderson Cancer Center, Houston, TX, USA

Chair: Marco Ferreira, University of Missouri, Columbia, MO, USA

10:05-10:35
A Bayesian Dose-Finding Design for Combination of Molecularly
Targeted Agents Assuming Partial Stochastic Ordering
Yisheng Li, UT MD Anderson Cancer Center, Houston, TX, USA

10:35-11:05
Using Short-Term Response Information to Facilitate Adaptive
Randomization for Survival Clinical Trials
Jing Ning, UT MD Anderson Cancer Center, Houston, TX, USA

11:05-11:35
Bayesian Data Augmentation Dose Finding with Continual Re-
assessment Method and Delayed Toxicity
Ying Yuan, UT MD Anderson Cancer Center, Houston, TX, USA

10C: Exceedances, Characterizations and Reliability Models
Based on Ordered Random Variables (10:05-11:35)

Organizer: Ismihan Bayramoglu, Izmir University of Economics, Izmir, Turkey

Chair:Ismihan Bayramoglu, Izmir University of Economics, Izmir, Turkey

10:05-10:35
Estimation of Population Variance Under Multi-Ranker Model in
Ranked Set Sampling Design
Neslihan Demirel, Dokuz Eylul University, Izmir, Turkey

10:35-11:05
Fisher Information in Progressive Type II Censored Order Statistics
and Their Concomitants about Dependence Parameters
Tugba Yildiz, Dokuz Eylul University, Izmir, Turkey

11:05-11:35
Mean Residual Lifetime at System Level for bivariate FGM Distri-
bution
Burcu Hudaverdi Ucer, Dokuz Eylul University, Izmir, Turkey
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10D: Time Series and Applications (10:05-11:35)

Organizer: Michael Baron, University of Texas at Dallas, Richardson, TX, USA

Chair: Michael Baron, University of Texas at Dallas, Richardson, TX, USA

10:05-10:35
Statistical Inference for Epidemic Models
Grzegorz Rempala, Ohio State University, Columbus, OH, USA

10:35-11:05
Hierarchical Dynamic Models for Multivariate Times Series of
Counts, with Applications
Nalini Ravishanker, University of Connecticut, Storrs, CT, USA

11:05-11:35
On Parametric Approach for Extremes Modeling in Complex Time
Series
Milan Stehlik, University of Valparaiso, Valparaiso, Chile

10E: Statistical Consulting: Challenges,
Opportunities and Rewards (10:05-11:35)

Chair: K. P. Singh & S. Bae, U. of Alabama at Birmingham, AL, USA

10:05-10:35

Statistical Consulting at Medical Centers: Opportunities and Chal-
lenges
Karan P. Singh & Sejong Bae, University of Alabama at Birming-
ham, AL, USA

10:35-11:05
The Statistical Consulting Laboratory at The University of Texas
at El Paso
Peter Moschopoulos, University of Texas at El Paso, TX, USA

11:05-11:35
Ethical Issues in Statistical Consulting
Alan Elliott, Southern Methodist University, Dallas, TX, USA

32



ABSTRACTS





March 7 – 9, 2014 The University of Texas at Dallas

[March 7, 2014 Plenary Talk]

Ordering Order Statistics

N. Balakrishnan
McMaster University

Hamilton, ON, Canada

bala@mcmaster.ca

There are many results available for stochastic orderings of order statistics. In this talk, after reviewing briefly
some key stochastic orderings, I will discuss some interesting stochastic orderings for some conditional random
variables involving order statistics. I will put it in the framework of reliability to provide a good motivation
for these results. I will also present a simple characterization result for the exponential distribution in terms
of these conditional lifetimes. Finally, I will present some generalizations of the established results to the
case of multivariate stochastic ordering and to conditional lifetimes of coherent systems.

[March 8, 2014 Plenary Talk]

Data, Design, and Analysis for Comparative Effectiveness Research Decisions

Sally, C. Morton
University of Pittsburgh

Pittsburgh, PA, USA

scmorton@pitt.edu

Since the advent of healthcare reform and the establishment of the Patient-Centered Outcomes Research
Institute (PCORI), comparative effectiveness research (CER) has permeated the discipline of health services.
In this talk, I will define CER, discuss its policy origins, relationship to evidence-based medicine and patient-
centered outcomes research, and describe funding opportunities at PCORI. I will then focus on how evidence
is generated, analyzed, and used in CER. I will address how a specific CER question of interest and decision-
maker perspective impact the choice of data source, study design, and analysis methodology. I will compare
and contrast explanatory trials, pragmatic trials, and observational studies in terms of their strengths and
weaknesses for answering different CER questions. Single studies will rarely answer fully questions that
matter to patients and other stakeholders, and therefore different study designs must complement each other
in comparative effectiveness research decision-making.

[March 9, 2014 Plenary Talk]

Variations on Some Exponential Characterization Themes

Barry C. Arnold
University of California

Riverside, CA, USA

barry.arnold@ucr.edu

The consequences of assuming orthogonal rather than independent spacings in an exponential sample of
size two are investigated. A spectrum of characterizations related to the fact that, in such a sample, the
maximum has the same distribution as a linear combination of the two observations are discussed. Some
extensions to samples of larger sizes are indicated.
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[1A:1] Agreement Statistics and Quality Assessment for Imputed Genetic Data

Nancy Saccone
Washington University

St. Louis, MO, USA

nlims@genetics.wustl.edu

In genetic studies of human disease, current technology is able to measure genotypes, or genetic status, at
millions of locations, or loci, across the genome for genome-wide association studies (GWAS). Nevertheless,
with current commercial genotyping arrays, many additional genetic loci remain ungenotyped yet may be
important to examine for potential effects on disease risk. Genotype imputation refers to the process of
inferring genotypes at untyped loci in a sample of individuals by using linkage disequilibrium (LD) and hap-
lotype patterns between genotyped and untyped variants as observed in a reference population. Inaccuracies
in imputation may distort the relationship between true association signals and traits of interest; therefore it
is important to assess imputation accuracy. Two key challenges to the assessment of imputation accuracy are
(1) determining appropriate agreement statistics to compare imputed with true genotypes, and (2) obtaining
true genotypes to compare with imputed genotypes, as imputation is used precisely when true genotypes
are unavailable. To address the first challenge, Lin et. al. 2010 introduced the imputation quality score
(IQS), based on Cohen’s Kappa Coefficient (kappa), to assess imputation quality while adjusting for chance
agreement. Importantly, they showed that using IQS to filter out poor quality imputed genotypes eliminates
false positive associations that are not eliminated by other commonly used quality filters. To compute IQS,
true and imputed genotypes are needed; yet true genotypes are typically unavailable without additional
genotyping/sequencing. Therefore, we have developed an approach that masks genotypes and allows us to
characterize upper bounds on the ability of an imputation program (1) to accurately infer missing genotypes,
as measured by IQS and (2) to assess how well the variant was inferred, as measured by other agreement
statistics consistency with IQS. 1000 Genomes reference populations were used to make sample datasets
which mimic the coverage of commercial arrays, in regions associated with smoking behaviors. Results indi-
cate that an appreciable number of variants previously considered to be reliably imputed are reclassified as
unreliable when compared with IQS. This method of assessing imputation accuracy thus provides important
new information for quality control and filtering of imputed variants to better characterize the relationship
between imputed variants and associated disease risk.

Note: Joint work with Shelina Ramnarine (Washington University), Juan Zhang (Washington Univer-
sity), Tae-Hwi Schwantes-An (NHGRI/NIH) and Weimin Duan (Washington University).

[1A:2] A Powerful Parsimonious Tree Based Model Averaging Approach for
Detection of Multi-Locus Effects

Sanoli Basu
University of Minnesota

Minneapolis, MN, USA

saonli@umn.edu

Single-nucleotide polymorphism (SNP) association analyses provide a computationally convenient way of
dealing with genome-wide SNP data, but could potentially lack power of detection. Most of the complex
diseases are unlikely to result from the effect of only one SNP. Each SNP alone may have little or no effect
on the risk of the disease, but together may increase the risk substantially. Analyses focusing on individual
SNPs ignore the possibility of interaction among them. Here we propose a parsimonious tree model to assess
the joint effect of a group of SNPs on a quantitative trait in a cohort study. The tree model implements a
data reduction strategy within a likelihood framework and uses a weighted score test to assess the statistical
significance of the effect of the group of SNPs on the trait. The primary advantage of the proposed approach
is that it performs model averaging over a substantially smaller set of models supported by the data and
thus gains power to detect these multi-locus effects. We illustrate the proposed model on simulated data,
and show its advantage over several other existing approaches. We also apply our model averaging method
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to data dealing with activated partial thromboplastin time (aPTT) and genes on the IBC candidate gene
array in Atherosclerosis Risk in Communities (ARIC) study population and compare the findings of different
multi-locus modeling approaches.

[1A:3] Challenges and Issues in Analyzing Different Genomic and Proteomic
Data

Hemant Tiwari
University of Alabama at Birmingham

Birmingham, AL, USA

htiwari@uab.edu

Since the inception of HapMap project, there have been rapid technological advances to create various types
of genomic, metabolomics, and proteomic data. All these different types of data sets vary with sizes, formats,
and structures. Most commonly available omic data types to investigate causes of the complex traits are single
nucleotide polymorphism, copy number variation, next generation sequencing, gene expression, epigenomic,
metabolomics, and proteomic. These distinct data types provide a different and complementary view of the
whole genome. The integration of the information extracted from each of the data types will facilitate in
understanding the etiology of the complex traits. However, the methodology of data integration is not yet
well developed. In this presentation, we first discuss the challenges and issues in data integration. Secondly,
we provide some of the most commonly used current approaches for combining genomic data.

[1B:1] Structural Equation Modeling for Health Care Data

An-Lin Cheng
University of Missouri

Kansas City, MO, USA

chenga@umkc.edu

Structural Equation Modeling (SEM) has a long history of use in social science research. This powerful
analytical tool is able to model the observed and latent variables of a study. With current statistical
software, SEM also has the ability to develop more complicated models, such as multilevel model, latent
growth model and model with interaction effects. Some survey data sets, especially those in which latent
variables are considered in the model, are more appropriately analyzed with SEM than predictive modeling.
In this presentation, applications of SEM technique to health care data will be presented and discussed.

[1B:2] Bayesian Estimators of the Lognormal-Pareto Composite Distribution

Chin-I Cheng
Central Michigan University

Mt. Pleasant, MI, USA

cheng3c@cmich.edu

In this talk the Bayesian methods with both Jeffreys and conjugate priors for estimating parameters of the
lognormal-Pareto composite distribution are considered. With Jeffreys prior, the posterior distributions for
parameters of interest are derived and their properties are described. The conjugate priors are proposed and
the conditional posterior distributions are provided. In addition, simulation studies are performed to obtain
the upper percentage points of Kolmogorov-Smirnov and Anderson-Darling test statistics. Furthermore,
these statistics are used to compare Bayesian and likelihood estimators. In order to clarify and advance the
validity of Bayesian and likelihood estimators of the lognormal-Pareto composite distribution, the data for
Medicare provider charge inpatient services in Dallas Texas area is analyzed.

Note: Joint work with Kahadawala Cooray (Central Michigan University).
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[1B:3] A Study of the Performance of Two-Stage Adaptive Optimal Designs in
a Logistic Dose-Response Model

Karabi Nandy
University of California

Los Angeles, CA, USA

karabi@ucla.edu

Dose response studies arise in many medical applications. Often such studies are considered within the
framework of binary response experiments such as success-failure. In such cases, popular choices for modeling
the probability of response are logistic or probit models. Design optimality has been well studied for both.
In the study of optimal designs for logistic regression models, it is known that the solutions actually depend
on the values of the unknown parameters, as is typical of non-linear models. It is generally assumed that
close approximations to these parameters are known, either from previous experimentation or from pilot
studies. The problem with this approach is that in practice, the guess values are likely to differ from the
true parameter values. So essentially the design that we implement in practice is not a truly optimal design.
It is also evident that if the guess values are reasonably close to the true values, then we will be close
to the optimal solution whereas if the guess values are far from the true values, then the results may be
far from the performance of true optimal solution. In this work, we assess whether we can circumvent
this problem in optimality from ill-guessed parameter values by implementing a two-stage adaptive optimal
design. Furthermore, for such two-stage designs, we examine the nature of optimal allocation of resources at
each stage. We also study how the two-stage adaptive optimal design compares to the single-stage optimal
design in cases where the guess values of parameters are close to their true values. We restrict our study to
the well-known A- and D-optimality criteria.

[1C:1] Bivariate Order Statistics: New Developments and Applications

Ismihan Bayramoglu
Izmir University of Economics

Izmir, Turkey

ismihan.bayramoglu@ieu.edu.tr

New bivariate distributions based on distribution functions of bi variate order statistics having high correla-
tion are considered. These distributions are important in modeling of random variables in case of existence
of strong dependence. The bivariate order statistics are also important in new applications in reliability
analysis of complex systems. We consider also distributions of conditional bivariate order statistics which
can be obtained by using modifications of bivariate binomial distributions. These distributions can find wide
applications in studying the dependence between financial markets, especially in spatial contagion.

[1C:2] Moments of Order Statistics for the Distribution of Sum of m + 1 i.i.d.
Uniform Random Variables

Konul Bayramoglu
Middle East Technical University

Ankara, Turkey

konul@metu.edu.tr

We obtain the distribution function of sum of m+1 i.i.d. Uniform random variables. Efficient expressions for
the moments of order statistics are obtained. Moments are approximated by the moments of order statistics
from the normal distribution. We also obtain the stress strength reliability of distribution of the sum of
m+ 1 i.i.d. Uniform random variables.

Note: Joint work with Haikady N. Nagaraja (The Ohio State University).
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[1C:3] Invariant and Minimax Strategies for Quantiles Estimation in Sampling
from Finite Population

Yaakov Malinovsky
University of Maryland

Baltimore County, MD, USA

yaakovm@umbc.edu

In this work we study estimation of quantiles of finite populations. In particular we study invariant estimation
and minimax strategies, where a strategy consists of a sampling plan and an estimator. Various interesting
issues arise in the finite population case, which do not appear in the case of estimation of quantiles of a
distribution (=infinite population). As a byproduct we obtain some new results on stochastic orderings
related to the median and other order statistics.

Note: Joint work with Yosef Rinott (Hebrew University of Jerusalem).

[1D:1] Time and Cost Constrained Optimal Designs of Constant-Stress and
Step-Stress Accelerated Life Tests

David Han
University of Texas at San Antonio

San Antonio, TX, USA

david.han@utsa.edu

By running life tests at higher stress levels than normal operating conditions, accelerated life testing quickly
yields information on the lifetime distribution of a test unit. The lifetime at the design stress is then
estimated through extrapolation using a regression model. To conduct an accelerated life test efficiently with
constrained resources in practice, several decision variables such as the sample size, allocation proportions,
stress durations, and stress levels should be determined carefully at the design stage. These decision variables
affect not only the experimental cost but also the estimate precision of the lifetime parameters of interest. In
this work, under the constraint that the total experimental cost does not exceed a pre-specified budget, the
optimal decision variables are determined based on C/D/A-optimality criteria. In particular, the constant-
stress and step-stress accelerated life tests are considered with the exponential failure data under time
constraint as well. We illustrate the proposed methods using two real case studies, and under the identical
budget constraint, the efficiencies of these two stress loading schemes are compared in terms of the ratio of
optimal objective functions based on the information matrix.

[1D:2] On the Modeling and Analysis of Step-Stress Accelerated Life Tests
using Generalized Linear Models

Rong Pan
Arizona State University

Tempe, AZ, USA

Rong.Pan@asu.edu

During a step-stress accelerated life test (SSALT), the stress level is varied over the course of the test. In
this talk, we present a generalized linear model (GLM) approach to the modeling and analysis of SSALT
data. The fundamental assumptions behind this approach and the effects of data censoring are examined.
The application of the proposed GLM approach is demonstrated by an industrial example.
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[1D:3] Tampered Failure Rate Step-Stress Models: Continuous vs. Interval
Monitoring

Maria Kateri
RWTH Aachen University

Aachen, Germany

maria.kateri@rwth-aachen.de

Step-stress models are special accelerated life testing models and are usually considered under the cumula-
tive exposure assumption and for continuous monitoring of the tested units lifetime. In this case, explicit
expressions for maximum likelihood estimators of parameters and their conditional density functions, given
their existence, are possible only for exponential lifetimes. A step-stress model is constructed that considers
a general scale family of distributions, which allows for flexible modeling. It is based on a failure rate ap-
proach and leads to explicit expressions for parameters’ maximum likelihood estimators and their conditional
density functions, for underlying lifetime distributions out of this family. The approach is considered for
Type-I and Type-II censored experiments. Furthermore, it is dealt with experiments for which a continuous
monitoring of the tested items is infeasible and only their inspection at particular time points is possible.
The available information is then the number of failures in specific time intervals and the scheme is known
as interval censoring. The existing literature on interval censoring is not as rich as for the continuous moni-
toring set-up. The model discussed above is extended for an interval censoring scheme that allows for more
intermediate inspection points than the stress level change points and the associated inference for Type-I
censored data is developed. Results under interval censoring are illustrated and compared to those derived
under the corresponding continuous monitoring set-up in terms of characteristic examples.

[1E:1] Minimum Risk Point Estimation of Gini Index

Bhargab Chattopadhyay
University of Texas at Dallas

Richardson, TX, USA

bhargab@utdallas.edu

In Economics, Gini Index is used for measuring economic inequality in a country or a region. In order to
evaluate the economic policies adopted by a government, it is important to estimate the Gini index at any
specific time period. If the income data for all households in the region of interest is not available, one has
to draw a relatively small sample to estimate the Gini index for that region. Thus, a method of estimation
should be developed such that the cost of sampling and the error in estimation are kept as low as possible.
It is well known that error in estimation decreases when the sample size increases which in turn increases
the overall cost of sampling. To minimize the cost of sampling, one has to reduce the sample size which in
turn may lead to higher estimation error. Therefore, a procedure is required which can act as a trade-off
between the estimation error and the sampling cost.

In this presentation, we will present a method for estimating Gini index such that both cost of sampling
and estimation error are minimum.Several optimality properties of the proposed method will be looked at
without assuming any specific distribution of the data. Performance of our method is examined, and all
optimality properties are validated through extensive simulation study.

Note: Joint work with Shyamal De (Binghamton University).
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[1E:2] Tail Index Estimation with a Fixed Tuning Parameter Fraction

Tucker McElroy
U.S. Census Bureau

Washington, DC, USA

tucker.s.mcelroy@census.gov

Semi-parametric tail index estimators, such as the Hill, Pickands, and Dekkers, Einmahl and de Haan
estimators, rely upon a tuning parameter that typically grows with sample size n. Proper selection of this
tuning parameter k = k(n) is crucial for good practical performance, although asymptotic theory dictates
that 1/k + k/n tends to 0 as n tends to infinity. A similar issue presents itself in the bandwidth literature
in spectral density estimation, and recent research shows that the study of asymptotic distributions when
bandwidth is a fixed ratio of sample size can be quite illuminating and helpful. Here, we study some semi-
parametric tail index estimators utilizing the same perspective, where k = bn and b in (0,1) is a fixed
constant. This allows us to derive asymptotic bias and variance expressions, which are compatible with
the small-b conventional theory. Our simulations corroborate that finite-sample bias and variance are well
described by the asymptotic bias and variance quantities arising from our fixed bandwidth ratio theory. We
utilize the new asymptotic theory to obtain estimates with reduced bias.

Note: Joint work with Chaitra Nagaraja (Fordham University).

[1E:3] Mandatory Disclosure and Financial Contagion

Gadi Barlevy
Federal Reserve Bank of Chicago

Chicago, IL, USA

gbarlevy@frbchi.org

The paper analyzes the welfare implications of mandatory disclosure of losses at financial institutions when
it is common knowledge that some banks have incurred losses but not which ones. We develop a model that
features contagion, meaning that banks not hit by shocks may still suffer losses because of their exposure
to banks that are. In addition, banks in our model have profitable investment projects that require outside
funding, but which banks will only undertake if they have enough equity. Investors thus value information
about which banks were hit by shocks. We find that when the extent of contagion is large, it is possible for
no information to be disclosed in equilibrium but for mandatory disclosure to increase welfare by allowing
investment that would not have occurred otherwise. Absent contagion, however, mandatory disclosure will
not raise welfare, even if markets are otherwise frozen. Our findings provide insight on when contagion
is likely to be a concern, e.g. when banks are highly leveraged against other banks, and thus on when
mandatory disclosure is likely to be desirable.

Note: Joint work with Fernando Alvarez (University of Chicago).
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[2A:1] Detection of Potential Tumor Driver Genes using a Fully Integrated
Bayesian Approach

Guanghua Xiao
University of Texas Southwestern Medical Center

Dallas, TX, USA

guanghua.xiao@utsouthwestern.edu

DNA copy number alterations (CNAs), including amplifications and deletions, can result in significant
changes in gene expression, and are closely related to the development and progression of many diseases,
especially cancer. For example, CNA-associated expression changes in certain genes (called tumor driver
genes) can alter the expression levels of many downstream genes through transcription regulation, and cause
cancer. Identification of such tumor driver genes leads to discovery of novel therapeutic targets for person-
alized treatment of cancers. Several approaches have been developed for this purpose by using both copy
number and gene expression data.

In this study, we propose a Bayesian approach to identify tumor driver genes, in which the copy num-
ber and gene expression data are modeled together, and the dependency between the two data types is
modeled through conditional probabilities. The proposed joint modeling approach can identify CNA and
deferentially expressed (DE) genes simultaneously, leading to improved detection of tumor driver genes and
comprehensive understanding of underlying biological processes. The proposed method was evaluated in
simulation studies, and then applied to a head and neck squamous cell carcinoma (HNSCC) dataset. Both
simulation studies and data application show that the joint modeling approach can significantly improve the
performance in identifying tumor driver genes, when compared to other existing approaches.

Note: Joint work with Xinlei Wang (Southern Methodist University), Jichen Yang, Minsoo Kim, Yang
Xie (University of Texas Southwestern Medical Center).

[2A:2] Sparse Robust Graphical Models

Hyonho Chun
Purdue University

West Lafayette, IN, USA

chunh@purdue.edu

A graphical model is a way of inferring conditional relationships among multiple variables and recently
has been received much research effort. Specifically, Gaussian graphical models (GGMs) are based on the
framework of sparse precision matrix estimation, because the conditional relationships are encoded in this
precision matrix. However, such property does not readily extend to non-Gaussian distributions. In an
attempt to relax the Gaussian assumption, we propose a robust graphical estimation method which finds
conditional relationships directly via quantile regression. Thus, our approach does not require any marginal
transformation such as copula based approaches, which is a very nice feature of our approach as finding
appropriate marginal transformations from high-dimensional data is not a trivial task. In addition, we
are able to show mathematically that the quantile regression coefficients bear the information of the pair-
wise Markov properties, which make our approach valid in inferring conditional relationships of multiple
variables. We demonstrate robustness of our approach using simulation study under various scenarios and
then we apply our method to an interesting real biological dataset, where considerable amount of the dataset
is contaminated, illustrating the advantage of the proposed method in a real setting.
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[2A:3] Integrating Human Phenome, Genome, and Interactome Networks for
Discovering Phenotype-Gene Associations

Tae Hyun Hwang
University of Texas Southwestern Medical Center

Dallas, TX, USA

taehyun.hwang@utsouthwestern.edu

Recently developed high-throughput technologies allow mapping of the complete genome sequence, molecu-
lar and cellular features that are necessary to shed light on the biological causes of human disease. However,
finding associations between phenotypes and genes still remains elusive. Growing size and diversity in the
features available for discovering phenotype-gene association needs for integrative approaches that could
assimilate information from diverse sources. Especially, understanding disease phenotype-gene association
in a network context calls for new network-based computational approaches for its analysis.

To tackle this problem, I have developed network-based computational approaches to integrate various
interactome networks to study disease phenotype-gene association. In this talk, I will introduce several
network-based machine learning algorithms for disease gene discovery, disease-gene set association analysis,
and disease phenotype classification that I have developed. Specifically I would like to cover the following
approaches: (1) A network-based method to discovery novel candidate disease genes; (2) A network-based
method to infer associations between disease phenotypes and disease susceptible genes from various omics
data; (3) A regularized non-negative matrix tri-factorization (R-NMTF) to classify disease phenotypes, and
discover disease genes, and pathways. These methods and analyses have the capability to provide a system-
atic way of understanding the mechanisms underlying complex human diseases, and thus has the potential
to lead to targeted drug development and therapy.

[2B:1] Creative Analysis Methods Applied to a Fractional Factorial Design to
Resolve Inconsistent Results

Janis Dugle
Abbott Nutrition

Columbus, OH, USA

gebaggs@hotmail.com

This is an example of a well-designed experiment that did not follow the statistical rule book for its responses,
and the creative approaches that were used to pull a consistent story from the data. In the experiment,
product developers chose to explore 5 ingredients to determine their effect on oxidative inhibition in an
infant formula powder. A 2(5− 1) fractional factorial design with 3 center points (quasi-randomly assigned
to 3 blocks) was used. The responses were 3 different analytical assays developed to measure some aspect
of oxidation. In the analysis, we saw the following issues: the sums-of-squares were not clean (blocking
constraints, missing data), the results of the near-saturated model did not display the hoped-for easy dis-
tinctions between effects that were keepers and those that were noise; one of the largest sums-of-squares was
an interaction, and there was a large blocking effect. Finally, although the responses were correlated, the
different models identified slightly different sets of terms as drivers of the responses.

To resolve these issues, Principal Components Analysis was applied to the responses. The components
effectively separated the intended experimental result from the blocking effect, and summarized the 3 re-
sponses into a single oxidative score. The large interaction effect, comprised of two protein factors, was
re-parameterized as a sum, and the resulting model showed a significant quadratic effect. In the end, all of
the issues were addressed and robust recommendations could be given to the product developers.
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[2B:2] Using a Global Outcome (Sum of Pre-Post Ratings) in Ascertaining
Effect of an Intervention

Geraldine E. Baggs
Abbott Nutrition

Columbus, OH, USA

geraldine.baggs@abbott.com

Intolerance symptoms were collected at entry and 3 days post treatment. Subjects may have had different
symptoms at the two timepoints. A global outcome combining the symptoms was defined to show effect
of the treatment (i.e. infant formula) in resolving intolerance. A pre minus post score was obtained for
each symptom and the scores added together. Positive (> 0) total pre - post score indicates that more
symptoms were present at entry than at 3 days post treatment. Let Xi = entry rating = 0 (absent) or 1
(present), i = 1, 2, ..., w = total symptoms. Same for Y i = post treatment rating. Define Di = Xi − Yi.
Then D =

∑
(Di) +w has a Binomial n = 2w, p = 0.5 distribution, under H0. Suppose there are two groups

under study, Control (C) and Experimental (E). Let mC,mE denote the number of subjects in C and E,
respectively. Define DE =

∑
(Dij) + mEw, the sum over all mE subjects in group E. Same for DC. In

this clinical trial, p-values were calculated using the asymptotic distribution of DEDC. We compared and
contrasted results when using the exact and bootstrap distributions, and ascertained for this dataset how
well asymptotic theory works, the basis of readily available computing methods.

[2B:3] Knowing the Data: Longitudinal Analysis

Joan Jacobs
Genetech

South San Francisco, CA, USA

jacobs.joan@gene.com

Pharmaceutical research makes use of a diverse set of approaches to assess safety and efficacy/effectiveness of
compounds. Studies may be longitudinal or cross-sectional, observational or clinical trials, pattern-seeking or
single endpoint. Key determinants of design depend on clarity of articulation of objective(s). Key questions
include defining the longitudinal study, why do it, how, available approaches, and how missing data impact
inference. An historical perspective on past approaches, past capabilities, and current interest in ’big data’
for exploratory analysis can guide our thinking for decision making. Elegance of statistical methodology
need be a partner of clinical meaningfulness and safety monitoring, as well as cost and timeliness. Choice
and definition of endpoints inform outcome measures and may influence inference and interpretation of study
data. There are many standard tools in our statistical toolboxes. There are also alternative approaches to
“knowing” longitudinal data and integrating what we know of statistics with what we know of the underlying
scientific question.

[2C:1] L-Moments and TL-Moments Estimation and Recurrence Relations for
Moments of Generalized Order Statistics from Lindley Distribution

Rashmi Tiwari
University of Delhi

Delhi, India

rashmistats@gmail.com

Lindley distribution is proposed for modeling lifetime data. Its hazard rate properties are better than
the gamma, lognormal and the Weibull distributions. The aim of the paper is to obtain L-moments and
TL-moments of Lindley distribution and used them to find the L-moments and TL-moments estimator of
the parameter of the Lindley distribution. Also we have obtained the recurrence relations for moments of
generalized order statistics arising from Lindely distribution which enable one to obtain all the single, double
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(product) moments in a simple recursive manner from which one can obtain moments from ordinary order
statistics and record values as its special case.

Note: Joint work with Narinder Pushkarna and Jagdish Saran (University of Delhi).

[2C:2] On the Asymptotic Behavior of Systems Based on Sequential Order
Statistics

Marco Burkschat
RWTH Aachen University

Aachen, Germany

marco.burkschat@rwth-aachen.de

Sequential order statistics can be used to describe the successive failure times of components in a system,
where failures may affect the performance of remaining components. In the talk, coherent systems consisting
of corresponding failure-dependent components are considered. The limiting behavior of the hazard rate of
the system lifetime is examined and related results for the system survival function are given. Furthermore,
applications to the comparison of the performance of different systems in the long run and to characteristics
in a signature-based representation of the residual system lifetime are presented.

Note: Joint work with Jorge Navarro (Universidad de Murcia).

[2C:3] Distances between models of generalized order statistics

Udo Kamps
RWTH Aachen University

Aachen, Germany

udo.kamps@rwth-aachen.de

The Hellinger metric and several divergence measures for multivariate density functions are applied to mea-
sure distances between different models of generalized order statistics, such as common order statistics,
sequential order statistics, progressively type-II censored order statistics, record values, k-th record values,
and Pfeifer record values. Explicit expressions of divergences and distances are shown along with some
properties and structural findings within the family of generalized order statistics. Moreover, the results are
exemplarily utilized to find a closest common order statistics model to some given model of sequential order
statistics, as well as to construct multivariate confidence regions for the parameter vector of sequential order
statistics.

[2D:1] Some Generalized Log-Series Distributions and Their Applications in
Modeling Life-time of a Series System with Random Number of Components

Ram C. Tripathi
University of Texas at San Antonio

San Antonio, TX, USA

Ram.Tripathi@utsa.edu

In this paper, we present two generalizations of the log-series distribution: one based on a generalized
negative binomial distribution of Gupta and Ong (Computational Statistics and Data Analysis, 2004), and
the other based on Tripathi and Gupta’s GNBD based on Stacy’s generalized gamma distribution. We study
some properties of the generalized log-series distributions and develop methods to estimate their parameters.
Some examples of fitting these distributions to real data will be presented. These models are used to obtain
the distribution of the minimum of a random number of exponential random variables. The resulting models
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have interesting applications in engineering in the context of “work-hardening” or in biological sciences in
the context of immunity. Methods for estimating the parameters of these distributions are presented. These
models are compared with those of Tahmasbi and Rezaei (Computational Statistics and Data Analysis,
2008). Some examples are presented

Note: Joint work with Ramesh Gupta (University of Maine).

[2D:2] Regression for Abundances

Michael Anderson
University of Texas at San Antonio

San Antonio, TX, USA

michael.anderson@utsa.edu

The Lerch distributions are a hierarchical family of distributions which include the logarithmic, Zipf, and
polylog distributions. These are often used to model abundances, for example the frequencies of species,
words in a body of text, or surnames in a community. Generalized linear regression models for these
distributions are described, along with methods for their estimation. Their application is demonstrated in
the comparison of abundances for species and surname populations.

[2D:3] Don’t Count on Poisson: Introducing the Conway-Maxwell-Poisson
Distribution

Kimberly Sellers
Georgetown University

Washington, DC, USA

kfs7@georgetown.edu

Count data have become widely pervasive in various applied fields requiring data collection, including sur-
veys, environmental studies, disease surveillance, quality control, and genetic studies. Classical statistical
methods surrounding count data center around the Poisson distribution and associated methodologies, whose
assumption is that the mean and variance equal. Real data, however, often violate this basic principle in that
the dataset displays some form of dispersion. The Conway-Maxwell-Poisson distribution is a two-parameter
generalization of the Poisson distribution that further accounts for data over- or under-dispersion. I will
introduce this distribution in further detail, discussing its properties and impact on statistical methods and
applications involving count data.

[2E:1] Ambient Air Quality and Human Health: Understanding the Link

Katherine Ensor
Rice University

Houston, TX, USA

ensor@rice.edu

Much of environmental statistics has concerned itself with estimating pollution levels in air, water and soil.
In this talk I take the important step of understanding ambient air pollution levels and their possible link
to acute health events of a cardiac arrest and asthma attack. This research requires advances in spatial-
temporal modeling of air quality for multiple pollutants as well as categorical epidemiological models of
observed public health outcomes. The advancements in methodology lead to a better understanding of
at risk populations and the influence of air quality on the risk profile. An objective of this multi-faceted
statistical research is an improved community health-based warning system.
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[2E:2] Nonlinear Time Series for Modeling Ancient Climates

Jane Harvill
Baylor University

Waco, TX, USA

jane.harvill@baylor.edu

The layers of speleothems (stalactites and stalagmites) hold information on ancient climates. Geologists
hypothesize that the layers of a speleothem correspond to annual deposits, similar to tree rings. In these
same layers, the ratios of carbon-13 isotopes and of oxygen-18 isotopes provide information on the types of
vegetation, which in turn, gives information into the climate at the time that vegetation lived. As recently
as 2012, the most sophisticated modeling of the isotope ratios was using a linear vector autoregressive (VAR)
model. We propose applying nonlinear vector time series methods, and in particular, a vector momentum
threshold autoregressive model to the 3-dimensional series. We show a vast improvement over the VAR
model, both statistically and from a geological perspective, thus providing a useful tool for describing the
climates during the late and middle Holocene periods.

Note: Joint work with Justin Sims and Steven Driese (Baylor University).

[2E:3] Measuring the Bullwhip Effect for Supply Chains with Seasonal Demand
Components

Chaitra Nagaraja
Fordham University

New York, NY, USA

cnagaraja@fordham.edu

When retailers submit orders to their suppliers in response to demand, they must carefully balance inventory
levels and expected future demand. Ensuring that the inventory can meet consumer demand often results
in higher fluctuations in the ordering process than the variability of demand would initially suggest. This
phenomenon is called the bullwhip effect and can depend on many factors such as the ordering policy, the
lead time for an order to arrive, and even the demand process itself. We derive a bullwhip measure for a
two-stage supply chain with an order-up-to inventory policy for a generalized seasonal, stationary ARMA
demand process.

Note: Joint work with Aerambamoorthy Thavaneswaran and Srimantoorao Appadoo (University of Man-
itoba).

[3A:1] Analysis of Spatially Correlated and Repeated Ordinal Data with
Time-Dependent Missing Covariates

Fang Yu
University of Nebraska Medical Center

Omaha, NE, USA

fangyu@unmc.edu

We develop a probit regression model for spatially correlated and repeated ordinal responses and a joint
model for time-dependent missing covariates using information from different sources. Bayesian variable
selection method is used to identify important covariates in the model and the sensitivity of the specification
of the missing covariates models is investigated. A Markov chain Monte Carlo algorithm is developed for
computing the Bayesian estimates. A real plant data set is used to motivate and illustrate the proposed
methodology.
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Note: Joint work with Ming-Hui Chen (University of Connecticut), Sudipto Banerjee (University of Min-
nesota) and Lan Huang (Food and Drug Administration).

[3A:2] Hierarchical Models in Random Effects Meta-Analysis

Eloise Kaizar
The Ohio State University

Columbus, OH, USA

ekaizar@stat.osu.edu

Meta-analysis is commonly and increasingly being used to evaluate both the efficacy and safety of drug
interventions. In the absence of strong evidence of homogeneous treatment effect across a collection of stud-
ies, many practitioners employ a traditional random-effects meta-analysis via an inverse-variance weighted
estimator. This methodology conveniently ignores the possible role of the baseline risk in the distribution
of the summary measure. In particular, the distribution of the baseline risk may play an important role in
research synthesis when the outcome of interest is binary. There are several different approaches to dealing
with baseline risk in meta-analysis. Performance of these methods relate to hierarchical model assumptions.
When the baseline risk is not independent of the treatment effect, estimates of average treatment effect based
on explicit hierarchical models perform better than other proposed approaches.

[3A:3] The Blended Paradigm: A Bayesian Approach to Handling Outliers and
Misspecified Models

Steve MacEachern
The Ohio State University

Columbus, OH, USA

snm@stat.osu.edu

Bayesian methods have proven themselves to be enormously successful across a wide range of scientific
problems, with analyses ranging from the simple one-sample problem to complicated hierarchical models.
They have many well-documented advantages over competing methods. However, Bayesian methods run into
difficulties for two major and prevalent classes of problemshandling data sets with outliers and dealing with
model misspecification. In both cases, standard Bayesian analyses fall prey to the hubris that is an integral
part of the Bayesian paradigm. The large sample behavior of the analysis is driven by the likelihood. We
propose the use of restricted likelihood as a single solution to both of these problems. When working with
restricted likelihood, we summarize the data, x, through a set of (insufficient) statistics T(x) and update our
prior distribution with the likelihood of T(x) rather than the likelihood of x. By choice of T(x), we retain
the main benefits of Bayesian methods while reducing the sensitivity of the analysis to selected features of
the data. The talk will motivate the blended paradigm, discuss properties of the method and choice of T(x),
cover the main computational strategies for its implementation, and illustrate its benefits.

Note: Joint work with John Lewis and Yoonkyung Lee (The Ohio State University).
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[3B:1] A Measurement Error Model for Method Comparison Data

Lakshika Nawarathna
University of Texas at Dallas

Richardson, TX, USA

lsn082000@utdallas.edu

Common approaches to analyze method comparison data generally make two simplifying assumptions: (a)
mean difference between the two methods being compared is constant, and (b) the measurement errors
are homoscedastic. However, these assumptions are often violated in practice. In particular, the mean
difference as well as the error variability of the methods may depend on the true measurement, which
remains unobservable. These data need to be modeled using a heteroscedastic measurement error model.
We present such a model for the case when the measurements are replicated, and extend the existing
agreement evaluation methodology to work under the proposed model. Fitting of this model presents some
computational difficulties because the likelihood function is not available in a closed form. To deal with
these difficulties, we suggest three estimation methods to obtain approximate maximum likelihood estimates.
Simulations show that these methods work well for moderately large samples. As an application, the proposed
methodology is used to analyze a real dataset involving measurement of serum cholesterol.

Note: This is joint work with Pankaj K. Choudhary (University of Texas at Dallas).

[3B:2] The Order Statistics Aspect of the Agreement Index

Zheng Zhang
Brown University

Providence, RI, USA

zzhang@stat.brown.edu

The agreement index proposed by Zhang et. al. (in press) provides an unique method to quantify the
agreement between more than two measurements. By first calculating the order statistics (minimum and
maximum) of each subjects measurements, the method transforms a higher dimensional problem to a two-
dimensional one. Furthermore, the agreement index is based on the combined ranks of such order statistics
and is related to the area under the ROC curve of such ranks by a simple linear transformation. By simulation
studies, we have shown the empirical variance of the agreement index is much smaller than the AUC-based
variance formula suggested. Finally, we proposed a formal method to compare the extent of the agreement
between any two units.

[3B:3] New Agreement Measures for Multivariate Survival Times

Ying Guo
Emory University

Atlanta, GA, USA

yguo2@emory.edu

Assessing agreement is often of interest in clinical studies to evaluate the similarity of measurements pro-
duced by different raters or methods on the same subjects. One of the challenging topics in agreement studies
is how to account for censored or truncated observations such as those observed in survival data. Another
special feature related to measuring agreement in survival studies is the need to assess the agreement among
a subgroup of subjects who survive beyond a specific time point. In this talk, we present a system of new
statistical methods for assessing agreement for correlated multivariate survival outcomes. Our agreement
methods can accommodate both discrete and continuous survival times. Nonparametric as well as parametric
estimation approaches have been proposed. We also develop new time-dependent agreement methods which
allow us to measure agreement on a subpopulation of interest by conditioning on subjects’ survival status.
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The time-dependent measures can help reveal how the strength of agreement evolves along the time among
survivors remaining in the study. The proposed agreement methods can be applied to bivariate and mul-
tivariate survival outcomes. Simulation studies are conducted to evaluate the performance of the proposed
methods. A real data example from a prostate cancer study is used to illustrate the methods.

[3C:1]L-Comments: Theory and Applications

Robert Serfling
University of Texas at Dallas

Richardson, TX, USA

serfling@utdallas.edu

For measuring spread of a univariate distribution, a now classical alternative to the standard deviation is
the Gini mean difference (Gini, 1912). It is defined under merely first moment assumptions and is less sen-
sitive to extreme observations. A number of extensions have been conceived, all fortuitously defined under
just first order moment assumptions. The Gini covariance (Schechtman and Yitzhaki, 1987) is an analogue
of the usual covariance. The L-moments (Hosking, 1990) provide an entire series of univariate descriptive
measures (location, dispersion, skewness, kurtosis, etc.), the first order case being the mean and the sec-
ond order case the Gini mean difference. For multivariate distributions, the usual central moments have
been extended to central comoments (Rubinstein, 1973), the second order case being the usual covariance.
Analogously, L-comoments (Serfling and Xiao, 2007) extend L-moments to the multivariate setting, with the
second L-comoment being the Gini covariance. This uses the notion of concomitants (David and Nagaraja,
2003). In the time series setting, the Gini covariance has become applied to formulate a Gini autocovariance
function (Serfling, 2010, Carcea and Serfling, 2013, Shelef, 2013). We provide an overview of these various
developments and discuss applications in hydrology, finance, and other contexts.

[3C:2] Variance Estimation for L-Moments and L-Comoments

Jonathan R.M. Hosking
IBM Research

Yorktown Heights, NY, USA

jrmhosking@gmail.com

Variance estimates for sample L-moment and L-comoment statistics are important for construction of confi-
dence regions that provide simple indicators of the accuracy of the computed results and formal comparisons
of sample statistics with population values that are expected under hypotheses concerning the distributions
from which the samples were drawn. Unbiased estimators of variance have been provided by Elamir and
Seheult; I show that in small samples these estimators often fail to give variance matrices that are positive
definite. I consider alternative methods of variance estimation, including bootstrap methods (parametric
and nonparametric)., empirical likelihood, and sample-based estimators of asymptotic covariance matrices
of L-moments and L-moment ratios. Recommendations for methods that perform well in practice will be
given. Among the practical results is an L-moment ratio diagram on which confidence regions for sample
L-moment statistics are plotted. This gives an immediate visual indication of whether different samples can
be regarded as having been drawn from the same distribution, and of which distributions are appropriate
for fitting to a given data sample.
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[3C:3] Algorithms for Simulating Non-Normal Distributions with Specified
L-Moments and L-Correlations

Todd C. Headrick
Southern Illinois University

Carbondale, IL, USA

headrick@siu.edu

Algorithms for generating continuous univariate or multivariate non-normal distributions are often based
on conventional product-moments. However, conventional product-moment estimates can be substantially
biased or have high variance. As such, characterizations of conventional moment-based algorithms by L-
moments (co-moments) are introduced. Specifically, algorithms associated with the (i) power method trans-
formation, (ii) Tukey g-and-h, and (iii) double generalized lambda families of distributions are presented
for the purpose of simulating non-normal distributions with specified values of L-skew, L-kurtosis, and L-
correlation. It is demonstrated how L- moment estimators are superior to their corresponding conventional
moment estimators in terms of relative bias and relative efficiency.

[3D:1] On Progressively Hybrid Censored Data from Exponential Distributions

Erhard Cramer
RWTH Aachen University

Aachen, Germany

erhard.cramer@rwth-aachen.de

Recent results on likelihood inference for progressively hybrid censored data from exponential distributions
are reviewed. In particular, distributions of spacings are discussed and the exact (conditional) distributions
of the location and scale estimators are considered. It is shown that the distribution of the total time on
test can be written in terms of B-spline functions.

[3D:2] Adaptive Progressive Censoring: Some New Developments

George Iliopoulos
University of Piraeus

Piraeus, Greece

geh@unipi.gr

Adaptive progressive censoring is a generalization of standard progressive censoring which allows the re-
searcher to control the number of items’ withdrawals during the experiment. In this talk I will discuss the
cases of both adaptive progressive type-I and type-II censoring cases. First, I will review the type-II schemes
that have appeared so far in the literature and show that they all are particular cases of the general adaptive
progressive type-II censoring model described by Cramer and Iliopoulos (2009, Test). Next, I will define the
general adaptive progressive type-I censoring scheme and give some stochastic ordering results for the total
number of observations as well as for the observations themselves. Finally, I will show that both adaptive
censoring schemes can be considered special cases of fully adaptive progressive censoring which is a scheme
that allows the researcher to freely choose both the numbers of observations to be removed as well as the
times that the withdrawals take place during the experiment. All methods will be illustrated in the case of
exponential lifetimes and inferential procedures based on maximum likelihood will be presented.
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[3E:1] Wavelet Estimation: Minimax Theory and Application

Ekaterina Smirnova
University of Texas at Dallas

Richardson, TX, USA

exs093220@utdallas.edu

New theoretical results on wavelet estimation, concerning new minimax rates and adaptive estimation are
presented. Theoretical results and the estimators are used for the analysis of fMRI images obtained in the
study of neuroplasticity. It is well known in the wavelet theory that for a Besov space of order α the minimax
rate of the mean integrated squared error (MISE) convergence is n−2α/(2α+1). At the same time, it is also
known that a fixed function from the Besov space can be estimated with a faster rate. To bridge these
known rates of the MISE convergence, a new minimax approach, based on a sequence of shrinking Besov
subspaces, is proposed. This approach allows us to establish both faster rates than the classical minimax
ones and propose a new adaptive estimator which is sharp minimax under the both approaches. Using the
more accurate adaptive wavelet estimator for the analysis of fMRI images, which are known to have small
signal-to-noise ratios, has allowed us to make new interesting discoveries in how neurons communicate.

[3E:2] Efficient Nonparametric Estimation of the Spectral Density in the
Presence of Missing Observations

Sam Efromovich
University of Texas at Dallas

Richardson, TX, USA

efrom@utdallas.edu

The problem of nonparametric spectral density estimation for discrete time series in the presence of missing
observations has a long history. In particular, first consistent estimators of the spectral density have been
developed at about the same time as consistent estimators for nonparametric regression. On the other
hand, while for now the theory of efficient (under the minimax mean integrated squared error criteria) and
adaptive nonparametric regression estimation with missing data is well developed, no similar results have
been proposed for the spectral density. This paper develops the theory of efficient and adaptive estimation
for classical causal ARMA time series whose observations are missed according to an unknown stochastic
process. The developed theory shows how a missing mechanism affects the estimation and what penalty it
imposes on the risk convergence. In particular, given costs of a single observation in time series with and
without missing data and a desired accuracy of estimation, the theory allows one to choose the cost effective
time series. A numerical study confirms the asymptotic theory.

[3E:3] On Reaching a Steady State

Moshe Pollak
Hebrew University of Jerusalem

Jerusalem, Israel

moshe.pollak@mail.huji.ac.il

In many contexts one observes a stochastic process with the goal of learning steady-state features. We
address the question of how to declare with confidence that steady-state has been reached. The focus of the
talk is proposing relevant operating characteristics of stopping times and in discussing feasibility of defining
appropriate rules.
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[4A:1] Planning of Prostate Cancer Biopsies and Interpretation of Biopsy
Results, Using Rules based on Gland Volume and Number of Positive Cores,

with Favorable Model-Based Specificity and Sensitivity.

Gerald Ogola
Baylor Health Care System

Dallas, TX, USA

geraldo@baylorhealth.edu

Prostate cancer (CaP) is the second most common type of cancer in men, after skin cancer, and the second
leading cause of death from cancer. In the U.S. alone, over 200,000 new cases are diagnosed each year and
about 30,000 deaths occur each year from this disease. Initial screening for CaP is done by DRE or PSA
tests, and any abnormal findings lead to biopsies. A major current dilemma in CaP detection and diagnosis is
how to avoid both overtreatment and undertreatment. When biopsy results are positive but only marginally
so, it is challenging to decide between clinically insignificant and significant cases. It also is unclear how
many more biopsy cores to take in larger prostates. To address this, we have developed probability modeling
for the number of positive cores found in a biopsy, as a function of the total number of cores, the tumor
nodule volumes, and prostate volume. This yields specificity and sensitivity values for any given criterion
for deciding insignificant versus significant cancer based on the number of positive cores. We show how to
utilize this modeling to obtain a guideline for increasing the number of cores with increasing prostate volume
and to develop improved decision rules that take prostate volume into account and offer better tradeoffs of
specificity versus sensitivity than currently used procedures. Also, in conjunction with prior distributions
on total tumor size, the probability modeling yields useful Bayesian posterior distributions on total tumor
volume. The modeling may have application to other cancer settings involving tissue biopsies.

Note: Joint work with Robert Serfling (University of Texas at Dallas).

[4A:2] Controlling False Discovery Proportion and False Non-discovery
Proportion for Multiple Testing in Sequential Experiments

Shyamal De
Binghamton University

Binghamton, NY, USA

sde@binghamton.edu

A number of sequential experiments involve simultaneous testing of multiple hypotheses. Examples include
sequential clinical trials with multiple endpoints, statistical quality control monitoring a number of measures
and sequential multi-channel change point detection among others.

The literature on fixed-sample methodologies for multiple testing is rich. However, the current literature
on sequential methodologies for multiple testing is still underdeveloped. Recently, a few multiple testing
procedures have been proposed for sequential experiments (e.g. Bartroff and Lai, 2010, De and Baron, 2012)
to control Familywise Type I (FWER-I) and Familywise Type II (FWER-II) error rates.

FWER-I and FWER-II are stringent error rates if the number of tests is large, for example, in applications
such as genetics. For such applications, controlling these error rates either demands large sample size or yields
less power. Many authors consider False Discovery Proportion (FDP) and False Non-discovery Proportion
(FNP) as less conservative error rates for large scale multiple testing. FDP (FNP) is defined as the number
of false rejections (false acceptances) of null divided by the total number of rejections (acceptances) of null.
Other widely used error rates are FDR and FNR defined as the expected values of FDP and FNP respectively.

The theory and methodologies for controlling FDP, FDR, FNP, or FNR are not developed yet for se-
quential experiments. In this work, we develop sequential methodologies for controlling these error rates.
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First, we propose a test procedure that controls the tail probabilities of both FDP and FNP at some pre-
scribed levels. For testing simple versus simple hypothesis and for certain composite hypotheses, we provide
a mathematical proof that the proposed method controls the probabilities of FDP and FNP being more
than g1 and g2 respectively, where g1 and g2 are some fixed numbers between 0 and 1. Second, we show
that the well-known False Discovery rate (FDR) and False Non-discovery Rate (FNR) can also be controlled
simultaneously using the developed procedure. In the proposed method, sampling continues until all test
statistics corresponding to all tests satisfy some stopping criteria. Our proposed stopping rules and decision
rules combine the classical ideas of sequential testing such as Walds SPRT and the fixed-sample methods for
controlling FDP. Extensive simulation studies are presented, and the expected samples sizes for the proposed
methods are compared to the existing fixed-sample methods.

Note: Joint work with Siddharta Mandel (Norwegian Institute of Public Health).

[4A:3] Modeling and Estimation Methods for Three-Level Functional Data

Houssein Assaad
Texas A & M University

College Station, TX, USA

houssein assaad 10@hotmail.com

Motivated by data recording the physical activity of people over time, we develop a model for three-level
functional data, with possibly missing data. While the model is completely general, it is designed specifically
for the analysis of data from a physical measurement study, where daily records from Monday to Friday were
collected within each week, and weeks are nested within subjects. A general framework for functional mixed
effects modeling is proposed for such data. We develop a three-level model with week-specific, day-specific
and week x day interaction effects in the mean structures, and subject-specific, week-specific, day-specific
and week x day interaction variations are modeled by random structures. The mean and random structures
are specified as smooth curves measured at various time-points. The association structure of the three-
level data is postulated through the random curves, which are summarized using a few important principal
components. We use penalized splines to model the mean curves and the principal component curves, and
cast the proposed model into a mixed effects model framework for model fitting, prediction and inference. We
develop an algorithm to fit the model via iteratively using Newton-Raphson and EM approaches. Selection of
the number of principal components and handling incomplete data issues are incorporated into the algorithm.
The performance of the Wald-type hypothesis test is also discussed. The method is applied to physical
activity data and is evaluated empirically by a simulation study.

Note: Joint work with Haocheng Li, Jianhua Huang and Raymond Carroll (Texas A & M University).

[4B:1] Some Heuristic Methods of Parameter Estimation in Linear and
Nonlinear Models

Subir Ghosh
University of California

Riverside, CA, USA

subir.ghosh@ucr.edu

This presentation will consider the situation where the exact expressions of the estimators of the model
parameters are not available based on all the data and the numerical methods are performed to obtain
the estimates. Models for both discrete and continuous response variables will be discussed in presence of
explanatory variables. The proposed heuristic methods and their statistical properties will be presented for
these models. Performance of the proposed methods will also be demonstrated using simulations.
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[4B:2] Some Inferences on Marshall-Olkin Exponential Distribution

M. Ahsanullah
Rider University

Lawrenceville, NJ, USA

ahsan@rider.edu

Some distributional properties of Marshall-Olkin Exponential distribution are discussed The asymptotic
distributions of extreme as well as intermediate order statistics are presented. Based on the distributional
properties some characterizations of this distribution are given.

[4B:3] Selection among Bernoulli Populations with Uniformly Distributed
Sample Sizes

Elena Buzaianu
University of North Florida

Jackonsville, FL, USA

e.buzaianu@unf.edu

We study the problems of selecting among k independent Bernoulli populations whose success probabilities
are unknown and the sample size for each population is assumed to follow a discrete uniform distribution
with known range. We consider two goals and propose procedures for each goal: selecting the best and
selecting the best in comparison with a standard. The “best” is defined as the one having the highest
success probability. We derive the probability of a correct selection and the least favorable configuration
for each procedure by using the exact binomial distribution without any approximation. Simulations and
examples are provided to illustrate our procedures.

Note: Joint work with Pinyuen Chen (Syracuse University).

[4C:1] Optimal Bounds on Expectations of Order Statistics and Spacings Based
on Increasing Density Samples

Agnieszka Goroncy
Nicolaus Copernicus University

Torun, Poland

gemini@mat.umk.pl

We establish the optimal upper bounds on the expectations of single order statistics and spacings based
on independent and identically distributed random variables with a common distribution function F which
precedes a fixed distribution function W in the convex transform order. In particular, if W is either uniform or
exponential distribution function, then F has increasing density and failure rate, respectively. The bounds are
expressed in terms of the population mean and standard deviation, for the family of all parent distributions
preceding W in the convex transform order. We also characterize the distributions which attain the bounds,
and specify the general results for the distributions with increasing density function.

Note: Joint work with Tomasz Rychlik (Polish Academy of Sciences).
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[4C:2] Extreme Dispersions of Semicoherent and Mixed System Lifetimes

Patryk Miziula
Nicolaus Copernicus University

Torun, Poland

bua@mat.umk.pl

We consider semicoherent and mixed systems with exchangeable components. We present sharp lower and
upper bounds on various dispersion measures (in particular variance, median absolute deviation) of the
system lifetime, expressed in terms of the system signature and the dispersion of single component lifetime.
We construct joint exchangeable distributions of component lifetimes with two-point marginals which attain
the bounds in the limit.

Note: Joint work with Tomasz Rychlik (Polish Academy of Sciences).

[4C:3] Inequalities for Variances of Order Statistics Coming from Urn Models

Tomasz Rychlik
Institute of Mathematics

Polish Academy of Sciences

Warsaw, Poland

trychlik@impan.pl

Suppose that we have an urn with N balls which have numerical values x1, . . . , xN . We consider two
simple schemes od drawing n balls from the urn, either with or without replacement. Let X1, . . . , Xn and
Y1, . . . , Yn denote random random values of consecutively drawn balls, respectively, and X1:n ≤ . . . ≤ Xn:n

and Y1:n ≤ . . . ≤ Yn:n stand for the respective order statistics. We determine and compare sharp upper
bounds for the ratios VarXk:n/VarX1 and Var Yk:n/Var Y1, 1 ≤ k ≤ n, and describe populations x1, . . . , xN
which attain the bounds. The results were derived jointly with Krzysztof Jasiński.

[4D:1] Using Ranked Set Sampling with Cluster Randomized Designs for
Improved Inference on Treatment Effects

Sherry Wang
Southern Methodist University

Dallas, TX, USA

swang@smu.edu

This research examines the use of ranked set sampling (RSS) with cluster randomized designs (CRDs),
for potential improvement in estimation and detection of treatment or intervention effects. Outcome data
in cluster randomized studies typically have nested structures, where hierarchical linear models (HLMs)
become a natural choice for data analysis. However, nearly all theoretical developments in RSS to date are
within the structure of one-level models. Thus, implementation of RSS at one or more levels of a HLM will
require development of new theory and methods. Under RSS-structured CRDs developed to incorporate
RSS at different levels, a nonparametric estimator of the treatment effect is developed; and its theoretical
properties are thoroughly studied under a general HLM that has almost no distributional assumption. We
also investigate how the design parameters would affect the relative efficiency under completely balanced
CRDs, as well as the impact of imperfect ranking under a familiar linear ranking error model. Further, based
on the proposed RSS estimator, a new test is constructed to detect treatment effects, which is distribution-
free and extremely easy to use. Simulation studies confirm that in general, the proposed test is more powerful
than the conventional F-test for the original CRDs, especially for small or medium effect sizes. An empirical
study is provided to illustrate the feasibility and flexibility of the proposed methods, as well as robustness
to design and implementation variations.
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Note: Joint work with Johan Lim (Seoul National University) and Dohwan Park (Seoul National Uni-
versity).

[4D:2] Finite Mixture Modeling under Ranked Set Sampling Designs

Armin Hatefi
University of Manitoba

Winnipeg, MB, Canada

armin.hatefi@umanitoba.ca

We consider maximum likelihood estimation of the parameters of a finite mixture model for independent
order statistics data arising from ranked set samplings, as well as classification of the observed data. Propos-
ing rank-based sampling designs from a finite mixture density, we explain how to estimate the unknown
parameters of the model and classify the observed data. To exploit the special structure of the ranked set
sampling techniques, we develop new expectation-maximization algorithms which turn out to be different
from their counterpart under the standard situation with simple random sample data. Our findings show that
estimators based on ranked set samplings are more efficient than their counterparts based on the commonly
used simple random sampling technique.

Note: Joint work with Mohammad Jafari Jozani (University of Manitoba) and Djemel Ziou (Universite
de Sherbrooke).

[4D:3] Fuzzy-Weighted Ranked Set Sampling: A New Perspective to Ranked
Set Sampling Method

Bekir Centintav
Dokuz Eylul University

Izmir, Turkey

bekir.cetintav@deu.edu.tr

Our study aims to introduce a new way to construct Ranked Set Sampling (RSS) procedure by using fuzzy sets
and membership functions. The concept of fuzzy sets and approximate reasoning is a branch of a set theory
which is useful for the representation and modeling of imprecise knowledge. Ranked Set Sampling (RSS) is
first proposed by McIntyre. Since personal knowledge is used for ranking instead of actual measurement, it
is easier, cheaper and more efficient than traditional sampling methods. The ranker and ranking mechanism
is one of the major parts of RSS procedure. The ranker(s) ranks the units in the sets by visual inspection
or a auxiliary variable or etc. Either this or that way, he/she puts his personal opinion in the mechanism
and makes a decision about the rank of a unit. These decisions (about ranks) of the ranker could not be
always perfect. In other words, the ranker could not be always sure of the ranks. Therefore, there becomes a
certain amount of uncertainty. We propose that the fuzzy set theory could be introduced as a way of dealing
with that uncertainty. For that purpose, we introduce Fuzzy-Weighted Ranked Set Sampling (FWRSS)
procedure combines fuzzy sets concept and RSS procedure and a new estimator for the population mean.
A comprehensive simulation study is made and the results show that this new method (and estimator) is
more efficient than SRS and RSS methods for estimation of population mean. And it could be a remarkable
alternative for the sampling methods.

Note: Joint work with Selma Gurler and Neslihan Demirel (Dokuz Eylul University).
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[4E:1] Calibration and Tuning for Complex Computer Models: A Hybrid
Bayesian Approach

Gang Han
Yale University

New Haven, CT, USA

gang.han@yale.edu

Complex computer simulation is critical in biomedical research fields, e.g., the design of prosthetic devices.
Tuning and calibration are processes for improving the representativeness of a computer simulation code to a
physical phenomenon, which is the key to the success of a computer simulator. In this talk I will introduce a
statistical methodology for simultaneously determining tuning and calibration parameters in settings where
data are available from a computer code and the associated physical experiment but the number of runs
is limited. Tuning parameters are set by minimizing a discrepancy measure while the distribution of each
calibration parameter is determined based on a hierarchical Bayesian model. The proposed Bayesian model
views the output as a realization of a Gaussian stochastic process with hyperpriors. Draws from the resulting
joint posterior distribution are obtained by the Markov chain Monte Carlo simulation. The first and second
order properties of the estimates have been derived in the framework of Bayesian frequentist hybrid inference
and M-estimation. This methodology has been compared with an alternative approach and illustrated in an
application regarding knee replacement.

[4E:2] Using Combined Physical and Computer Experiments to Engineer
Tissue Components

Thomas J. Santner
The Ohio State University

Columbus, OH, USA

santner.1@osu.edu

This talk will describe an interdisciplinary research project to design replacement meniscal tissues. The
menisci are C-shaped fibrocartilage disks that occupy the periphery of the knee joint and serve a number
of significant mechanical functions including load distribution across the tibial articular cartilage, and joint
stabilization. In this effort, a variety of deterministic finite element computational simulators of varying
complexities have been developed that compute the stresses and strains within the tibial cartilage as well
as the contact area between the tibia cartilage and femoral cartilage during loading for varying material
properties of the knee tissues and tissue geometries. In addition, a set of cadaver knees were available in
which laboratory experiments have been conducted using the same loading patterns as in the computational
models and the stresses and areas of contact measured.

[4E:3] On Detecting Non-Monotonic Trends in Environmental Time Series: A
Fusion of Local Regression and Bootstrap

Vyacheslav Lyubchich
University of Texas at Dallas

Richardson, TX, USA

yubchich@uwaterloo.ca

In this talk, we propose a new testing procedure for detecting smooth (non)monotonic trends embedded into
a linear noise that possibly does not degenerate to a finite-dimensional representation or into a conditionally
heteroscedastic (autoregressive conditionally heteroscedastic/generalized autoregressive conditionally het-
eroscedastic (ARCH/GARCH)) noise. The proposed nonparametric trend test is local regression-based, and
we develop a flexible and computationally efficient hybrid bootstrap procedure to approximate its finite
sample behavior. Because the proposed trend test does not assume prior knowledge on the dependence
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structure and probability distribution of the observed process, the new testing procedure is fully data-driven
and robust to misspecification of dependence structure and distributional assumptions, which is of particular
importance for noisy environmental measurements. Moreover, because the proposed methodology allows to
test for monotonic versus non-monotonic trends and hence, to assess existence of extremums in the hypoth-
esized trend function, the developed approach may be also employed for preliminary detection of regime
shifts and change points in the observed environmental data series. Our simulation studies indicate compet-
itive performance of the proposed nonparametric procedure for detection of (non)monotonic trends against
conventional trend tests.

Note: Joint work with Yulia Gel (University of Texas at Dallas) and Abdel El Shaarawi (Environment
Canada and American University at Cairo).

[5A:1] Statistical Approaches to Identifying Disease-Associated Rare Variants

Sanjay Shete
University of Texas MD Anderson Cancer Center

Houston, TX, USA

sshete@mdanderson.org

Rare variants have increasingly been cited as major contributors in the disease etiology of several complex
disorders. Recently, several approaches have been proposed for analyzing the association of rare variants
with disease. These approaches include collapsing rare variants, summing rare variant test statistics within a
particular locus to improve power, and selecting a subset of rare variants for association testing. In this talk,
I will review existing approaches and propose an alternate approach to selecting the best subset of variants
to include in the model that is based on the linkage disequilibrium pattern among the rare variants. Power
and type 1 errors associated with different methods will be presented.

[5A:2] Gene-Environment Interactions in Longitudinal Studies: New Directions
and Novel Applications

Bhramar Mukherjee
University of Michigan

Ann Arbor, MI, USA

bhramar@umich.edu

In this talk I will discuss the problem of analyzing gene-environment interaction (GEI) in longitudinal cohort
studies. While the statistical literature on analyzing GEI in case-control studies is vast, the literature on
longitudinal studies is limited. Several existing large cohort studies have collected genetic data in recent years
and explored GEI from a hypotheses-driven pathway-based approach or an agnostic genomewide approach.
We will consider studies with repeated measures on a quantitative trait over time and develop multi-marker
pathway-based tests for interaction instead of a single SNP analysis. The methods will be illustrated by data
the Multi-Ethnic Study of Atherosclerosis (MESA). Simulation studies indicate the power gain by using
longitudinal trajectories instead of a summary measure.
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[5A:3] Statistical Modeling for Recapitulation of 3D Architecture of Chromatin

Shili Lin
The Ohio State University

Columbus, OH, USA

shili@stat.osu.edu

The expression of a gene is usually controlled by the regulatory elements in its promoter region. However, it
has long been hypothesized that, in complex genomes, such as the human genome, a gene may be controlled
by distant enhancers and repressors. A recent molecular technique, 3C (chromosome conformation capture),
that uses formaldehyde cross-linking and locus-specific PCR, was able to detect physical contacts between
distant genomic loci. Such communication is achieved through spatial organization (looping) of chromosomes
to bring genes and their regulatory elements into close proximity. Several adaptations of the 3C assay to
study genome-wide spatial interactions, including Hi-C, have been developed. The availability of such data
makes it possible to reconstruct the underlying three-dimensional (3D) spatial chromatin structure. In this
talk, I will describe a Poisson Random effect Architecture Model (PRAM) for making inference on the
locations of genomic loci in a 3D Euclidean space. Results from Hi-C data will be visualized to illustrate the
regulation and spatial proximity of genomic loci that are far apart in their linear chromosomal locations.

Note: Joint work with Jincheol Park (Keimyung University).

[5B:1] Joint Estimation of Multiple Bivariate Densities of Protein Backbone
Angles using an Adaptive Exponential Spline Family

Lan Zhou
Texas A & M University

College Station, TX, USA

lzhou@stat.tamu.edu

In this talk we introduce a method for joint estimation of multiple bivariate density functions for a collection
of populations of protein backbone angles. The method utilizes an exponential family of distributions for
which the log densities are modeled as a linear combination of a common set of basis functions. The
basis functions are obtained as bivariate splines on triangulations and are adaptively chosen based on data.
The circular nature of angular data is taken into account by imposing appropriate smoothness constraints
across boundaries. Maximum penalized likelihood is used for fitting the model and an effective Newton-type
algorithm is developed. A simulation study clearly showed that the joint estimation approach is statistically
more efficient than estimating the densities separately. The proposed method provides a novel and unique
perspective to two important and challenging problems in protein structure research, namely structure-
based protein classification and quality assessment of protein structure prediction servers. The joint density
estimation approach is widely applicable when there is a need to estimate multiple density functions from
different populations with common features. Moreover, the coefficients of basis expansion for the fitted
densities provide a low-dimensional representation that is useful for visualization, clustering, and classification
of the densities.
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[5B:2] A Score-type Test for Heterogeneity in Zero-inflated Models in a
Stratified Population

Guanqun Cao
Auburn Univeresity

Auburn, AL, USA

gzc0009@auburn.edu

We propose a score-type statistic to evaluate heterogeneity in zero-inflated models for count data in a strat-
ified population, where heterogeneity is defined as instances in which the zero counts are generated from
two sources. Evaluating heterogeneity in this class of models has attracted considerable attention in the
literature, but existing testing procedures have primarily relied on the constancy assumption under the al-
ternative hypothesis. In this paper, we extend the literature by describing a score-type test to evaluate
homogeneity against general alternatives that do not neglect the stratification information under the al-
ternative hypothesis. Our numerical simulation studies show that the proposed test can greatly improve
efficiency over tests of heterogeneity that ignore the stratification information. An empirical application to
dental caries data in early childhood further shows the importance and practical utility of the methodology
in using the stratification profile to detect heterogeneity in the population.

Note: Joint work with Wei-Wen Hsu (Kansas State University) and David Todem (Michigan State
University).

[5B:3]Variable Selection and Estimation in Semiparametric Modeling of
Longitudinal/Clustered Data

Qiongxia Song
University of Texas at Dallas

Richardson, TX, USA

song@utdallas.edu

We consider the problem of simultaneous variable selection and estimation in additive partially linear models
for longitudinal/clustered data. We propose an estimation procedure via polynomial splines to estimate the
nonparametric components and apply proper penalty functions to achieve sparsity in the linear part. Under
reasonable conditions, we obtain the asymptotic normality of the estimators for the linear components and
the consistency of the estimators for the nonparametric components. We further demonstrate that, with
proper choice of the regularization parameter, the penalized estimators of the nonzero coefficients achieve
the asymptotic oracle property. The finite sample behavior of the penalized estimators is evaluated with
simulation studies and illustrated by a longitudinal CD4 cell count data set.

Note: Joint work with Shjuie Ma (University of California at Riverside) and Li Wang (University of
Georgia).

[5C:1] Pitman Closest Equivariant Estimators and Predictors under
Location-Scale Models

Tapan Nayak
George Washington University

Washington, DC, USA

tapan@gwu.edu

For location, scale and locationscale models, which are common in practical applications, we derive optimum
equivariant estimators and predictors using the Pitman closeness criterion. This approach is very robust with
respect to the choice of the loss function as it only requires the loss function to be strictly monotone. We also
prove that, in general, the Pitman closeness comparison of any two equivariant predictors depends on the
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unknown parameter only through a maximal invariant, and hence it is independent of the parameter when
the parameter space is transitive. We present several examples illustrating applications of our theoretical
results.

[5C:2] Pitman Closeness Results for Type-I Censored Data from Exponential
Distribution

Katherine Davies
University of Manitoba

Winnipeg, MB, Canada

Katherine Davies@UManitoba.ca

Recent work on Pitman closeness has compared estimators under Type-II censored samples from exponential
distribution. It has been specifically shown that a Type-II censored sample of size r′ from a sample of n
units results in a Pitman closer estimator of the exponential mean than a Type-II censored sample of size
r (where r < r′). The natural question that arises is whether an analogous result holds for the Type-I
censoring scenario, i.e., whether the estimator of the mean based on a Type-I censored experiment with
censoring time T ∗ is Pitman closer than the estimator based on the same experiment but with a smaller
censoring time T < T ∗. In this talk I discuss the answer to this question by providing an explicit expression
for the Pitman closeness probability between the maximum likelihood estimators (MLEs) based on the two
Type-I censoring schemes by the use of the conditional moment generating function technique. Numerical
results are also provided to demonstrate the behaviour of this probability which do reveal that the MLE
based on the experiment with time T ∗ is Pitman closer to the mean than the MLE based on the experiment
with time T .

Note: Joint work with N. Balakhrishnan (McMaster University).

[5C:3] Order Statistics from the Exponential Power Distribution

Samuel Tumlinson
University of Texas at San Antonio

San Antonio, TX, USA

samuel.tumlinson@gmail.com

The exponential power distribution (EPD) describes a three parameter generalization of the normal and
Laplace distributions with parameters that describe location, scale and shape. For a fixed shape parameter,
the EPD represents a location-scale family; the shape parameter controls the tail weight of the distribution.
For fractional values of the shape parameter, the EPD demonstrates super-Laplace tails, that is, tails heavier
than that of the Laplace distribution. Fagiolo et al. (2008) consider the EPD with super-Laplace tails for
describing output growth rate distributions, and Campos and Marques (2002) determine that an EPD with a
shape of one-half provides an accurate approximation of in-flight altitude deviations. Tiao and Lund (1970)
use a computational approach to tabulate the coefficients of the BLUEs for location and scale under several
values of the shape parameter; however, they do not tabulate coefficients for fractional values of the shape
parameter that yield closed form expressions for the single and product moments of the order statistics.
To obtain these expressions, we use a simplification of Govindarajulus (1963) result to write the moments
of the order statistics from the EPD as a linear combination of the moments of Gamma order statistics.
This simplification expresses the single moments of a symmetric distribution as a linear combination of the
moments of the largest order statistic from the folded distribution, based on even sample sizes. An extension
of this result for product moments is also presented.

These expressions, together with the results of Gupta (1960), allow us to obtain closed form solutions for
the single and product moments of the EPD under certain fractional values of the shape parameter. These
expressions are used to tabulate the moments, variance-covariance matrix and coefficients of the BLUEs
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for certain fractional values of the shape parameter. Using the results of Krishnaiah and Rizvi (1967), we
obtain general expressions for the single and product moments that can be used to tabulate the moments and
variance-covariance matrix for any value of the shape parameter. We also consider the problem of Pitman
closest invariant estimators of location (CLIE) and scale (CSIE) for certain values of the shape parameter.

[5E:1] Sequential Point Estimation of the Scale in a Uniform Distribution
under Adjusted Non-Sufficient Estimators: A Comparative Study

Debanjan Bhattacharjee
Utah Valley University

Orem, UT, USA

debanjan.bhattacharjee@gmail.com

Ghosh and Mukhopadhyay (1975: Calcutta Statistical Association Bulletin) introduced a purely sequential
minimum risk point estimation procedure for the unknown positive scale parameter in Uniform distribution.
This was developed under a squared error loss plus a linear cost function of sampling. Mukhopadhyay et
al. (1983: Sequential Analysis) broadened that earlier methodology considerably. In both these papers, the
unknown scale parameter was estimated by the associated randomly stopped largest sample order statistic
(S) in both the loss function and the stopping rule.

Subsequently, Mukhopadhyay (1987: South African Statistical Journal) proposed a slightly different idea
of sequential minimum risk point estimation for scale parameter. He used the associated randomly stopped
versions of S or T in either the loss function or the stopping rule. Here, T stands for twice the sample mean.
Performances of such procedures were compared with those associated with earlier proposed sequential esti-
mators of the scale parameter based on S. But, clearly, using a randomly stopped version of T would amount
to some loss of information when compared with a corresponding randomly stopped largest sample order
statistic in both the loss function and the stopping rule. In this paper, we explore some novel approaches
for recovering any such loss of information by fine-tuning the loss function and then properly tailoring the
associated sequential methodologies.

We will examine how the sequential risks of our newly proposed methodologies would compare with
those associated with the existing sequential estimators. We will also present small, moderate as well as
large sample-size performances of the new randomly stopped versions of T and explore some selected second-
order properties.

Note: Joint work with Nitis Mukhopadhyay (University of Connecticut).

[5E:2] On Determination of an Appropriate Pilot Sample Size

Nitis Mukhopadhyay
University of Connecticut

Storrs, CT, USA

nitis.mukhopadhyay@uconn.edu

Any kind of multistage sampling strategy requires a practitioner to begin with an initial dataset with a pilot
size m, an appropriately chosen number. Under purely sequential sampling, a choice of m may not be very
difficult to come up with as long as m is reasonably small. It is so because here one moves forward step-by-
step adaptively. Under multi-stage sampling, on the other hand, especially under two-stage sampling, the
choice of an appropriate pilot size m happens to be extremely crucial. In such situations, understandably m
should not be too large or too small. Our common wisdom may dictate that, but what choice of m qualifies
to be labeled not too large or too small, especially when the optimal fixed sample size remains unknown?
We shall explore some concrete ideas based on (i) large-sample approximations, (ii) Fisher information, and
then contrast them. Illustrations will follow.
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[5E:3] Model Selection Rates of Information Based Criteria

Ashok Chaurasia
University of Connecticut

Storrs, CT, USA

achaurasia.uconn@gmail.com

Model selection criteria proposed over the years have become common procedures in applied research. This
article examines the true model selection rates of any model selection criteria; with true model meaning the
data generating model. The rate at which model selection criteria select the true model is important because
the decision of model selection criteria affects both interpretation and prediction.

This paper provides a general functional form for the mean function of the true model selection rates
process, for any model selection criteria. Until now, no other article has provided a general form for the
mean function of true model selection rate processes. As an illustration of the general form, this article
provides the mean function for the true model selection rates of two commonly used model selection criteria,
Akaikes Information Criterion (AIC) and Bayesian Information Criterion (BIC). The simulations reveal
deeper insight into properties of consistency and efficiency of AIC and BIC. Furthermore, the methodology
proposed here for tracking the mean function of model selection procedures, which is based on accuracy of
selection, lends itself for determining sufficient sample size in linear models for reliable inference in model
selection.

Note: Joint work with Ofer Harel (University of Connecticut).

[6A:1] Generalized Concept of Relative Risk and Wider Applications of the
Proportional Hazards Model and the Kaplan-Meier Estimator

Bojuan Zhao
Tianjin University of Finance and Economics

Tianjin, China

Bojuanzhao@yahoo.com

The concepts of relative risk and hazard ratio are generalized for ordinary ordinal and continuous response
variables respectively. Under the generalized concepts, the Cox proportional hazards model with the Bres-
low’s and Efron’s methods can be regarded as generalizations of the Mantel-Haenszel estimator for dealing
with broader types of covariates and responses. When ordinal responses can be regarded as discretized ob-
servations of a hypothetical continuous variable, the estimated relative risks from the Cox model reflect the
associations between the responses and covariates. Examples are given to illustrate the generalized concepts
and wider applications of the Cox model and the Kaplan-Meier estimator.

[6A:2] Modified Cox Model and its Application to Bivariate Probability
Distributions Construction

Jerzy Filus
Oakton Community College

Des Plaines, IL, USA

jfilus@oakton.edu

The famous Cox model for stochastic dependence (1972) is extended and then modified. The modified form
of the model reveals striking property of factorization. This property allows for construction of class of
join survival functions of two random variables such that each of the variables is explanatory for the other.
It appears that the so obtained class of the bivariate survival functions is universal in the sense that all
continuous bivariate survival functions, given their marginals, have the same representation which follows
from the modified Cox model.
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[6A:3] Prediction of Times to Failure of Censored Items for a Simple
Step-Stress Model with Regular and Progressive Type I Censoring from the

Exponential Distribution

Indrani Basak
Penn State University

Altoona, PA, USA

marepalli.rao@uc.edu

The problem of predicting times to failure of units from the Exponential Distribution which are censored
under a simple step-stress model is considered in this article. We discuss two types of censoring - regular
and progressive Type I and two kinds of predictors - the maximum likelihood predictors (MLP) and the
conditional median predictors (CMP) for each type of censoring. Numerical examples are used to illustrate
the prediction methods. Using simulation studies, mean squared prediction error (MSPE) and prediction
intervals are generated for these examples. MLP and CMP are then compared with respect to MSPE and
the prediction interval.

[6B:1] Modified Generlized Inverted Exponential Distribution

Arwa Alshangiti
King Saud University

Riyadh, Saudi Arabia

arwash@ksu.edu.sa

This research introduce a new probability model ; the Modified Generalized Inverted Exponential Distribu-
tion. This new probability model includes the generalized inverted exponential distribution and the inverted
exponential distribution as well. Statistical and reliability properties of the modified version are derived.
Shapes for the probability density function, reliability function and failure rate function are shown with
graphical illustration. The truncated distribution is studied in details. Further, estimation by the method of
maximum likelihood is discussed through numerical simulation and finally a real reliability data set is used
where the proposed model fits better than existing distributions.

Note: Joint work with A. Aboammouh.

[6B:2] Convergence of Central Order Statistics to Conditional Quantiles

Anna Dembinska
Warsaw University of Technology

Warsaw, Poland

dembinsk@mini.pw.edu.pl

In my talk, first I will recall the concept of conditional quantile. Then I will use this concept to derive a
strong ergodic theorem for central order statistics. More precisely, I will show that central order statistics
arising from a strictly stationary sequence converge almost surely to some random variable, provided only
that the corresponding population quantile is unique. I will also describe the distribution of the limiting
random variable.
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[6B:3] Skewness of Order Statistics with Applications

Maochao Xu
Illinois State University

Normal, IL, USA

mxu2@ilstu.edu

Order statistics from heterogeneous samples have been extensively studied in the literature. However, most
of the work focused on the effect of heterogeneity on the magnitude or dispersion of order statistics. In this
paper, we study the skewness of order statistics from heterogeneous samples according to several skewness
statistics. Applications in extreme value theory, statistical inference, and reliability theory are highlighted
as well.

[6C:1] A Characterization of the Burr Type VII Distribution through the
Method of L-Moments

Mohan D. Pant
University of Texas at Arlington

Arlington, TX, USA

mpant@uta.edu

Burr (1942) introduced twelve distributions for fitting real-world data. The Burr Type VIIa one-parameter
distributionis among the less studied distributions, especially, in the contexts of statistical modeling and
simulation studies. The primary purpose of this study is to develop the methodology for characterizing Burr
Type VII distributions through the method of L-moments. Specifically, a system of equations is derived
to solve for the shape parameter associated with specified values of L-skew and L-kurtosis. Further, the
methodology is developed for generating correlated Burr Type VII distributions in the context of Pearson
product-moment and L-comoment correlations. The proposed methodology can be used in a variety of
settings such as statistical modeling of various processes and simulation studies. Evaluation of the proposed
methodology demonstrates that estimates of L-skew, L-kurtosis, and L-correlation are substantially superior
to their conventional product moment-based counterparts of skew, kurtosis, and Pearson correlations in terms
of relative bias and relative efficiency.

Note: Joint work with Todd Headrick (Southern Illinois University at Carbondale).

[6C:2] Characterization of Exponential Distribution through Equidistribution
Conditions for Consecutive Maxima

Santanu Chakraborty
University of Texas - Pan American

Edinburgh, TX, USA

schakraborty@utpa.edu

Arnold and Villasenor obtained a series of characterizations for exponential distribution based on a random
sample of size two from a continuous distribution. They also listed a series of conjectures. One of the
conjectures was to characterize exponential distribution based on equi-distribution conditions for maxima of
random samples with consecutive sizes n−1 and n for an arbitrary and fixed n > 2. We prove this conjecture
in this talk.

Note: Joint work with George Yanev (University of Texas - Pan American).
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[6C:3] Characterization of Exponential Distribution through Regression of
Record Values and Beta Distribution

George Yanev
University of Texas - Pan American

Edinburg, TX, USA

yanevgp@utpa.edu

We characterize the exponential distribution as the only one which satisfies a regression condition. This
condition involves the regression function of a fixed record value given two other record values, one of them
being previous and the other next to the fixed record value. We prove that the underlying distribution is
exponential if and only if the above regression equals the expected value of an appropriately defined beta
distributed random variable.

[6D] Introduction to Interactive Data Analysis and Visualization Using JMP

Julian Parris
SAS Institute

Cary, NC, USA

[7A:1] Bayesian Approaches for High-Dimensional Protein Networks

Francesco Stingo
University of Texas MD Anderson Cancer Center

Houston, TX, USA

fstingo@mdanderson.org

In this talk, I will illustrate recent advancements in Gaussian graphical models for the analysis of protein
networks. I will first introduce a new Bayesian approach for undirected Gaussian graphical models deter-
mination; the proposed model encompasses both flexibility and computational efficiency and enables a fully
Bayesian inference of networks of high dimensions (p > n). Then, I will introduce a modeling approach for
joint inference of multiple networks. This approach allows us not only to share information between sample
groups when appropriate, but also to obtain a measure of relative network similarity across groups. I will
illustrate the application of proposed methodologies to the inference of protein networks, where the protein
expressions were obtained using reverse phase protein arrays (RPPA).

[7A:2] High-dimensional Joint Bayesian Variable and Covariance Selection:
Applications in Genomics

Anindya Bhadra
Purdue University, West Lafayette, IN, USA

bhadra@purdue.edu

We describe a Bayesian technique to (a) perform a sparse joint selection of significant predictor variables and
significant inverse covariance matrix elements of the response variables in a high-dimensional linear Gaussian
sparse seemingly unrelated regression (SSUR) setting and (b) perform an association analysis between the
high-dimensional sets of predictors and responses in such a setting. To search the high-dimensional model
space, where both the number of predictors and the number of possibly correlated responses can be larger
than the sample size, we demonstrate that a marginalization-based collapsed Gibbs sampler, in combination
with spike and slab type of priors, offers a computationally feasible and efficient solution. We demonstrate
our method in an eQTL data set (SNPs as predictors and mRNA as responses) and in a glioblastoma data
set (microRNA and copy number aberration as predictors and mRNA as responses). If time permits, we will
also describe ongoing work on generalizations to non-linear, non-Gaussian models.
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[7A:3] Integrative Bayesian Analysis of Multi-platform Genomics Data

Veera Baladandayuthapani
University of Texas MD Anderson Cancer Center

Houston, TX, USA

veera@mdanderson.org

Due to rapid technological advances, various types of genomic, epigenomic, transcriptomic and proteomic
data with different sizes, formats, and structures have become available. Each of these distinct data types
provides a different, partly independent and complementary, high-resolution view of the whole genome.
Modeling and inference in such studies is challenging, not only due to high dimensionality, but also due to
presence of structured dependencies (e.g. regulatory mechanisms). Furthermore, analyzing data from multi-
platform genomics experiments combined with patients clinical outcomes helps us understand the complex
biological processes that characterize a disease, as well as how these processes relate to the development of the
disease. We propose an integrative Bayesian framework for modeling such data using a hierarchical approach
to model the fundamental biological relationships underlying the molecular features obtained by different
platforms. This allows accounting for both the influences of different platforms, and their mechanistic
information, in one unified model to predict patients clinical outcomes. Our models are based on sparse
regression-based approaches that allow simultaneous high-dimensional variable selection and gives model
enough flexibility to estimate the different intrinsic structures of biological relationships for different high-
throughput platforms. We exemplify our approaches using several real and synthetic datasets and show how
integrative methods have higher power to detect disease related markers than non-integrative methods.

[7B:1] Sample Size Calculations using Parametric Tests for MRI Count Data in
Multiple Sclerosis Clinical Trials

M. R. Rettiganti
Arkansas Children’s Hospital

Little Rock, AR, USA

mrrettiganti@uams.edu

The total number of new enhancing lesions seen during monthly magnetic resonance imaging (MRI) scans
is a primary end point in several Phase II clinical trials involving multiple sclerosis (MS) patients. Such
count data are generally overdispersed with respect to the Poisson distribution and the negative binomial
(NB) distribution is used as an alternative. Currently, sample size estimates for MS trials are largely based
on Monte Carlo simulations using nonparametric tests. In this paper, we model MRI count data from MS
clinical trials using a NB distribution and examine likelihood based parametric tests such as likelihood ratio
test, Raos score test, Wald tests as well as nonparametric alternatives to test for the treatment effect. We
compare the Type I error rates and power of these tests using simulation and propose the best tests and
corresponding sample size estimates for various clinical trial designs such as parallel group, parallel group
with baseline, and cross-over trials. Depending on the effect size and the trial design, sample sizes computed
using parametric tests and parametric simulations are 40-80

Note: Joint work with Haikady Nagaraja (The Ohio State University).

68



March 7 – 9, 2014 The University of Texas at Dallas

[7B:2] Detection of Unusual Increases in MRI Lesion Counts in Individual
Multiple Sclerosis Patients

Yinshan Zhao
University of British Columbia

Vancouver, BC, Canada

yinshan@msmri.medicine.ubc.ca

Data Safety and Monitoring Boards (DSMBs) for multiple sclerosis clinical trials consider an increase of
contrast enhancing lesions on repeated magnetic resonance imaging an indicator for potential adverse events.
To identify unexpected increases in lesion activities for individual patients, we consider as an index the
likelihood of observing lesion counts as large as those observed on the recent scans of a patient conditional
on the patient’s lesion counts on previous scans. To estimate this index, we rely on random effects models.
Given the patient-specific random effect, we assume that the repeated lesion counts from the same patient
follow a negative binomial distribution and may be correlated over time. We fit the model using data
collected from the trial under DSMB review and update the estimation when new data are to be reviewed.
We consider two estimation procedures: maximum likelihood for a fully parametrized model and a simple
semi-parametric method for a model with an unspecified distribution for the random effects. We examine
the performance of our methods using simulations and illustrate the approach using data from a clinical
trial.

Note: Joint work with A. John Petkau, David Li, Andrew Riddehough, and Anthony Traboulsee (Uni-
versity of British Columbia).

[7B:3] Models for Injury Data from the National Health Interview Survey

Jin Peng
The Ohio State University

Columbus, OH, USA

peng.181@osu.edu

Logistic regression model has been widely used in analyzing injury data from the National Health Interview
Survey (NHIS). However, it dichotomizes injury count into a binary outcome, resulting in loss of information
and biased estimates. To overcome this drawback of logistic regression, we examined the best count data
model for injury data from the 2006-2010 NHIS and compared the results from the best model with the
results from traditional logistic regression model. Six count data models (Poisson, negative binomial (NB),
zero-inflated Poisson (ZIP), zero-inflated NB (ZINB), Hurdle Poisson (HP), and Hurdle NB (HNB)) were
compared to determine the best count data model. Results showed that zero-inflated negative binomial
(ZINB) model offered the best fit to our data. ZINB model can overcome the limitations of logistic regression
model in investigating risk factors associated with injury frequency. The evaluation procedure and model
selection criteria presented in this paper provide a useful approach to modeling similar injury count data
with excess zeros.

Note: Joint work with Tianmeng Lyu, Junxin Shi, Huiyun Xiang (The Research Institute at Nationwide
Childrens Hospital) and Naikady Nagaraja (The Ohio State University).
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[7C:1] Record Values from the Generalized Inverted Exponential Distribution:
Different Methods of Estimation

Khalaf Sultan
King Saud University

Riyadh, Saudi Arabia

ksultan@ksu.edu.sa

In this paper, we introduce the upper record values from the generalized inverted exponential distribution.
Also, we discuss and compare different methods of point and interval estimation based on upper record
valued from the generalized inverted exponential distribution. For the point estimation, we compare the
maximum likelihood method with the Bayesian estimation in terms of the mean squared error and the
estimated risk. We use the importance sampling procedure to calculate the Bayesian estimates. In addition,
we construct the confident intervals of the unknown parameters using three different techniques; they are:
(i) the approximate confidence intervals based on Fisher information matrix, (ii) Bayesian credible intervals
and (iii) bootstrap confidence intervals. The performance of estimated confidence intervals is compared by
using the average width and probability coverage through Monte Carlo simulation. Finally, we illustrate the
findings of the paper through some numeral examples and applications.

[7C:2] Bayesian Estimation and Prediction Based on Combined Type-II Right
Censored Samples from Exponential Distribution

Ahmed Shafay
King Saud University

Riyadh, Saudi Arabia

a shafay2013@yahoo.com

In this paper, based on combined two Type-II censored samples from the exponential distribution, maxi-
mum likelihood and Bayesian estimators for the unknown parameter are developed. Bayesian estimates are
derived with the use of squared error, linear-exponential and general entropy loss functions. The problem of
predicting the failure times from a future sample and its mean are discussed from a Bayesian viewpoint. A
Monte Carlo simulation study is conducted to compare the maximum likelihood estimator with the Bayesian
estimators and examine the performance of the point and interval predictions, and a numerical example is
finally utilized for the purpose of illustration.

Note: Joint work with Narayanaswamy Balakrishnan (McMaster University).

[7C:3] Statistical Inference of Component Lifetimes with Location-Scale
Distributions from Censored System Failure Data with Known Signature

Jian Zhang
Southern Methodist University

Dallas, TX, USA

jzhang@smu.edu

Statistical inference of the component lifetime distribution is developed when Type-II censored system life-
time data are observed with known system structure. The component lifetime distributions are assumed to
be either log-location-scale family of distributions or location-scale family of distributions. Two estimation
methods, the maximum likelihood method and the regression-based method, are proposed for the model
parameters and the corresponding computational formulae are provided. Construction of confidence inter-
vals of the model parameters is also considered. The methodologies are illustrated with two commonly used
lifetime distributions, viz., namely the Weibull and lognormal distributions. Monte Carlo simulations are
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used to study the performances of the point and interval estimation methods proposed here. Finally, some
recommendations are made based on the obtained simulation results.

Note: Joint work with Hon Keung Tony Ng (Southern Methodist University) and Narayanaswamy Bal-
akrishnan (McMaster University).

[7D:1] Information Measures of Progressively Censored Samples

Zaher A. Abo-Eleneen
Zagazig University

Zagazig, Egypt

zaher aboeleneen@yahoo.com

Censoring schemes playing an important role in life-testing and reliability studies. Among the different
censoring schemes, the progressive censoring has received a considerable attention in the last few years. In
this paper, an efficient computational method is derived that simplifies the computation of the information
measures in progressively Type II censored. We compute the information measures in a collection of pro-
gressively Type II censored samples for some known distributions. An application of this results appear in
employing maximum entropy as an optimality criterion, exact optimal schemes for some important lifetime
distributions are determined.

[7D:2] Fisher Information in Censored Samples from the Marshall-Olkin
Bivariate Exponential Distribution

Qinying He
Southwestern University of Finance and Economics

Chengdu, China

qinying he@hotmail.com

We obtain explicit expressions for the elements of the Fisher information matrix (FIM) for a single pair of
order statistic and its concomitant, and Type II right, left, and doubly censored samples from the Marshall-
Olkin bivariate exponential distribution. We also obtain the limiting form of the FIM for the censored
samples. We evaluate the FIM for selected parameter values and sample size of 10, and determine simple,
close approximations based on the limiting form. We discuss implications of our findings to inference based
on small and large samples and for ranked-set samples from this distribution.

Note: Joint work with H. Nagaraja (The Ohio State University).

[7E:1] Diversity Estimation, Distribution Theory, and a Departure from the
Mixed Poisson Model: I

John A. Bunge
Cornell University

Ithaca, NY, USA

jab18@cornell.edu

Estimating an unknown number of classes (or alternatively individuals) in a population from a sample is
a long-standing but not fully resolved problem in the statistics literature. This problem arises in many
applications in the natural sciences, as well as in linguistics and computer science, but our particular interest
is in microbial ecology – estimating the number of taxa in a microbial community from a sample of DNA
sequences. The classical diversity estimation approach, dating to the Fisher et al paper of 1943, involves
modeling the sample counts of the various taxa as independent Poisson random variables, where the means of
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these variables are an i.i.d. sample from some mixing distribution called a stochastic abundance distribution.
This model is the foundation of almost every existing statistical method in this problem, though it tends to
fit poorly. Issues with model selection, numerical convergence and error estimation also arise.

We present the first explicit departure from the i.i.d. mixed Poisson model, and a method for its imple-
mentation. Taking advantage of the rich literature on discrete distributions determined by forms of ratios of
adjacent probabilities, we find that models based on ratios of polynomials fit microbial frequency datasets
better than existing models, allow sensible estimates of the number of unobserved species, along with stan-
dard errors, and most importantly, yield believable and well-fitting models. Furthermore, model selection
techniques favor non-mixed Poisson distributions, providing evidence that the mixed Poisson model may not
be appropriate to the analysis of high-diversity datasets. Discussion will examine arguments for ratio-based
methods and their foundations in probability theory and stochastic processes, and the numerous questions
and modeling decisions that arise when performing heteroscedastic and autocorrelated nonlinear regres-
sion, which is arguably the most convenient framework for estimation here. Despite these challenges, we
demonstrate with examples the strength of the approach and discuss promising avenues for future research.

Note: Joint work with Amy Willis (Cornell University).

[7E:2] Diversity Estimation, Distribution Theory, and a Departure from the
Mixed Poisson Model: II

Amy Willis
Cornell University

Ithaca, NY, USA

adw96@cornell.edu

Estimating an unknown number of classes (or alternatively individuals) in a population from a sample is
a long-standing but not fully resolved problem in the statistics literature. This problem arises in many
applications in the natural sciences, as well as in linguistics and computer science, but our particular interest
is in microbial ecology – estimating the number of taxa in a microbial community from a sample of DNA
sequences. The classical diversity estimation approach, dating to the Fisher et al paper of 1943, involves
modeling the sample counts of the various taxa as independent Poisson random variables, where the means of
these variables are an i.i.d. sample from some mixing distribution called a stochastic abundance distribution.
This model is the foundation of almost every existing statistical method in this problem, though it tends to
fit poorly. Issues with model selection, numerical convergence and error estimation also arise.

We present the first explicit departure from the i.i.d. mixed Poisson model, and a method for its imple-
mentation. Taking advantage of the rich literature on discrete distributions determined by forms of ratios of
adjacent probabilities, we find that models based on ratios of polynomials fit microbial frequency datasets
better than existing models, allow sensible estimates of the number of unobserved species, along with stan-
dard errors, and most importantly, yield believable and well-fitting models. Furthermore, model selection
techniques favor non-mixed Poisson distributions, providing evidence that the mixed Poisson model may not
be appropriate to the analysis of high-diversity datasets. Discussion will examine arguments for ratio-based
methods and their foundations in probability theory and stochastic processes, and the numerous questions
and modeling decisions that arise when performing heteroscedastic and autocorrelated nonlinear regres-
sion, which is arguably the most convenient framework for estimation here. Despite these challenges, we
demonstrate with examples the strength of the approach and discuss promising avenues for future research.

Note: Joint work with John Bunge (Cornell University).
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[7E:3] Flexible Modelling of Zero-Truncated Capture-Recapture Counts by
Means of Ratio Regression

Dankmar Böhning
University of Southampton

Southampton, U.K.

d.a.bohning@soton.ac.uk

Capture–Recapture methods are frequently used to estimate the size of an elusive population of interest.
Each member of the population carries a count of identifications by some identifying mechanism – the number
of times it has been identified during the observational period. Only positive counts are observed and infer-
ence needs to be based on this observed, truncated, count distribution. For valid prediction of the number
of unobserved units, it is crucial to use an appropriate count data model. This is accomplished by consid-
ering ratios of neighbouring count probabilities which can be estimated by ratios of corresponding observed
frequencies, independent of whether they arise from zero-truncated or untruncated count distributions. The
guiding principle here is that it is often easier to find an appropriate regression model than working directly
with modelling the distributional form of the count distribution. We show how these ratios can be modeled
by a regression approach, with a suitable link function. It is shown that this process leads not only to a
valid count distribution, but also to a wide class of models. This is illustrated by analyzing various examples
using fractional polynomials though other classes would be possible as well. Some simulation studies show
the potential of this approach. Some other questions such as identifiability can be efficiently approached
within the ratio regression framework.

[8A:1] A Hierarchical Bayesian Model for Inference of Copy Number Variants
and Their Association to Gene Expression

Michele Guindani
University of Texas MD Anderson Cancer Center

Houston, TX, USA

mguindani@mdanderson.org

number of statistical models have been successfully developed for the analysis of high-throughput data from
a single source, but few methods are available for integrating data from different sources. Here we focus
on integrating gene expression levels with comparative genomic hybridization (CGH) array measurements
collected on the same subjects. We specify a measurement error model that relates the gene expression levels
to latent copy number states which, in turn, are related to the observed surrogate CGH measurements via a
hidden Markov model. We employ selection priors that exploit the dependencies across adjacent copy number
states and investigate MCMC stochastic search techniques for posterior inference. Our approach results in a
unified modeling framework for simultaneously inferring copy number variants (CNV) and identifying their
significant associations with mRNA transcripts abundance. We show performance on simulated data and
illustrate an application to data from a genomic study on human cancer cell lines.

Note: Joint work with Alberto Cassese and Marina Vannucci (Rice University).
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[8A:2] Bayesian Multiscale Analysis for fMRI Datasets

Marco Ferreira
University of Missouri

Columbia, MO, USA

ferreiram@missouri.edu

We develop methodology for Bayesian hierarchical multi-subject multiscale analysis of functional Magnetic
Resonance Imaging (fMRI) data. We begin by modeling the brain images temporally with a standard
general linear model. After that, we transform the resulting estimated standardized regression coefficient
maps through a discrete wavelet transformation to obtain a sparse representation in the wavelet space.
Subsequently, we assign to the wavelet coefficients a prior that is a mixture of a point mass at zero and a
Gaussian white noise. In this mixture prior for the wavelet coefficients, the mixture probabilities are related
to the pattern of brain activity across different resolutions. To incorporate this information, we assume that
the mixture probabilities for wavelet coefficients at same location and level are common across subjects.
Furthermore, we assign for the mixture probabilities a prior that depends on few hyperparameters. We
develop empirical Bayes methodology to estimate the hyperparameters and, as these hyperparameters are
shared by all subjects, we obtain precise estimated values. Then we carry out inference in the wavelet space
and obtain smoothed images of the regression coefficients by applying the inverse wavelet transform to the
posterior means of the wavelet coefficients. An application to computer simulated synthetic data has shown
that, when compared to single-subject analysis, our multi-subject methodology performs better in terms of
mean squared error. Finally, we illustrate the utility and flexibility of our multi-subject methodology with
an application to an event-related fMRI dataset generated by Postle (2005) through a multi-subject fMRI
study of working memory related brain activation.

Note: Joint work with Nilotpal Sanyal (Alambazar Math).

[8A:3] Nonparametric Variable Selection, Clustering and Prediction for
High-Dimensional Regression

Subharup Guha
University of Missouri

Columbia, MO, USA

guhasu@missouri.edu

The development of parsimonious models for reliable inference and prediction of responses in high-dimensional
regression settings is often challenging due to relatively small sample sizes and the presence of complex in-
teraction patterns between a large number of covariates. We propose an efficient, nonparametric framework
for simultaneous variable selection, clustering and prediction in high-throughput regression settings with
continuous or discrete outcomes, called VariScan.

The VariScan model utilizes the sparsity induced by Poisson-Dirichlet processes (PDPs) to group the
covariates into lower-dimensional latent clusters consisting of covariates with similar patterns among the
samples. The data are permitted to direct the choice of a suitable cluster allocation scheme, choosing between
PDPs and their special case, a Dirichlet process. Theoretical results differentiate the allocations patterns of
PDPs and Dirichlet processes in terms of the number and relative sizes of their clusters. Subsequently, the
latent clusters are used to build a nonlinear prediction model for the responses using an adaptive mixture of
linear and nonlinear elements, thus achieving a balance between model parsimony and flexibility.

Note: Joint work with Veerabhadran Baladandayuthapani (The University of Texas MD Anderson Can-
cer Center).
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[8B:1] SAGE Screening for the Early Identification of Mild Cognitive
Impairment and Alzheimers Disease

Doug Scharre
The Ohio State University

Columbus, OH, U.S.

Ascharre.1@osu.edu

SAGE (Self Administered Gerocognitive Examination) is a valid and reliable cognitive assessment tool used
to identify Mild Cognitive Impairment (MCI) and early dementia. Its self-administered feature makes it
practical to rapidly screen large numbers of individuals. Currently, individuals with cognitive impairment
are identified too late. Practical, inexpensive, and validated screening tools are best used early in the
clinical course to identify the need for supervision, increase treatment compliance, and improve quality of
life. SAGE incorporates cognitive tasks that are sensitive to identifying early deficits. It is a brief self-
administered instrument with four equivalent interchangeable versions to reduce learning effects that takes
10-15 minutes to complete measuring domains of orientation, language, calculations, memory, abstraction,
executive skills, and visuospatial abilities. In our validity study, 254 participants took the SAGE screen and
63 subjects completed the extensive evaluation (21 normal, 21 MCI, and 21 dementia subjects). Spearman
rank correlation between SAGE and neuropsychological battery was 0.84 (0.76 for MMSE). SAGE Receiver
Operating Characteristics based on clinical diagnosis showed 95% specificity (90% for MMSE) and 79%
sensitivity (71% for MMSE) in detecting those with cognitive impairment from normal subjects. Inter-
rater reliability intra-class correlation (ICC) coefficient was 0.96. Test-retest Spearman rank correlation was
0.86. In our community cognitive screening study, from 45 community events, 1047 individuals over age
50 were screened with SAGE. Cognitive impairment was identified in 28%. Lower education and older age
were associated with lower scores. Principal component and correlation analysis indicate that SAGE is an
internally consistent test that is very well balanced with language, cognition, visuospatial, executive, and
memory domains. Community cognitive screening using SAGE was found to be feasible and efficient in
diverse settings with both small and large groups. In our prospective longitudinal study, SAGE has been
found to be sensitive to cognitive changes over time in MCI and dementia patients.

[8B:2] Statistical Considerations in Vaccine Development

Yuxiao Tang
PATH

Seattle, WA, USA

ytang2008@yahoo.com

Application of immunogenicity trials can expedite pathways to evaluate and license vaccines. There have
been examples that vaccines have been licensed without conducting efficacy trials. In this presentation, an
overview of statistical considerations for immunogenicity trials in vaccine development is given, including
correlates of protection, bioassay, noninferiority, study endpoints, equivalence margin, and sample size and
power. The phases of vaccine development and related statistical considerations are summarized. In addition,
a brief discussion on cluster randomized trials is given.
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[8B:3] Random Forest Importance Scores: Significance Testing and Conditional
Importance

Lira Pi
University of North Carolina

Chapel Hill, NC, USA

lpi@email.unc.edu

Random forests are a data mining method that can be used to evaluate the association between a response
variable and a large number of predictors. In particular, random forests can be used to calculate variable
importance scores, which is measure how much the predictive accuracy of the model is decreased when
a given variable is measured with error. Although importance scores are a useful tool, they have certain
shortcomings. There is no simple method to test the null hypothesis that an importance score is greater
than 0, and predictors that are not associated with the outcome variable can have a high importance score
if they are strongly correlated with another predictor. We derive an approximation for the distribution of
importance scores under the null hypothesis of no association between a predictor variable and the outcome.
This null distribution can be used to test the null hypothesis of no association between the predictor and the
outcome. We also show how one may calculate this distribution after conditioning on the other predictor
variables. The method is applied to several simulated data sets and used to identify the most important
predictors of TMD in the OPPERA study.

Note: Joint work with Eric Bair (University of North Carolina-Chapel Hill).

[8C:1] Survival Prediction and Variable Selection with Simultaneous Shrinkage
and Grouping Priors for Gene Expression Microarray Data

Sounak Chakraborty
University of Missouri

Columbia, MO, USA

chakrabortys@missouri.edu

In this article, we propose Bayesian penalized regression models for high-dimensional survival data. In the
analysis of gene expression data, it is naturally assumed that genes are grouped according to some underlying
process. Our proposed framework is motivated by the need of grouped shrinkage estimation to take such
consideration into account. Special shrinkage priors correspond to the elastic net, group lasso, and fused lasso
penalties are used to incorporate the grouping effect of the gene expression microarray covariates. We adopted
Bayesian Cox proportional hazards model where the cumulative baseline hazard function is modeled through
a discrete gamma process prior. In the proposed Bayesian approach, the amount of grouped shrinkage are
adaptively controlled by estimating tuning parameters via Markov chain Monte Carlo (MCMC) sampling
method. The proposed methodologies are very useful when we want to incorporate the cluster structure
of gene expression data into the models. We assess the prediction performance of our Bayesian penalized
regression methods using simulations and three different real life high dimensional survival data sets.
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[8C:2] A Semi-parameteric Model for Time-Dependent Predictive Accuracy
Curves of Biomarkers

Weining Shen
University of Texas MD Anderson Cancer Center

Houston, TX, USA

swn1989@gmail.com

A major goal in biomedical studies is to develop a score-evaluation model for candidate biomarkers based on
their outcomes throughout the entire study period. Time-dependent receiver operating characteristic (ROC)
curves have been widely studied in this context. Most existing methods require a middle step by modeling
the event time as a function of markers based on certain parametric assumptions (e.g., proportional hazard).
In this paper, we develop a general semi-parametric regression model that directly estimates the time-
dependent area under the curve (AUC) and hence avoid the need of specifying such restrictive assumptions.
We establish the asymptotic properties of the proposed estimator and obtain the confidence bands. We
illustrate our method for several simulation and real data examples using fractional spline approximation
tools.

Note: Joint work with Jing Ning and Ying Yuan (UT MD Anderson Cancer Center).

[8C:3] Likelihood Approaches for Proportional Likelihood Ratio Model with
Right-Censored Data

Hong Zhu
University of Texas Southwestern Medical Center

hong.zhu@utsouthwestern.edu

Regression methods for time to event data subject to right censoring have been extensively studied under
semiparametric transformation models such as the Cox regression model and the proportional odds model.
However, their practical application could be limited due to possible violation of model assumption or lack
of ready interpretation for the regression coefficients in some cases.

As an alternative, in this work, the proportional likelihood ratio model introduced by Luo and Tsai (2012)
is extended to flexibly model the relationship between survival outcome and covariates. This model has a
natural connection with many important semiparametric models such as generalized linear model and density
ratio model, and is closely related to biased sampling problems. Compared with the semiparametric trans-
formation model, the proportional likelihood ratio model is appealing and practical in many ways because
of its model flexibility and quite direct clinical interpretation. We present two likelihood approaches for the
estimation and inference on the target regression parameters under independent and dependent censoring as-
sumptions. Based on a conditional likelihood approach using uncensored failure times, a numerically simple
estimation procedure is developed by maximizing a pairwise pseudo-likelihood (Liang and Qin, 2000). We
also develop a full likelihood approach and the most efficient maximum likelihood estimator is obtained by
a profile likelihood. Simulation studies are conducted to assess the finite-sample properties of the proposed
estimators and compare the efficiency of the two likelihood approaches. An application to survival data for
bone marrow transplantation patients of acute leukemia is provided to illustrate the proposed method and
other approaches for dealing with nonproportionality. The relative merits of these methods are discussed in
concluding remarks.
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[8D:1] Distribution-Free Two-Sample Procedures for Judgment Post-Stratified
Samples

Omer Ozturk
The Ohio State University

Columbus, OH, USA

omer@stat.osu.edu

In this talk, we use a judgment post-stratified (JPS) sample to develop distribution-free statistical inference
for a two-sample problem. The paper constructs a rank-sum test. This test leads to distribution-free
confidence intervals and point estimates for the location shift between two distributions. The advantages of
the new tests (confidence intervals and the point estimates) are that they require essentially no assumptions
on ranking mechanism, they maintain their levels, and they provide adjustment for empty strata in the JPS
samples. We investigate the performance of the proposed inferential procedures. For finite sample sizes, it
is shown that the new procedures have efficiencies between the efficiencies of the same procedures based on
a simple and ranked set sample data. For large sample sizes, the new procedures have the same efficiency as
the efficiency of Bohn-Wolfe and Fligner-MacEachern procedures.

[8D:2] Efficiency Bounds for a Generalization of Ranked-Set Sampling

Jesse C. Frey
Villanova University

Villanova, PA, USA

jesse.frey@villanova.edu

Partially rank-ordered set sampling (PROSS) is a generalization of ranked-set sampling (RSS) in which the
ranker is not required to give a full ranking in each set. In this paper, we compare the efficiency of the sample
mean as an estimator of the population mean under PROSS, RSS, and simple random sampling (SRS). We
find that for fixed set size and total sample size, the efficiency of PROSS falls between that of SRS and that
of RSS. We also develop a method for finding a sharp upper bound on the efficiency of PROSS relative to
SRS for a particular design.

Note: Joint work with Timothy Freeman (Villanova University).

[8D:3] t-approximation to Pivotal Statistic from Ranked Set Samples

Johan Lim
Seoul National University

Seoul, South Korea

johanlim@snu.ac.kr

The pivotal statistic based on mean estimator is popularly used in many inferential procedures for ranked
set sampling (RSS). Asymptotic normality is used as its distribution. However, the sample size of RSS is
small, and the distribution of the pivotal statistic is often far from the normal distribution. In this paper,
we propose to approximate its distribution with t-distribution, whose degree of freedom is estimated from
the data. We consider three estimators of the degree of freedom. Two estimators are based on the Welch
type approximation (Welch, 1947), which is a function of variances of rank strata; one estimator uses sample
variances of rank strata and the other uses the variances under normality. The third estimator we consider
is the constant that is the sample size minus the number of rank strata. We numerically compare three
t-approximations (estimators of degrees of freedoms) and the asymptotic normal distribution in two views,
(i) the coverage probability of interval estimator of population mean and (ii) the approximation error to the
true distribution. The numerical study shows that the t-approximations are better than standard normal
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distribution for the RSS with both perfect and imperfect rankings. Finally, We apply the t-approximation
to tree height data in Platt et al. (1988) and Chen et al. (2003).

Note: Joint work with Xinlei Wang (Southern Methodist Unversity) and Soohyun Ahn (Seoul National
University).

[9A] User-Adaptable Unsupervised Learning through Sequential Projection in
Flow Cytometry

Mark Burch
The Ohio State University

Columbus, OH, USA

burch.126@osu.edu

In recent years mass flow cytometry has become an increasingly important tool in many clinical settings,
for example, in the diagnosis of hematological malignancies. However, manual analysis of flow cytometric
experiments is inherently subjective, the data is often skewed, and the various platforms and fluorochrome
combinations can affect the distribution of the data. As a result, various automated flow cytometry gating
procedures have been proposed in both supervised and unsupervised contexts [1,2]. In working towards the
goal of a flexible automated unsupervised learning algorithm we propose a new model-based unsupervised
learning procedure that fits sequential bivariate mixture models using the E-M Algorithm [3]. This is
intended to minimize the difficulties imposed by maximizing a complicated likelihood in higher dimensions
and yield a clinically meaningful hierarchical clustering structure. Further, a recursive binary partitioning
approach to mixture modeling is used as a modification to the usual E-M algorithm in order to restrict
the fitted mixture model to only those that are most Biologically plausible. We include several flexibility
parameters that allow the user to optimize the procedure depending on the specific analysis that is desired.
This includes the selection of a likelihood-based strictness criterion designed as a soft-thresholding control
of the number of mixture components and to prevent overfitting. In this way we aim to combine the gains
obtained by automated data analysis in this context with the situation-specific knowledge of the scientist
performing the experiment. Lastly, we describe new representations of high-dimensional flow cytometric
data to facilitate comparison of immunophenotypes by clinicians. We demonstrate the performance of this
algorithm on various clinical datasets to assess its performance.

Note: Joint work with Michal Seweryn and Grzegorz Rempala (The Ohio State University).

[9B] The Gini Autocovariance Function Applied to Heavy Tailed Linear Time
Series

Marcel Carcea
University of Texas at Dallas

Richardson, TX, USA

mdc090020@utdallas.edu

Many time series settings in economics, finance, and actuarial science involve heavy tailed distributions and
data. The fitting of autoregressive models (AR) plays a central role. With heavy tailed innovations or
contaminants, the usual second-order assumptions fail to hold. However, a Gini autocovariance function is
well-defined under just first-order moment assumptions. Estimators for AR(p) models based on a robustified
sample Gini autocovariance function are linear, easily interpreted, and have closed form expressions. This
talk presents results on their performance via simulation studies allowing a wide range of typical innovation
and outlier scenarios. Comparisons are made with the Least Squares and Robust Least Squares approaches.
It is seen that the Gini approach competes very well with standard methods and provides a new reliable tool
in time series modeling in heavy tailed settings.
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Note: Joint work with Robert Serfling (University of Texas at Dallas).

[9C] Forecasting Financial Volatility: An Exogenous Log-GARCH Model

Ming Chen
University of Texas at Dallas

Richardson, TX, USA

mxc104720@utdallas.edu

In this article, we develop a new model for financial volatility estimation and forecasting by including
exogenous variables in a semi-parametric log-GARCH model. With additional information, we expect to
gain an increased prediction power. We propose a quasi maximum likelihood procedure via spline smoothing
technique. Consistent estimators and asymptotic normality are obtained under mild regularity conditions.
Simulation experiments provide strong evidence that corroborates the asymptotic theories. Additionally, an
application to S&P 500 index data demonstrates advantages of our model comparing with GARCH(1,1) and
log-GARCH(1,1) models.

Note: Joint work with Qiongxia Song (University of Texas at Dallas).

[9D] Hazard Rate Estimation with Left-truncated and Right-censored Data

Jufen Chu
University of Texas at Dallas

Richardson, TX, USA

jxc109920@utdallas.edu

Left truncation and right censoring arise frequently in practice for life data. This work is concerned with the
estimation of the hazard rate function for such data. A new non-parametric estimator based on orthogonal
series method is developed. The proposed adaptive estimator is compared with an oracle kernel estimator
via a numerical study. Furthermore, the proposed estimator is used to analyze several real data-sets.

Note: Joint work with Sam Efromovich (University of Texas at Dallas).

[9E] The Determination of Sub Thalamic Nucleus Depth and Electrode
Placement during Deep Brain Stimulation

Jonathan Joseph
Louisiana State University Health Science Center

New Orleans, LA, USA

jonfjoseph@gmail.com

Deep Brain Stimulation (DBS) is used as an effective treatment for cases with Parkinsons disease (PD).
During the DBS surgery, neurosurgeons listen to audio signals as the DBS electrode moves to different depths
of the brain, hearing a distinctive neuronal signal change as the DBS electrode target in the subthalamic
nucleus (STN) is reached. During five DBS procedures, electrophysiological activity was recorded in digital
format; the recordings used a spatial arrangement of five electrodes over progressively deeper depths in the
brain with the lowest depth being the STN target area. The main focus of this study is to use signal processing
methods to automate the discrimination of neuronal signals to locate the STN. Fast Fourier Transforms and
discrete Wavelet Transforms of each signal were computed and the frequencies that accounted for the largest
amount of the total signal variability were determined from smoothed coefficient distributions for the signals.
The signals were then classified as STN or non-STN using a discriminant function. In discriminant function
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classification using the Fourier coefficients of STN and non-STN, 13 of the 20 (5 electrodes in 4 patients)
correctly identified 90% (STN vs. non-STN) or greater, another 2 were 80% correct assignment and the
remaining 5 were less than 80%. Five of 20 were 100% sensitive (indicating they correctly identified all STN
observations), another 2 were 80% sensitive and the remaining 5 were less than 80% sensitive. The results
indicate the possibility of STN depth detection and accurate DBS electrode placement using automated
methods for the treatment of PD. Future work will include electrode coherence determination to enhance
the discrimination ability of the classification process.

Note: Joint work with H. W. Thompson (Louisiana State University Health Science Center).

[9F] Modelling the Impact of Climate Change on Weather-related Risks for
Home Insurances

Marwah Soliman
University of Texas at Dallas

Richardson, TX, USA

mms140130@utdallas.edu

The adverse effects of climate change bring increasingly more alterations on all aspects of human life and
welfare, and one of the sectors that is particularly affected by changing climate is insurance companies.
Indeed, the year of 2013 brought a recording amount of claims and losses due to weather related damages.
In this project we analyze home insurance data from three Canadian provinces, with an overall goal to
develop future projection of weather-related risks and to reduce the financial repercussions of volatility
related to extreme climatic events. In this presentation we discuss our preliminary results on the analysis
of nonlinear relationships between severity and number of losses due to water and weather related events,
and atmospheric variables, using nonparametric methods of Alternative Conditional Expectation (ACE) and
Classification and Regression Trees (CART).

Note: Joint work with Yulia Gel (University of Texas at Dallas), Vyacheslav Lyubchich (University of
Waterloo) and Sylvia Esterby (University of British Columbia).

[9G] Masking and Swamping Robustness of Mahalanobis Distance Outlier
Identifiers for Multivariate Data

Shanshan Wang
University of Texas at Dallas

Richardson, TX, USA

sxw096320@utdallas.edu

Two key measures for studying robustness of outlier detection procedures are breakdown points associated
with masking and swamping, respectively. Here these robustness measures are formulated in the setting of
multivariate data and evaluated for the special case of Mahalanobis distance outlyingness, which has many
variants depending on choice of location measure and scatter estimator. Several examples are compared,
including the classical location and scatter estimators and the robust, but computationally intensive, Mini-
mum Covariance Determinant (MCD) estimators. We find that with the classical estimators the swamping
breakdown point is excellent but the masking breakdown point is unacceptable, whereas with the MCD
estimators a suitable trade-off between the masking and swamping breakdown points is achieved, although
with a heavier computational burden.

Note: Joint work with Robert Serfling (University of Texas at Dallas).
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[9H] Robust Computationally Fast Affine Equivariant Scatter Estimators

Yunfei Wang
University of Texas at Dallas

Richardson, TX, USA

yxw109320@utdallas.edu

The Minimum Covariance Determinant (MCD) approach is one of the leading methods for constructing
multivariate location and scatter estimators that are affine equivariant and highly robust. Although direct
computation of the MCD estimator is usually prohibitive, it can efficiently be computed approximately by
the Fast-MCD algorithm. However, as shown in our experiments, when the dimension of the data is critically
high, even Fast-MCD becomes computationally prohibitive. In this talk, we introduce a new scatter estimator
that is not only affine equivariant and robust, but also computationally more efficient. This estimator is
based on the transformation-retransformation spatial outlyingness function and uses trimming. Like MCD,
direct computation of this estimator becomes burdensome for higher dimension, so a fast version is developed.
In a simulation study, the fast algorithm for the new scatter estimator is seen to be computationally efficient
and much faster than Fast-MCD for high-dimensional data (for example, greater than 500).

Note: Joint work with Robert Serfling (University of Texas at Dallas).

[9I] Exploratory Nonparametric Functional Data Analysis using the Spatial
Depth Approach

Uditha Wijesuriya
University of Texas at Dallas

Richardson, TX, USA

uaw090020@utdallas.edu

The spatial depth approach toward multivariate quantiles has been very successful for its tractability, com-
putational ease, and convenient asymptotics. Here its extension to the setting of functional data is treated.
For a data set of real-valued curves, methods are described for useful display of the sample median curve,
50% and other central regions of sample curves, and sample outlier curves. Computations may be carried out
in the Hilbert space of curves or in a corresponding Euclidean space obtained by discretization. Population
quantile curves for any selected rank can be estimated by straightforward sample versions. Very importantly,
the spatial approach yields asymptotic normality of the sample quantile curves, and this is applied to develop
confidence bands for population quantile curves. The techniques are illustrated with several data sets, and
comparisons are made with some competing methods, with emphasis on performance in outlier detection.

Note: Joint work with Robert Serfling (University of Texas at Dallas).

[9J] Detecting Rare Haplotype-Environment Interaction in Presence of
Gene-Environment Dependence

Yuan Zhang
University of Texas at Dallas

Richardson, TX, USA

yxz112020@utdallas.edu

Rare variants and gene-environment interactions (GXE) have been suggested in the literature as potential
causes for “missing heritability” in complex diseases. Thus, detecting GXE where G is a rare haplotype
variant (rHTV) is an important research problem. Recently, Biswas et al. (2013; Genetic Epidemiology)
proposed a method based on Logistic Bayesian Lasso (LBL) for detecting GXE (LBL-GXE) using case-
control sample. However, a key assumption of the method is independence of gene (G) and environmental
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factor (E) for controls. Here we propose a novel approach to deal with the scenarios when this assumption
may not hold. In particular, in the framework of LBL, we model the haplotype frequencies as functions of
environment using a multinomial logistic regression model. Simulation studies show that our new approach
has reasonably good power for detecting interactions with rHTV while keeping the type I error rates well-
controlled whereas LBL-GXE leads to inflated type I error rates in presence of G-E dependence. However,
when G-E independence holds, LBL-GXE has higher power. So, to optimize the power without sacrificing
type I error in both G-E dependence and independence scenarios, we also explore a two-stage approach. In
the first stage, we conduct a chi-square or Fishers exact test to test for G-E independence. In the second
stage, LBL-GXE or our proposed new approach is used depending on the result of the test in the first stage.
Simulations indicate that the performance of this two-stage approach is close to LBL-GXE in case of G-E
independence while it retains the advantage of our novel method in the case of G-E dependence.

Note: Joint work with Swati Biswas (University of Texas at Dallas) and Shili Lin (The Ohio State Uni-
versity).

[9K] Multiple Testing in Truncated Sequential Experiments

Tian Zhao
University of Texas at Dallas

Richardson, TX, USA

txz102020@utdallas.edu

Statistical procedures are developed for the simultaneous testing of multiple hypotheses in group sequential
experiments. Proposed tests control both the Type I and Type II familywise error rates. The problem is
different from the standard SPRT because of the restriction on the maximum allowed number of sampled
groups, which is a typical situation in sequential clinical trials. Under this constraint, a truncated group
sequential SPRT is developed with the optimal choice of stopping boundaries, a decision boundary at the
truncation point, and a group size.

Based on the new test, a multiple hypothesis testing scheme is derived that utilizes the recently developed
step-up and step-down methods for multiple comparisons in sequential experiments. This procedure is shown
to yield a lower expected sampling cost comparing with the standard Bonferroni procedure, reducing the
overall expected cost of the experiment.

Note: Joint work with Michael Baron (University of Texas at Dallas).

[10A:1] Family-based Approach for Identification of Rare Variants in
Association Studies

Asuman Turkmen
The Ohio State University

Columbus, OH, USA

zhaop07@gmail.com

With the ability to sequence genomic regions deeply, researchers have been looking beyond common sequence
differences and interrogating rare variants that might solve the missing heritability mystery in complex
diseases. The low frequency of rare variants in a population requires the development of dedicated detection
and analytical methods. Population-based sample design is the current major study design for rare variant
association studies. However, family-based designs could greatly enhance discovery of rare variants with
large and carefully selected pedigrees enriching for multiple copies of such nearly family specific variants.
Furthermore, family-based designs can better control both genetic and environmental background; they
are known to be robust to heterogeneity and population stratification. Despite all these advantages, rare

83



Ordered Data Analysis, Models and Health Research Methods: An International Conference in Honor of
H.N. Nagaraja for His 60th Birthday

variant tests for analyzing family-data are very limited. In this study, we extend two popular family-based
association approaches originally proposed for common variants, PDT and FBAT, to test for association
with rare variants. The proposed methodology allows different variants to have different directions (risk or
protective) and specification of minor allele frequency threshold is not needed. We evaluated the proposed
method based on simulation studies and application to the Genetic Analysis Workshop 17 data. Given the
scarcity of statistical methods for analyzing family data for detecting rare variant association, we believe
that such approach emerges as an important tool in the hunt for rare variant association.

Note: Joint work with Shili Lin (The Ohio State University).

[10A:2] Mixed-Model Genetic Association Mapping in Populations with
Admixed Ancestry

Timothy Thornton
University of Washington

Seattle, WA, USA

tathornt@uw.edu

While genetic association studies for complex trait mapping have primarily focused on populations of Eu-
ropean descent, more recent studies involve populations with admixed ancestry, such as African Americans
and Hispanics. Genetic association studies in ancestrally admixed populations offer exciting opportunities
for identifying variants that underlie phenotypic diversity. At the same time, the heterogeneous genetic
background and dependencies among sample individuals from admixed populations, including ancestry dif-
ferences and relatedness, pose special challenges for trait mapping. In these circumstances, it is necessary
to devise statistical methods for association mapping that account for the diverse genomes of the sample
individuals and are robust in the presence of a variety of complex sample structure settings. We propose
a mixed-model, retrospective score test for genetic association with a quantitative trait in the presence of
ancestry admixture and relatedness. We demonstrate that the method can provide a substantial improve-
ment over existing mixed-model methods in terms of both power and type 1 error in admixed samples with
related individuals. We further demonstrate the utility of the method with an application to a sample of
3,500 Hispanics from the Women’s Health Initiative study for the identification of genetic variants that are
associated with blood count traits.

[10A:3] A Lasso Penalized regression Approach for Genome-wide Association
Analyses using related individuals

Charalampos Papachristou
University of Sciences

Philadelphia, PA, USA

c.papach@usciences.edu

Genome-wide association studies (GWASs) have become a standard tool as the first step in genetic studies
aiming at identifying genetic variants (SNPS) contributing the expression of complex phenotypes. The
wide success of GWASs has fueled the interest in using genomic data to predict complex trait phenotypes.
However, such a task has been thus far met with limited success. Loci implicated in the regulation of
such traits have only been able to account for a very small proportion of the phenotypic variation. In
some cases, it has been shown that a large proportion of the missing heritability can be explained by
simultaneously modeling thousands of SNPs. The limited success of prediction of phenotypic values can
be partially explained by the fact that most of the current methods are designed for use with unrelated
individuals. As such, they fail to take into account (cryptic) relatedness between individuals in the study.
Accounting for relatedness among study subjects can help explain part of the missing heritability, thereby
increasing the accuracy of the prediction of the phenotypes. In addition, it can also help partially mitigate
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false signals. We are proposing a lasso penalized regression method that can be used to analyze samples
consisting of (potentially) related individuals. Developed in the context of linear mixed models, our method
models the relatedness of individuals in the sample through a random effect whose covariance structure is
proportional to a known matrix with elements the kinship coefficients between the individuals. Through a
series of rigorous simulations, the properties of our approach were studied and its performance was compared
to the lasso method implemented in the GLMNET software packaged designed for unrelated individuals.
Our findings demonstrate that, by incorporating the relatedness of the study participants, our method
was able predict the phenotypic values of a quantitative trait with much higher accuracy than GLMNET.
Furthermore, unlike the latter, our method predicts equally accurately the phenotypes of the individuals in
both the training and the validation sample.

Note: Joint work with Carol Ober and Mark Abney (University of Chicago).

[10B:1] A Bayesian Dose-finding Design for Combination of molecularly
Targeted Agents Assuming Partial Stochastic Ordering

Yisheng Li
University of Texas MD Anderson Cancer Center

Houston, TX, USA

ysli@mdanderson.org

Development of molecularly targeted agent (MTA) combination therapy is still at its early stage. In combi-
nation of MTAs, toxicity and efficacy do not necessarily increase with an increasing dose of each agent when
fixing the dose of the other. Limited existing designs for dose-finding trials for combination of MTAs all use
parametric dose-efficacy and dose-toxicity models. Motivated by a phase I/II clinical trial of a combination of
two MTAs in patients with pancreatic, endometrial or colorectal cancer, we propose a Bayesian dose-finding
design to identify the optimal biological dose combinations (OBDCs) without parametric model assumptions.
The OBDCs are defined as the lowest dose combinations (in a defined sense) that are safe and have the highest
efficacy meeting a pre-specified target. The proposed approach is based only on partial stochastic ordering
assumption for the effects of the combination of MTAs, and uses isotonic regression to estimate partially
stochastically ordered posterior distributions of the efficacy and toxicity probabilities. We demonstrate that
our proposed method appropriately accounts for the partial ordering constraints including potential plateaus
on the dose-response surfaces, and is computationally simple. We develop a dose-combination-finding algo-
rithm to identify the OBDCs. We compare the proposed design with an alternative design based on Bayesian
isotonic regression transformation through simulations, and demonstrate desirable operating characteristics
of the design.

Note: Joint work with Beibei Guo (Louisiana State University).

[10B:2] Using Short-Term Response Information to Facilitate Adaptive
Randomization for Survival Clinical Trials

Jing Ning
University of Texas MD Anderson Cancer Center

Houston, TX, USA

jning@mdanderson.org

Increased survival is a common goal of cancer clinical trials. Owing to the long periods of observation and
follow-up to assess patient survival outcome, it is difficult to use outcome-adaptive randomization in these
trials. In practice, often information about a short-term response is quickly available during or shortly after
treatment, and this short-term response is a good predictor for long-term survival. We propose a new design
for survival trials when such short-term response information is available. We use the short-term information
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to speed up the adaptation of the randomization procedure. We establish a connection between the short-
term response and the long-term survival through a Bayesian model, first by using prior clinical information,
and then by dynamically updating the model according to information accumulated in the ongoing trial.
Interim monitoring and final decision making are based upon inference on the primary outcome of survival.
The new design uses fewer patients, and can more effectively assign patients to the better treatment arms.

Note: Joint work with Xuelin Huang, Yisheng Li, and Donald Berry (University of Texas MD Anderson
Cancer Center).

[10B:3] Bayesian Data Augmentation Dose Finding with Continual
Reassessment Method and Delayed Toxicity

Ying Yuan
University of Texas MD Anderson Cancer Center

Houston, TX, USA

yyuan@mdanderson.org

A major practical impediment when implementing adaptive dose-finding designs is that the toxicity outcome
used by the decision rules may not be observed shortly after the initiation of the treatment. To address this
issue, we propose the data augmentation continual reassessment method (DA-CRM) for dose finding. By
naturally treating the unobserved toxicities as missing data, we show that such missing data are nonignorable
in the sense that the missingness depends on the unobserved outcomes. The Bayesian data augmentation
approach is used to sample both the missing data and model parameters from their posterior full conditional
distributions. We evaluate the performance of the DA-CRM through extensive simulation studies and also
compare it with other existing methods. The results show that the proposed design satisfactorily resolves
the issues related to late-onset toxicities and possesses desirable operating characteristics: treating patients
more safely and also selecting the maximum tolerated dose with a higher probability. The new DA-CRM is
illustrated with two phase I cancer clinical trials.

Note: Joint work with Suyu Liu and Guosheng Yin (University of Texas MD Anderson Cancer Center).

[10C:1]Estimation of Population Variance Under Multi-Ranker Model in
Ranked Set Sampling Design

Neslihan Demirel
Dokuz Eylul University

Izmir, Turkey

neslihan.ortabas@deu.edu.tr

In this study, we develop an estimator for a population variance based on a multi-ranker ranked set sampling
design. In a multi-ranker design, the units are ranked by more than one rankers allowing ties whenever the
confidence level of the rankers is low. The ranking information of all rankers is then combined in a meaningful
way to create a single measure. This measure is used to construct the sampling design and a new estimator
for the population variance. We introduce the construction of the weight measures in a multi-ranker model
in an RSS design and develop a new estimator for the population variance. This study investigates the bias
and relative efficiency of the proposed variance estimator. It is shown that the new estimator performs as
good as or better than its competitors in the literature.

Note: Joint work with Omer Ozturk (The Ohio State University).
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[10C:2] Fisher Information in Progressive Type II Censored Order Statistics
and Their Concomitants about Dependence Parameters

Tugba Yildiz
Dokuz Eylul University

Izmir, Turkey

tugba.ozkal@deu.edu.tr

In this paper, we study on the properties of Fisher information about the dependence parameters for some
bivariate copula models of progressive type II censored order statistics and their concomitants. The explicit
expressions of Fisher information for these models are given. The relative efficiency of the estimator of the
dependence parameter based on progressive type II censored order statistics and their concomitants and
i.i.d.case are compared. Some numerical results for the corresponding relative efficiency for the estimators
with different censoring schemes are provided for some bivariate copula models.

Note: Joint work with Burcu Hudaverdi Ucer (Dokuz Eylul University).

[10C:3] Mean Residual Lifetime at System Level for Bivariate FGM
Distribution

Burcu Hudaverdi Ucer
Dokuz Eylul University

Izmir, Turkey

burcu.hudaverdi@deu.edu.tr

A general assumption in the reliability theory is that the failure of one component does not influence the
remaining ones. However, this assumption is not satisfied in many situations in which a component failure
can effect the remaining components. In this paper, we study the mean residual lifetime of two-component
parallel systems in the case of possibly dependent components. Some results are provided and the behaviour
of the mean residual life function is examined at the system level for bivariate Farlie-Gumbel-Morgenstern
(FGM) distribution. Applications of these results to evaluate the relationship between the mean residual life
and that of the dependence of components are also given.

Note: Joint work with Selma Gurler (Dokuz Eylul University).

[10D:1] Statistical Inference for Epidemic Models

Grzegorz Rempala
The Ohio State University

Columbus, OH, USA

grempala@cph.osu.edu

Recent global pandemics of H1N1 and SARS have brought the issues of inference for epidemic parameters
to the forefront of statistical sciences in the 21 century. The talk will present both some classical and more
recent results on the rates inference for the partially observed Markovian epidemic SIR models. In particular
it will be shown how the martingale methods may be used to obtain the asymptotic distributions of the
parameter estimates like e.g., the estimate of basic reproduction number R0. The results will be illustrated
with the analysis of the 2009 H1N1 epidemic outbreak on the campus of Washington State University.

87



Ordered Data Analysis, Models and Health Research Methods: An International Conference in Honor of
H.N. Nagaraja for His 60th Birthday

[10D:2] Hierarchical Dynamic Models for Multivariate Times Series of Counts,
with Applications

Nalini Ravishanker
University of Connecticut

Storrs, CT, USA

nalini.ravishanker@uconn.edu

In several application areas, we see the need for accurate statistical modeling of multivariate time series of
counts as a function of relevant covariates. In ecology, count responses on species abundance are observed over
several time periods at several locations, and the covariates that influence the abundance may be location-
specific and/or time-varying. In transportation engineering, crash count responses on highway segments in
CT that are categorized by injury severity levels are modeled over time as functions of various roadway
characteristics. This talk describes a Bayesian framework for estimation and prediction by assuming a
suitable multivariate Poisson sampling distribution for the count response vectors and by fitting a hierarchical
dynamic model. Our modeling incorporates the temporal dependence as well as dependence between the
components of the response vector.

[10D:3] On Parametric Approach for Extremes Modeling in Complex Time
Series

Milan Stehlik
Johannes Kepler University

Linz, Austria

mlnstehlik@gmail.com

Within this talk we will concentrate on several methodological issues of parametric models for Extreme values
in complex time series. By complex time series we understand possibly dependent time series, where also
chaotical part can be present. We will focus on simple parametric estimation of tail Parameter. Hill (1975)
derived a procedure of Pareto tail estimation by the MLE. Later on, many authors tried to robustify the
Hill estimator, but they still rely on maximum likelihood. However, the influence function of Hill estimator
is slowly increasing, but unbounded. Hill procedure is thus no robust and many authors tried to make the
original Hill robust (see Beran and Schell (2012) or Vandewalle et al. (2007)). In Fabian (2001) a new
method of score moment estimators has been proposed. It appeared that these score moment estimators
are robust for a heavy tailed distributions (see Stehlik et al. 2010). For the case of Pareto distribution,
the t-Hill estimator (see Fabian and Stehlik 2009) procedure based on the score moment estimator has been
investigated in Stehlik et al. 2012 for optimal testing for normality against Pareto tail. We will illustrate
that t-Hill estimator is a ”naturally” robust, distribution sensitive heavy tail estimator and prove its weak
consistency together with its good small sample properties and some further structural properties (see Beran
et al 2013).

[10E:1] Statistical Consulting at Medical Centers: Opportunities and
Challenges

Karan P. Singh
University of Alabama

Birmingham, AL, USA

kpsingh@uab.edu

A biostatistician can be a consultant or collaborator in medical research. A biostatistician can involve in the
research from the beginning of a project by helping the study design, sample size, randomization, blinding,
data collection and more. After the data collection, a biostatistician can assist with data analysis by using the
effective methods. What types of research problems do statisticians deal with in a medical center consulting
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setting? Should statisticians be consultants, collaborators or both? In this presentation we discuss both
questions. We present two situations with detailed examples where statisticians became collaborators from
being consultants.

Note: Joint work with Sejong Bae (University of Alabama at Birmingham).

[10E:2] The Statistical Consulting Laboratory at the University of Texas at El
Paso

Peter Moschopoulos
University of Texas at El Paso

El Paso, TX, USA

pmoschopoulos@utep.edu

The Statistical Consulting Laboratory (SCL) http://math.utep.edu/statlab/ was established as a core fa-
cility of the Border Biomedical Research Center (BBRC) http://science.utep.edu/bbrc/ and it was funded
by a grant from the National Institutes of Health. The mission of BBRC is to facilitate and expand the
pathobiology research at The University of Texas at El Paso (UTEP) by strengthening the research infras-
tructure of the institution. The BBRC, through collaborative efforts with nearby institutions, has become
the focal point of pathobiology research that addresses the biomedical and health issues of the bicultural
population of the El Paso/Ciudad Juarez region of the Texas-Mexico border.The Center has assigned pri-
ority to research in the areas of infectious diseases, toxicology, and neuroscience and metabolic disorders
and it supports multi-user research facilities in biochemistry/molecular cell biology, preparatory cell culture,
analytical cytology and bioinformatics.

Today, besides providing statistical research support to BBRC Faculty, the SCL is a university recharge
center for the statistical support of research in biological sciences, health sciences, education, medical sciences
and other fields. The SCL provides a concentrated statistical support to university institutional grants and
research centers, faculty, students and researchers in the El Paso region. In this talk, I will elaborate on
opportunities and challenges in statistical consulting at the university and the El Paso region, and present
some recent research in which the Laboratory is involved.

[10E:3] Ethical Issues in Statistical Consulting

Alan Elliott
Southern Methodist University

Dallas, TX, USA

acelliott@smu.edu

As young statisticians embark on a career of collaborating with other scientists, it is imperative that they
understand their role in making and communicating ethical decisions. This presentation provides an overview
of material taught in a graduate-level Statistical Consulting course that integrates the American Statistical
Associations Ethical Guidelines for Statistical Practice with issues facing statistical practitioners in todays
world of diverse cultural and moral beliefs. Specifically, it presents a model for understanding ethical decision
making that is compatible with both western and eastern models of philosophy. Recent cases in scientific
misconduct are presented to illustrate the issues facing todays statistician.
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