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NSF Annual Progress Report for 2007-2008 
 
As outlined in the terms of grant DMS-0635449, the following is the Annual 
Progress Report for the Statistical and Applied Mathematical Sciences Institute 
(SAMSI), for the period August 15, 2007 – July 31, 2008. Past activities that 
concluded during this period and future activities of SAMSI are also discussed. 
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A. Outline of Activities and Initiatives 
 

1. 2007-2008 Programs and Activities 
• Summer Program on Geometry and Statistics of Shape Spaces (July 7-13, 2007) 

o Tutorials (7/8/07-7/9/07) 
o Opening Workshop (7/10/07-7/12/07) 

• Risk Analysis, Extreme Events and Decision Theory (Fall 2007, Spring 2008) 
o Opening Workshop and Tutorials (9/16/07-9/19/07) 
o Workshop on Risk: Perception, Policy and Practice (10/3/07-10/04/07) 
o Workshop on Extremes: Events, Models and Mathematical Theory (1/22-

24/08) 
o Transition Workshop (5/21/08) 

• Random Media (Fall 2007, Spring 2008)  
o Opening Workshop and Tutorials (9/23/07-9/26/07) 
o Interface Problems Workshop (11/15/07-11/16/07) 
o Waves and Imaging Workshop (1/31/08-2/1/08) 
o Transition Workshop (5/1/08-5/2/08) 

• Environmental Sensor Networks (Spring 2008) 
o Opening Workshop (1/13/08-1/16/08) 
o Transition workshop (10/20/08-10/21/08) 

• Summer Program on Meta-analysis: Synthesis and Appraisal of Multiple 
Sources of Empirical Evidence (June 2-13, 2008) 
o Tutorials (6/2/08-6/4/08) 
o Opening Workshop (6/5/08-6/6/08) 
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Education and Outreach 
• 2-Day Workshop for Undergraduates (11/9/07-11/10/07)  
• Infinite Possibilities Workshop (11/2/07-11/3/07) 
• 2-Day Workshop for Undergraduates (2/29/08-3/1/08)) 
• Interdisciplinary Workshop for Undergraduates (5/19/08-5/23/08) 
• The Industrial Mathematical and Statistical Modeling Workshop for Graduate 

Students (7/21/08-7/29/08) 
• Graduate Courses at SAMSI 

o Decision Theory and Risk Analysis, Fall 2007  
o Numerical Methods for Free Boundary and Moving Interfaces, Fall 2007 
o Sensor Networks for Environmental Monitoring, Fall 2008 
o Extremes and Cases Studies in Risk Analysis, Spring 2008 

 
Planning and Brainstorming Meetings 

• Cyber-enabled Discovery and Innovation Workshop (11/1/07) 
 

 
2. 2008-2009 Programs and Activities Schedule 

• Algebraic Methods in Systems Biology and Statistics (Fall 2008, Spring 2009) 
o Opening Workshop and Tutorials (9/14/08-9/17/08) 
o Mid-Program Workshops: TBD 
o Transition Workshop (mid-June, 2009) 

• Sequential Monte Carlo Methods (Fall 2008, Spring 2009, Summer, 2009 )  
o Opening Workshop and Tutorials (9/7/08-9/10/08) 
o Mid-Program Workshop: TBD 
o Workshop on Multi-Sensor Multi-Target Tracking and Data Fusion (4/09) 
o Transition Workshop (10/5/09-10/6/09) 

• Summer Program in 2009: TBD 
 
Education and Outreach 

• 2-Day Workshop for Undergraduates (10/31/08-11/1/08)  
• Blackwell-Tapia Conference (11/14/08-11/15/08) 
• 2-Day Workshop for Undergraduates (2/27/09-2/28/09) 
• Interdisciplinary Workshop for Undergraduates (5/18/09-5/22/09) 
• The Industrial Mathematical and Statistical Modeling Workshop for Graduate 

Students (7/21/09-7/29/09) 
• Graduate Courses at SAMSI 

o Sequential Monte Carlo Methods, Fall 2008 
o Algebraic Methods in Systems Biology and Statistics, Fall 2007  

 
3. Tentative Programs for 2009-2010 

• Stochastic Dynamics 
• Space-time Analysis for Environmental Mapping, Epidemiology and Climate 

Change 
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4. Developments and Initiatives 
 

• The plan for expansion of space, through an addition to the NISS building, was 
completed and construction is under way. 

• An NAC Scientific Advisory Board is being created to provide input into the 
initiation and development of interdisciplinary SAMSI programs.  

• The new Kenan K-12 Mentor program was initiated. 
• Michael Minion joined the SAMSI Directorate, replacing Chris Jones 
• A new administrative structure was implemented 

o An Assistant Director position was created to manage activities; Denise 
Auger was appointed to the position. 

o Rita Fortune was appointed as the financial Administrative Assistant. 
o Sue McDonald was appointed as the Administrative Assistant for program 

development. 
o A part-time Communications Specialist is being added. 

• Additional research collaborations with other institutes were initiated to enhance 
the overall impact of mathematics and statistics: 
o Activities with the National Center for Atmospheric Research have 

continued, including two joint postdoctoral appointments. 
o SAMSI in planning a variety of activities with the Canadian National 

Program on Complex Data Structures, involving their proposed new 
institute (the National Institute for Complex Data Structures). 

o Agreement was reached with the Virtual Center for collaboration of 
visitors between the US and China to potentially provide airfares for 
Chinese visitors to SAMSI. 
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C. Directorate’s Summary of Challenges and Responses 
 
 
As we proceed through the first year of the 5-year renewal grant, SAMSI has continued 
to be successful in achieving its’ goals. The scientific programs have been of high caliber, 
and have led to significant new and ongoing research collaborations between, statistics, 
applied mathematics, and disciplinary sciences. There has been significant human 
resource development, through the postdoctoral and graduate programs and through 
involvement of senior researchers in new interdisciplinary areas. Many students across 
the country have been shown the SAMSI vision through educational outreach programs 
and courses. We feel that these successes are amply demonstrated throughout the report; 
some highlights are given in section D of the Executive Summary. This section discusses 
the challenges that arose this year and the Directorate’s response to these challenges.  
 
Building Addition: Our biggest challenge at SAMSI over the past two years has been a 
lack of space. Offices (meant for one person) sometimes were occupied by three. 
Furthermore, there was simply no room for local scientists to reside at SAMSI, which 
meant that their participation was mostly limited to the formal working group meetings, 
as opposed to the informal interactions and mentoring that can happen when resident. 
 
Meeting space has also been a severe problem. Our largest current meeting room holds 
only 35 people, which precluded holding many workshops on site. There was also a 
shortage of meeting space for the Research Working Groups; these groups now have 
many external members, who connect to the working group meetings over our web-based 
system. We currently have only one room that is properly equipped for these web-based 
meetings, making scheduling of all the working group meetings a logistics nightmare. 
 
With the renewal of SAMSI, we were able to proceed with the plan to address this major 
problem by fast-tracking the planning and preparation for the long-awaited addition to the 
NISS/SAMSI building. NISS, which is undertaking the building addition, and especially 
NISS Director Alan Karr – who was the key figure in this planning and implementation – 
are owed a great debt of gratitude by SAMSI. Groundbreaking took place on November 
2, 2007, and construction began in February of 2008. The addition will be complete in 
early Fall 2008, hopefully in time for the influx of people for the 2008-2009 programs. 
 
The 11,782 square foot addition will effectively double SAMSI’s office space, allowing 
more visitors and stronger engagement by program participants from the Research 
Triangle universities. The addition will also contain space to be shared by SAMSI and 
NISS, including a break room and accompanying rooftop terrace and a 50-seat lecture 
room. The lecture room will change dramatically the scale and nature of SAMSI events 
held on-site. Not only does it double the number of in-person participants, but also it will 
provide state-of-the art electronic capabilities that enable even more remote participation 
in SAMSI workshops and working group meetings. 
 
An ongoing photographic log of the construction process is available on the NISS web 
site, at http://www.niss.org/photogallery/construction2008/construction08-home.html. 
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Figure 1: The "official" groundbreakers. Left to right: SAMSI Governing Board Chair Daniel 
Solomon, incoming NISS Board Chair James Landwehr, NISS Building Committee chair Jon 
Kettenring, NISS and SAMSI Associate Director Nell Sedransk, SAMSI Director James Berger 
and NISS Director Alan Karr. 

 

 
Figure 2: Elevations for the addition to the NISS/SAMSI building. 
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National Leadership and Involvement: SAMSI programs continue to have primarily 
national leadership. Of course, these programs still have significant participation of local 
scientists; indeed, one of the major strengths of SAMSI is its’ ability to draw to its 
programs stellar local talent in applied mathematics, statistics, and disciplinary sciences.  
 
The Education and Outreach program was broadened in terms of national scope, in 
several ways. First, the Education and Outreach Committee was reconfigured to 
strengthen the national base. We have also invited an increasing number of nonlocal 
faculty to serve as mentors at the week-long undergraduate and graduate workshops. This 
provides additional mentoring for participants and provides a conduit for disseminating 
both the workshop concepts and scientific content back to the respective home 
institutions. 
 
Program Development: With the move to complete national leadership of programs 
several years ago, we encountered the issue that program leaders were unaware of many 
of the details of SAMSI operation, and hence would have difficulty with detailed 
planning. We thus instituted other mechanisms to provide more hands-on guidance, 
including having directorate and NAC liaisons on each program committee and 
instituting regular meetings or conference calls between the program leaders, directorate, 
and support staff; this is now being done for all programs. 
 
While successful, the burden this placed on the directorate liaisons to each program has 
been considerable, and we are considering mechanisms to relieve some of this burden. 
One mechanism that we will try is to enhance the role of the Local Scientific Coordinator 
of a program, who currently is primarily involved, during the year of program operation, 
with coordinating the presence and activities of local scientists; for this, the LSC is 
provided (by the partner universities) with a course release. Our plan is to also heavily 
involve the LSC in the year before the program (with the universities providing a course 
release for that year also) in assisting the directorate liaison with communication with the 
program leaders. The LSC will, in effect, become an adjunct member of the directorate, 
charged with helping the interface between the directorate and the program leaders. 
 
Program Evaluation: Improving the SAMSI evaluation system is a never-ending 
challenge. A great deal of information is gathered, including an annual survey of past 
SAMSI postdocs and program participants. The information from this and the real-time 
evaluation schemes is presented in Section B and Appendices C and E. 
 
We are still in the process of obtaining a new database system, to automate maintenance 
of contact information and tracking of career development of SAMSI Postdocs, new 
researchers and students. We had acquired the database system used by the IMA, and 
hired a consultant (the actual designer of the IMA database – he subsequently moved to 
North Carolina) to modify the system to accommodate differences between SAMSI and 
IMA. Unfortunately the consultant had to abandon the project for personal reasons, and 
we are now exploring other options. With a much stronger administrative staff now in 
place at SAMSI, however, we are in a good position to pursue alternatives. 
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Human Resources: We continue to focus on monitoring the postdoctoral program. 
While the applicant pool was excellent this year, with 103 candidates, it was down from 
last year’s record 140 candidates. Part of this decrease was undoubtedly due to the fact 
that SAMSI went from three programs (this year) to two (larger) programs next year, as 
part of the renewal restructuring, so there would naturally be less applicants.  
 
Obtaining second year support for postdoctoral candidates remains a challenge. This year 
we partly tried to address the issue by looking ahead, hiring two postdocs “in advance” 
for 2009-10 programs because we could obtain non-SAMSI support for them in 2008-09. 
 
Achieving diversity is a never-ending challenge. In addition to the many aspects of 
diversity involved in our regular Education and Outreach activities, SAMSI co-sponsored 
the November 2007 Infinite Possibilities Workshop for minority women in mathematics 
and statistics, and is preparing for the Blackwell-Tapia conference for minority 
mathematical scientists, to be held in November 2008. 
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D. Synopsis of Developments in Research, Human Resource 
Development, and Education 

 
In later parts of the report, the extensive developments in research and education that 
have occurred this past year in the SAMSI research programs are discussed in detail. To 
give a flavor of these developments, we highlight some of the findings here, focusing on 
those for which primary activity ended during this past year. 
 
1. Research 

 
a) DEVELOPMENT, ASSESSMENT AND UTILIZATION OF COMPLEX COMPUTER MODELS   
 
The highlights of the work resulting from this 2006-07 research program are described 
below. Note that a number of the research working groups have continued to function this 
year; details of these ongoing collaborations can be found in the final program report in 
Appendix A.  
 
The final program report provides the following data concerning the program activities 
and results of the program: a special volume of Technometrics, to appear in 2009; 70 total 
papers (30 published, 15 submitted, and 25 in progress); 14 research workshops or 
meetings; 15 submitted follow-up research projects; 21 new research collaborations; 2 
SAMSI graduate courses; 3 education and outreach workshops or summer schools; 62 
presentations at ensuing non-SAMSI meetings; 7 postdoctoral fellows or associates 
involved; 16 graduate students involved; and 11 research working groups with 133 
distinct members, including individuals from 9 national labs or similar organizations. Of 
course, numbers are only a part of the story; the following are some of the research 
highlights of the program. 
  
The working group on Granular Materials – Engineering Applications considered the 
challenge of quantifying risk from extreme natural geophysical disasters, such as 
pyroclastic volcanic avalanches. This working group developed a unique methodology 
for assessing such risks, through a combination of mathematical computer modeling, 
probability modeling, statistical analysis, and volcanology. Because of the rarity of the 
extreme disasters, a key component of the analysis was use of TITAN2D, a state-of-the-
art computer model that allows simulation of pyroclastic flows at a given location. To 
initialize the computer model, it was necessary to use the available data on volume and 
direction of flows to construct a probability model of the likely flows in the future. 

Straightforward simulation of the ensuing risk, utilizing the probability model and 
TITAN2D, would be doomed to failure because of the enormous time needed to make 
sufficient runs of the computer model to capture the extreme events. The SAMSI 
researchers overcame this basic obstacle to use of computer models in risk assessment by 
an ingenious use of a type of approximation to the computer model called an emulator, 
which could approximate the maximum height of flow at a key location. The emulator 
could then be used to estimate the critical region defining dangerous flows, and additional 
computer model runs could be done in this region to refine the emulator. Through this 
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sequential adaptive design process, it was possible to fully characterize the critical flow 
region and ultimately assess the probability of catastrophic damage at the site. 

Activity of this working group continued after the program, and M.J. Bayarri 
(Valencia, Statistics), James Berger (Duke, Statistics), Eliza Calder (Buffalo, Geology), 
E. Bruce Pitman (Buffalo, Math), Elaine Spiller (SAMSI, Math), and Robert Wolpert 
(Duke, Statistics) were awarded an NSF Focused Research Group grant to continue the 
research for three years. 
 
The Methodology research has also resulted in significant developments in the creation of 
emulators of computer models that are expensive to run. Emulators are approximations to 
the computer model required for a host of activities, including studying the sensitivity to 
inputs, assisting in optimization, calibrating unknown parameters of the computer model, 
and validation of the computer model. One exciting research direction has been the 
creation of efficient emulators for large observational spaces by using sparse 
representations for spectral space covariance and/or state-space Gaussian processes. 
Another was the discovery of surprising connections between time-dependent parameters 
and stationary stochastic processes of Langevin type, both Gaussian (Ornstein-
Uhlenbeck) and non-Gaussian processes. 

A major effort of the working group was to develop ways to incorporate 
derivative information (often available from computer models having functional output) 
in the construction of the emulator. Due to the scarcity of model runs in complex (and 
slow) computer models, efficient utilization of these derivative data has become a very 
hot area of research. The working group developed a new approach which employs this 
additional information for alternative bias specification, calibration and prediction. The 
extension utilizes the fact that suitable Gaussian processes have derivates that are 
themselves a Gaussian process with known joint distribution (with the process).  It is also 
expected that this formulation will increase the extrapolating capabilities of the 
emulators. This is a crucial development, since often the most important goal of 
simulators is to predict outside the range of the available data. 
 
The working group on Calibration of Computational Models of Cerebral Blood Flows is 
one of the first projects to offer a numerical model of blood circulation in the Circle of 
Willis which includes calibration and validation with in vivo data (as opposed to the 
synthetic data used in some previous studies). The proposed numerical model is 
extremely simple (essentially one-dimensional) and flexible (hence well-suited for a 
patient specific approach). The project has shown that some effects, such as 
viscoelasticity, may in fact not be of prime importance when dealing with blood flow 
circulation in the Circle of Willis (in part due to the size of the vessels there). Elasticity 
seems to be adequate. An in-depth study of the effects of strokes using the developed 
model is under way.  

 
The working group on Climate and Weather has developed a framework for multivariate 
emulation, described in Rougier (2008, tentatively accepted for the Journal of 
Computational and Graphical Statistics). This was employed in Rougier et.al. (2008, 
being revised for Technometrics) to statistically model the functional output of the 
NCAR TIE-GCM atmospheric model. Multivariate emulation is a major step forward for 
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the efficient treatment of complex models in computer experiments, and will have wide 
applicability throughout the physical and environmental sciences.  
 
The working group on Inference and Uncertainty Analysis of Hydrological Models has 
made major progress in two areas. First, the major problem of modeling bias of model 
output is the difficulty of predicting bias when the model is used to predict system 
behavior for new external driving forces or for predicting future behavior. During this 
program, a recently developed technique for the estimation of time-dependent parameters 
was combined with the concept of describing bias in model output to a framework for 
supporting the identification of causes of bias. The concept was applied to a simple 
hydrological model. Such a model-internal bias description can support the identification 
of causes of bias and the development of an improved model structure that may provide a 
better predictive capability. 

Statistical emulators can contribute significantly to making Bayesian computation 
techniques applicable to computationally demanding simulation programs. Major deficits 
of conventional Gaussian Process emulators were their numerical difficulties for densely 
spaced input dimensions (what frequently happens for the time dimension of dynamic 
models) and their ignorance of known mechanisms represented by the simulation model. 
Many fruitful discussions during the program led to the development of a dynamic 
emulator that addresses both of these problems. It is based on a simplified, linear state 
space model that represents a simplification of the description of the mechanisms in a 
system and Gaussian Processes for the innovation terms of this state space model to 
correct for the bias of linearization (and, possibly, dimension reduction). This emulator is 
currently being applied to the hydrological model. 

 
The working group on Terrestrial Models is attacking the problem of predicting long 
term biodiversity, through use of extensive modeling. Activities have focused on 
parameterization and analysis of a large forest simulator. Preliminary results indicate that 
the model predictions are quite different from current beliefs in the field. This is a 
collaboration of statisticians and environmental scientists.  We view this collaboration as 
still in the formative stages. The group has developed an emulator for stochastic 
simulators, the specific application being the large forest simulator. The group is also 
building a model to predict the spatial and temporal evolution of soil moisture under 
varying climatic conditions. Soil moisture is an important factor in tree growth and 
fecundity, and these predictions are part of the group's larger goal of studying the effect 
of climate change on forest dynamics.  
 
 
b) RISK ANALYSIS, EXTREME EVENTS AND DECISION THEORY 
 
Much of the work of this program will be finalized in the coming months, but research by 
the working groups has already produced preliminary results of considerable interest. 
 
The past half decade has seen great interest and also great scientific progress on risk 
analysis; both natural and man-caused events have focused on both the science and the 
modeling of these events and on the analysis of their associated risks. 
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The working group on Adversarial Risk has extended game-theoretic principles and 
methods to develop foundational theory for adversarial risk analysis. Previously this 
theory, while conceptually attractive, had been considered irrelevant for practical 
purposes. Examination of several formulations of adversarial risk problems, with 
opportunities for opposition, cooperation and negotiation, has led to a unified framework 
for analysis. The key contribution is a way to build a rational probabilistic model for 
actions of the adversary that can then feed into a decision analytic model. From this 
framework, negotiation and arbitration schemes can be formalized that also have been 
extended to non-convex utility sets and to multiple agents (adversaries). 
 
Computational aspects of risk analysis brought together researchers from the Adversarial 
Risk and the Service Sector Risk working groups. Taking cybersecurity as an example, a 
series of papers addresses the formalization of risk approaches and then proceeds to use a 
Bayesian approach to consider the specific problems of modeling and forecasting 
hardware/software system reliability. Standard approaches to risk analysis, based on 
parameter estimation and then computations from risk models, underestimate uncertainty 
– a grave weakness for risk analysis and management. So, a new alternative was 
developed to compute posterior distributions for the parameters, then compute a posterior 
predictive risk efficiently using reduced order models. This work will constitute the basis 
for the chapters on Bayesian Risk Analysis and on Bayesian Reliability in a book project, 
Bayesian Analysis of Stochastic Processes, Fabrizio Ruggieri (working group participant) 
and Mike Wiper, editors. 
 
Theoretical results from the Multivariate Extremes-Methodology and Bayesian Methods 
for Extremes working groups develop distributional (and semi-parametric) theory for 
multivariate extremal data and for mixed data which is extremal only in certain 
dimensions of the parameter space. Quantile-based elicitation methods were derived for 
semiparametric functional estimation in this mixed case. These models (mixture models) 
were applied to extreme values in river flow, both univariate and multivariate cases. 
 
Both the Environmental Risk Analysis and the Multivariate Extremes – Applications 
working groups focused on specific applications and the implementation of methodology, 
both old and concurrently developed by other working groups. The Environmental Risk 
working group concentrated on data on ozone levels from 95 cities. (12 of these were 
studied by the Environmental Protection Agency in order to consider lowering the US 
ozone standard for air pollution.)  Development and testing of the consequences of three 
possible new ozone standards required a predictive model for ozone levels (and 
exceedences). This research assessed the sensitivity of the predictive inferences to the 
choice of computational approach, to the various model assumptions and to the model 
uncertainty. The Multivariate Extremes – Applications working group concentrated on 
implementation of the Ledford-Tawn methodology and evaluation of empirical results 
using this approach. Thus Atlantic hurricanes and sea surface temperatures were modeled 
successfully as a bivariate time series with a non-trivial correlation structure.  
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c) RANDOM MEDIA 
 
Much of the work of this program will be finalized in the coming months, but preliminary 
research results of considerable interest are as follows. 
 
In the working group on Waves and Imaging, a range of new collaborations have been 
established, including Yvonne Ou with Jean-Pierre Fouque and Josselin Garnier; Gabriel 
Peyre with Laurent Demanet; and  Sava Dediu with Laurent Demanet. One of the first 
outcomes from these collaborations is a novel method for efficiently solving wave 
equations in the context of inverse problems in seismology. The backdrop for this effort 
was the group meeting's extensive discussion on nonlinear sampling strategies in 
imaging, including compressed sensing, during the Fall of 2007. What became apparent 
is that the ideas of sparsity and undersampling suggest an entirely different strategy for 
simulating linear wave phenomena on a large computational scale, using nonlinear 
synthesis from a few eigenfunctions of the Helmholtz operator, chosen at random. The 
main mathematical question concerned the number of such eigenfunctions needed for a 
given accuracy guarantee, and was solved during the random media program. Under mild 
assumptions, the answer is a remarkable O(log(N)) where N is the desired resolution. 
More collaborators will join this effort as the potential impact of this discovery in 
reflection seismology is now clear: the compressive viewpoint yields embarrassingly 
parallel algorithms that promise to help rethink the main computational bottlenecks of 
adjoint-state methods on large CPU clusters.  
 
The working group on Heterogeneity in Biological Materials developed a variety of 
focused projects that continue to the present. The projects were driven by applications to 
lung biology and biofilms, where mucus and related viscoelastic materials play vital 
functions. The most exciting outcome is the broad project on adapting the ideas of the 
immersed boundary method as a means to impose microstructure throughout a complex 
fluid. This investigation is not yet complete, but significant progress has been made. 

Additional collaborative projects that arose from the working group and are being 
actively pursued include one on stochastic methods for diffusive transport, including 
inverse characterization from experimental data and mean passage time for anomalous 
diffusion, and a second on new numerical methods for heterogeneous biological media 
that merge the immersed boundary method and fluid solvers. These collaborations 
involve participants that are local and remote (the latter being Lisa Fauci, Robert Dillon, 
Isaac Klapper, and Mircea Grigoriu). 
 
 
d) ENVIRONMENTAL SENSOR NETWORKS  
 
Much of the work of this program will be finalized in the coming months, but preliminary 
findings of considerable interest are as follows. 
 
The Sensor Network Datasets working group identified early on the importance of real-
world sensor datasets useful for illuminating research problems and evaluation of new 
approaches. These datasets tend to be strongly “non-*”, since the sampled processes are 
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non-Gaussian and nonstationary, with nonlinear coupling between state variables. We 
have identified, processed, and have begun analysis of one dataset with an important 
property: it is not from a wireless network, and can as such enable experiments in which 
the effects of sensor network faults, errors, and algorithms can be evaluated. The 
operative word is effects, both on the data collection, but more importantly on the ability 
to infer system structure and predict state.  The second important aspect, which forms a 
natural collaborative link with the Sensor Design working group, is the development of 
accurate and precise power and energy models based on network and node activity. 
 
In its early meetings, the Sensor Design working group focused on studying specific 
ecological applications of wireless sensor networks, in order to better understand the 
needs of ecological research. The group is now working on development of abstract 
models of networks in embedding environments that capture the essential properties of 
both and characterize their interactions. These models include a random field with 
process and observation noise as well as spatial covariates as found in environmental 
sensor network applications. Based on these models, the group will synthesize spatial 
designs that balance spatial correlation of sampled fields with constraints driven by 
experiment designs (including experimental treatments) and wireless connectivity. One 
important early outcome of this work is the importance of heterogeneous sensor networks 
that distribute sampling and communication capabilities according to needs of the 
experiment. 
 
 
e) DYNAMIC TREATMENT REGIMES AND MULTISTAGE DECISION MAKING  
 
This two-week summer program brought together researchers from diverse disciplines, 
including statistics, applied mathematics, computer science, and engineering, to foster 
collaborations that can improve multi-stage decision making across a variety of fields, from 
health-related fields (e.g. HIV, mental health, cancer) to autonomous helicopter flight, 
robotics, and artificial intelligence. The major outgrowth of the program was the formation 
of teams of researchers to continue to pursue the following specific problems after the 
official end of the program: 

• To develop a “mapping” relating the fields of reinforcement learning in computer 
science, control theory in engineering, and inferential techniques such as g-
estimation in statistics, highlighting differences and similarities.    

• To provide confidence measures for data-derived dynamic treatment regimes. This 
group involves computer scientists, business school members and statisticians. 

• To consider both the combination of adaptive clinical trial design with the 
investigation of dynamic treatment regimes. This group involves both statisticians 
and biostatisticians. 

• To further investigate causal issues in constructing dynamic treatment regimes from 
data.  This group involves individuals from informatics and engineering.  

• To investigate discussions on a multidisciplinary project to develop dynamic 
treatment regimes for cystic fibrosis. This group involves statisticians, applied 
mathematicians and biostatisticians. 
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2. Human Resource Development  
 
SAMSI’s impact on human resources is fully discussed in sections I.B and I.C, with 
impact on diversity highlighted in section I.H. The individual program reports also 
contain significant insight into human resource development. Here we give a summary of 
SAMSI’s impact on human resource development and highlight specific examples. 
 
SAMSI’s postdoctoral fellows and associates again in 2007-8 have embraced the 
interdisciplinary tenor of SAMSI programs and have engaged with visible enthusiasm in 
the activities for graduate and undergraduate students.  Most of those completing their 
SAMSI fellowships are explicitly committed to continuation of interdisciplinary 
collaborative research and/or interdisciplinary research with SAMSI collaborators; the 
other two taking up positions as assistant professors expect to find opportunities for 
collaboration when they arrive at their new posts.   
 
As has happened in previous years, many new collaborations were established at SAMSI 
this year; the highlights above, as well as the program reports, discuss many of these 
collaborations. 
 
The impact of new technology for remote participation in SAMSI working groups has yet 
again increased; after the success during the experimental year of 2006-7 using both 
videoconference and WebEx technologies, now every working group is actively using 
remote access to working group meetings to include participants located outside the 
Triangle area, many located outside the US.  In some cases (e.g., Service Sector working 
group in the Risk program), the preponderance and even the leaders are remote. 
 
An unplanned secondary success of incorporation of remote participants is the extension 
of the lifetime of the working group. Thus, during the “after-hours” of the current 
programs’ working groups, Jack Silverstein used the SAMSI facilities to continue regular 
meetings of the (2006-7) Random Matrices program working group throughout the fall 
semester. There are also working groups from the Astrostatistics program (in 2006) and 
the Computer Models program (2006-7) that still have bi-weekly meetings using the 
technology, even though none are present at SAMSI! 
 
Each year, new experiences lead to new ways for SAMSI programs to energize program 
participants. One such interesting development occurred in the summer program on 
Dynamic Treatment Regimes and Multistage Decision Making – an “Under 40 
Committee” met, in addition to the working groups, to formulate activities and discussion 
points of interest to junior researchers.  This group spearheaded the following activities: 

• On Wednesday, a lunch group was convened during which several topics were 
discussed: (i) A list of journals relevant for different types of research articles on 
dynamic treatment regimes was developed; (ii) funding agencies that would support 
research on dynamic treatment regimes were identified, and strategies for writing 
grant applications in this area for these agencies were discussed; and (iii) academic 
departments, research centers, and other settings at which work on or interests in 
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development of dynamic treatment regimes exists were identified as potential job 
opportunities for junior participants. 

• On Thursday, a “brainstorming” session was convened in the afternoon, with the 
goal of creating a list of specific research questions to be solved.  Following this, the 
“Under 40 Committee” members gave mini-presentations (5-10) minutes to the 
entire group of participants, with requests for feedback. 

Based on the success of this idea we will be exploring ways to implement versions of the 
idea in future SAMSI programs. 
 
Comments about this program also provided specific insight into the kinds of values that 
participants find in SAMSI programs. Like comments on other SAMSI programs, the 
benefits include substantive information about a research area, appreciation of the 
motivation and potential impact on another discipline, and understanding of the 
interdisciplinary collaborative process and the formation of new collaborations.   
 
“This workshop has altered my thinking about how I interrogate the clinician and structure 
things during the process of designing a clinical trial.  I am also much more worried about 
selection bias.”  (P. Thall, Biostatistics, M.D. Anderson Cancer Center). 
 
[Referring to a collaboration developed during the program] “We almost certainly would not 
[have been able to] to cement a working relationship without the opportunity of meeting 
face to face that the SAMSI meeting afforded.” (E. Moodie, Epidemiology and Biostatistics, 
McGill University). 
 
“Participation in the program directed my interests towards multi-armed bandit problems.  
The work on multi-armed bandit, I believe, will be applicable in the dynamic treatment 
domain. I will soon look at specific applications.” (A. Rakhlin, Computer Science, 
University of California, Berkeley)   
 
“I am working with two of my students (Jinhui Ko and Sachiko Miyahara) on topics that I 
learned at the meeting. As a result of our participation in the workshop, we were able to 
enrich our Adaptive Treatment Strategies Reading Group Activities in our department 
(www.pitt.edu/~wahed/ATSRG/main.htm), discussing three talks from the workshop in 
details. Faculty and students in the Department (a group of about 10-12 researchers) became 
very much interested in this area.” (A. Wahed, Biostatistics, University of Pittsburgh).   
 
“I am working on pain management decision-making in two different directions. One is 
treating pain via a two-stage program at the Eugene McDermott Center for Pain 
Management at UT Southwestern Medical Center (joint with Robert Gatchel in Psychology 
at UT Arlington). The other is treating pain via neurostimulation, which my colleagues are 
currently studying in rats … I have students working on both directions. We have submitted 
proposals to NSF.” (V. Chen, Industrial Engineering, University of Texas at Arlington) 
 
“For a young researcher, [the] summer program was excellent in connecting me with other 
researchers in this field…  I learned a lot from the discussion at the program focused on 
young researchers, and it is great to have the wiki repository as a reference. I look back at 
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[it] from time to time.” (M. Rosenblum, postdoc in Biostatistics, University of California, 
Berkeley). 
 
The demand for participation in SAMSI events has continued to rise; our programs are 
regularly oversubscribed. We had 19 visitors (not including postdocs or locals) in 
residence at SAMSI for three or more months, and numerous shorter term visitors. Long-
term residence from new researchers included 4 new researcher faculty, 12 postdoctoral 
fellows and associates, and 17 graduate students (5 were visiting graduate students). 
During 2007-08, 97 researchers participated remotely as individuals in working groups 
(46 in Risk Analysis, Extreme Events and Decision Theory, 26 in Random Media, and 25 
in Environmental Sensor Networks). The total number of participants in SAMSI events is 
expected to be in excess of 1100, and they are widely dispersed geographically.  
 
Diversity: SAMSI policy is to give attention to diversity issues throughout all activities, 
especially in the Postdoc selection process and in the organization and operation of 
Workshops and Programs. SAMSI’s success in maintaining a diverse community began 
with the first activities and continues. Numbers for 2007-08 include only the academic 
year activities through March; summer activities especially include students and new 
researchers. Because of the vigorous attention given to diversity, underrepresented 
minorities are not underrepresented at SAMSI 
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Workshop Evaluations:  Detailed evaluations of workshops are given in Appendix F.  
Here are the summary graphs indicating the satisfaction of participants. 
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It is SAMSI’s policy always to attract and support the leading scientists, regardless of 
nationality; but to otherwise focus resources on domestic participants. The table below 
shows the nationality status of the participants who received some funding from SAMSI.  
 

Year 
US Citizen or 
Permanent 
Resident 

Foreign National 
Residing in US 

Foreign National 
Not Residing in US TOTAL 

2002-03 209 87 36 332 

2003-04 220 90 29 339 

2004-05 158 71 21 250 

2005-06 217 101 37 355 

2006-07 211 142 60 413 

2007-08 
(thru 4/08) 288 76 28 392 

TOTAL 1303 567 211 2081 

Percentage of all 
funded participants 62.61% 27.25% 10.14%   
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Broadening the DMS research impact: SAMSI’s national impact also depends on 
Institutional Diversity and the inclusion of participants whose home institutions are not 
already heavily supported by NSF Funding through DMS. Such inclusion develops the 
national research base by significantly increasing the number of individuals that can 
engage in cutting edge research. The SAMSI record in this regard during 2007-08 is 
excellent, as shown in the following table (for both funded participants and all 
participants). The ‘Other’ category primarily includes individuals from other disciplines, 
governmental agencies or laboratories, and industry.  
 
 

2007-2008 SAMSI Participation 
Funded Participants Home Institution by DMS Funding Level 

  Top 50 DMS Funded 51-200 DMS Funded Other 

# of Institutions 34 44 81 

# of People 150 78 206 

% People 34.56% 17.97% 47.47% 

All Participants   

  Top 50 DMS Funded 51-200 DMS Funded Other 

# of Institutions 44 60 152 

# of People 357 183 409 

% People 37.5% 19.2% 42.9% 
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3.  Education 
 
The impact of SAMSI courses and various components of the SAMSI Education and 
Outreach program are documented in Section I.E. Part 4 and various program reports.  
We summarize here specific new initiatives and specific highlights of the program. 
 
(i) Two outreach workshops were held to expose undergraduate students from programs 
around the country to topics and research directions associated with the SAMSI Programs 
on Random Media, Environmental Sensor Networks, and Risk Analysis, Extreme Events 
and Decision Theory.  One goal of these workshops was to illustrate the application and 
synergy between mathematics and statistics which goes far beyond that which students 
have seen in coursework.  The overall objective was to broaden the perspective of 
students with regard to both future graduate studies and career choices. 
 
(ii) The one-week SAMSI Workshop for Undergraduates encompassed three highly 
unique components.  

• All tutorials and sessions were presented by SAMSI graduate students and 
postdocs under close supervision of directorate members, members of the 
Education and Outreach Committee, and local faculty.  

• The workshop provided students with an intensive introduction to the synergy 
between applied mathematics and statistics in the context of physical applications.   

• During one of the sessions, the students were introduced to a variety of 
experiments and each team collected their own physical data.   

 
(iii) The overall goals of the ten-day Industrial Mathematical and Statistical Modeling 
Workshop for Graduate Students were twofold:  

• Expose mathematics and statistics students to current research problems from 
government laboratories and industry which have deterministic and stochastic 
components; 

• Expose students to a team approach to problem solving. 
For the 2007 workshop, research problems were presented by scientists from the Bureau 
of Labor Statistics, Cherokee Investment Partners, Constella Group, the Environmental 
Protection Agency, MIT Lincoln Laboratories, and Nippon Steel. Each team gave a 30 
minute oral presentation summarizing their results on the final day of the workshop and 
written reports were compiled as the SAMSI Technical Report 2007-7 which can be 
obtained at http://www.samsi.info/reports/index.shtml. 
 
(iv) The Kenan Fellows Progam is a new initiative. It pairs mentors from the SAMSI 
community with K-12 public school teachers who have been selected to be Kenan 
Fellows. The program’s goals include promoting teacher leadership, developing and 
disseminating exciting new curriculum in science, technology, and math education, and 
addressing the problem of teacher retention in public schools. SAMSI will be sponsoring 
two Kenan Fellows: Associate Director Michael Minion will mentor Ms. Jenny Rucker to 
develop experiment-based mathematics curriculum centered on table top fluid dynamics 
experiments, and NISS Director Alan Karr will mentor Ms. Daniell DiFrancesca on a 
project entitled Critical Thinking in Science.  
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F. Evaluation by the SAMSI Governing Board - 2008 
(Bruce Carney, George Casella, Thomas Manteuffel, Vijay Nair, John 

Simon, Daniel Solomon – Chair) 
 
The Governing Board provides broad oversight for the Institute’s administration, 
finances, and evaluation, and for relationships among the partnering institutions. As part 
of the annual evaluation, the Governing Board has elected to address four broad 
questions.  That evaluation follows: 
 
 
1) What are some outcomes of the synthesis of applied mathematics and statistics? 
SAMSI continues to foster interaction between applied mathematics and statistics 
through the creation of programs focused on topics that involve both disciplines. 
Working groups established under these programs build teams of researchers consisting 
of applied mathematicians and statisticians as well as other areas of the mathematical 
sciences. The results of these efforts lie not only in the production of many papers and 
reports, but also in the continued interaction among members of the teams after the 
formal program is completed, and, most importantly, in the culture of multidisciplinary 
interaction it has established. 
 
A clear example of the interaction between statisticians and mathematicians who would 
not normally interact, occurred during the program on Development, Assessment and 
Utilization of Complex Computer Models. Virtually all of the eleven working groups in 
the program involved collaboration among statisticians, applied mathematicians and 
disciplinary scientists. Here are some of the highlights. 
 
The working group on Granular Materials – Engineering Applications, while led by 
applied mathematicians, also included numerous statisticians, probabilists, and 
volcanologists. The group tackled the problem of quantifying risk from extreme natural 
geophysical disasters, such as pyroclastic volcanic avalanches. It developed a unique 
methodology for assessing such risks, through a combination of mathematical computer 
modeling, probability modeling, statistical analysis, and volcanology.  
 
The SAMSI researchers overcame many obstacles to the use of computer models in risk 
assessment by an ingenious use of a type of approximation to the computer model called 
an emulator, which could approximate the maximum height of flow at a key location. The 
emulator is used to estimate the critical region defining dangerous flows, and additional 
computer model runs in this region refine the emulator.  The critical flow region can be 
characterized and the probability of catastrophic damage can be assessed. 
 
Activity of this working group continued after the program, and the principal participants 
(applied mathematicians, statisticians, probabilists and volcanologists) were just awarded 
a three-year grant to continue the research. 
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The working group Climate and Weather, led by statisticians, also involved a number of 
applied mathematicians and meteorologists. The working group has developed a 
framework for multivariate emulation to statistically model the functional output of the 
NCAR TIE-GCM atmospheric model. Multivariate emulation is a major step forward for 
the efficient treatment of complex models in computer experiments, and it will have wide 
applicability throughout the physical and environmental sciences.  
 
Dynamics of Infectious Diseases: This working group was led by applied 
mathematicians, but also involved statisticians, biostatisticians, and medical scientists. 
The working group is ongoing, and is pursuing funding for research on model validation 
in the context of seasonal infectious disease epidemiology. Three main contributions are: 
(i) to model seasonal transmission as a continuous-time stochastic process known as a 
mean-reverting Ornstein-Uhlenbeck process; (ii) to carry out the parameter estimation 
using a Markov chain Monte Carlo (MCMC) scheme; (iii) to construct sample 
trajectories of the effective reproduction number (a quantification of transmissibility). 
 
The Methodology research working group, while jointly led by statisticians and 
hydrological scientists, also included many applied mathematicians, probabilists, and 
engineers. The research of the group resulted in significant developments in the creation 
of emulators of computer models that are expensive to run. Research directions include 
the creation of efficient emulators for large observational spaces by using sparse 
representations for spectral space covariance and/or state-space Gaussian processes, and 
exploiting connections between time-dependent parameters and stationary stochastic 
processes. 
 
A major effort of the working group was to develop ways to incorporate derivative 
information. Due to the scarcity of model runs in complex (and slow) computer models, 
efficient utilization of these derivative data has become a very hot area of research. The 
working group developed a new approach that employs this additional information for 
alternative bias specification, calibration and prediction.  
 
The working group Calibration of Computational Models of Cerebral Blood Flows was 
led by applied mathematicians, but also included statisticians, physicists and medical 
experimentalists. It is one of the first projects to offer a numerical model of blood 
circulation in the Circle of Willis which includes calibration and validation with in vivo 
data (as opposed to the synthetic data used in some previous studies). The proposed 
numerical model is extremely simple (essentially one-dimensional) and flexible (hence 
well-suited for a patient specific approach). The project has shown that some effects, 
such as viscoelasticity, may in fact not be of prime importance when dealing with blood 
flow circulation in the Circle of Willis.  An in-depth study of the effects of strokes using 
the developed model is under way.  
 
The full-year program on Risk Analysis, Extreme Events and Decision Theory engaged 
numerous non-statistical mathematical scientists from such disciplines as probability, 
operations research, and risk analysis, but did not have many individuals who primarily 
identified themselves as mathematicians. This enlargement of the scope is a positive 
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development; the more mathematically oriented individuals who can view SAMSI as a 
place to call home, the better for mathematics as a whole. This was even truer of the 
completed program on High Dimensional Inference and Random Matrices, where it 
was almost impossible to separate various stripes of mathematical scientists.  
 
The summer program on Dynamic Treatment Regimes and Multistage Decision Making 
was originally formulated as primarily a statistical program involving clinical trial design, 
but, surprisingly, it evolved into a highly multi-disciplinary program that also involved 
computer scientists, engineers, and applied mathematicians. The most specific 
involvement of applied mathematicians was in a team of researchers that got together to 
discuss a multidisciplinary project to develop dynamic treatment regimes for cystic 
fibrosis; this group involved statisticians, applied mathematicians and biostatisticians. 
 
 
2) Is the impact of SAMSI on science and human resources growing? 
Section D of the Executive Summary describes the developments in research, human 
resource development, and education. It is clear that SAMSI continues to have a 
significant impact on disciplinary sciences. We highlight a few areas below.  SAMSI 
programs have also been influencing the research careers of program participants, helping 
to refocus research directions for some senior researchers and providing formative 
experiences for post-docs and other junior scientists.  
 
As seen in section 1 of this evaluation, Environmental science and Geoscience were the 
main focus of several SAMSI working groups. The group on Granular Materials – 
Engineering Applications developed exciting new methods to quantify risk from extreme 
natural geophysical disasters, such as pyroclastic volcanic avalanches. The group on 
Climate and Weather developed a new framework to statistically model the functional 
output of the NCAR TIE-GCM atmospheric model; this “emulator” will allow for much 
greater use of climate modeling. The working group on Inference and Uncertainty 
Analysis of Hydrological Models has made major progress in producing emulators and 
estimating the bias of hydrological models, both necessary for improving the predictive 
capability of the models. The working group on Terrestrial Models is attacking the 
problem of predicting long term biodiversity, through parameterization and analysis of a 
large forest simulator. In addition, two of the working groups in the program on Risk 
Analysis (Environmental Risk Analysis and Multivariate Extremes – Applications) 
focused on specific applications, including analysis of ozone levels from 95 cities, and 
developing improved bivariate time series models of Atlantic hurricanes and sea surface 
temperatures.  
 
Similarly, Biomedical science was the focus of several other working groups. The group 
on Calibration of Computational Models of Cerebral Blood Flows is one of the first 
projects to offer a numerical model of blood circulation in the Circle of Willis in the brain 
and has shown that some effects, such as viscoelasticity, may in fact not be of prime 
importance when dealing circulation. The working group on Heterogeneity in Biological 
Materials developed a variety of focused projects driven by applications to lung biology 
and biofilms, with the most exciting outcome being an adaptation of the immersed 
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boundary method as a means to impose microstructure throughout a complex fluid. The 
working group on Dynamics of Infectious Diseases has made significant progress on 
model validation in the context of seasonal infectious disease epidemiology.  
 
The lists of refereed publications associated with SAMSI programs (see Section I.G. of 
the full report) provide another measure of the impact on the mathematical and 
disciplinary sciences.   
 
Some examples of SAMSI’s strong commitment to the development of human resources 
in the mathematical sciences are evident in Sections I.B, I.C and I.H of the full report.  
Section 3 (below) of this evaluation summarizes the various types and numbers of 
participants in SAMSI activities – 1100 in all.  Videoconference and WebEx technologies 
have now been adopted by all working groups, some with an international reach.  Indeed, 
in some working groups, the majority of participants engage by these means, and some 
working groups continue to be active after the end of the formal program. 
 
Participation by women and other underrepresented groups is high and rising.  In 
particular for 2007-2008, the percentage of female (42%), African American (26%) and 
Hispanic (4%) participants rose from their 2006-2007 levels.  The participation rates for 
women and African Americans reflect the success of the Infinite Possibilities Conference 
that SAMSI cosponsored.  The conference, that was “designed to promote, educate, 
encourage, and support minority women interested in the mathematical and statistical 
sciences,” attracted 216 participants from 22 states.  Participation by new researchers and 
students also rose from last year’s level to about 50% for 2007-2008.  The SAMSI 
website now offers information about its diversity programs at 
http://www.samsi.info/about/diversity.shtml. 
 
The inclusion in SAMSI programs of a substantial number of participants from 
institutions not heavily supported by NSF-DMS funding is detailed in the full report. 
 
 
3) Is the national recognition and respect for SAMSI growing? 
This year, the Institute held 2 year-long programs and 1 semester-long program. The 
programs at SAMSI consistently have entirely non-local leadership, with many of the 
program leaders being eminent scholars.  The leaders of the year-long programs were : 
Dipak Dey (University of Connecticut), Stephen Pollock (University of Michigan), David 
Rios Insua (Universidad Rey Juan Carlos), Lawrence Brown (University of Pennsylvania, 
National Advisory Committee Liaison), Richard Smith (UNC-Chapel Hill, Local 
Scientific Coordinator), Nell Sedransk (NISS, SAMSI Directorate Liaison) for Risk 
Analysis, Extreme Events and Decision Theory, and Russel Caflisch (UCLA), Maarten 
De Hoop (Purdue University, Chair), Rick Durrett (Cornell University, National 
Advisory Committee Liaison), Weinan E (Princeton University), Josselin Garnier 
(Universite Paris VII), George Papanicolaou (Stanford University), Lenya Ryzhik 
(University of Chicago), Ralph Smith (SAMSI, Directorate Liaison), Chrysoula Tsogka 
(University of Chicago), Eric Vanden-Eijnden (NYU), Jack Xin (UC Irvine), Wojbor 
Woyczynski (Case Western Reserve University), Hongkai Zhao (UC Irvine)for Random 
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Media. The leaders of the semester program, Environmental Sensor Networks, were Zoe 
Cardon (University of Connecticut), Jorge Cortes (UC San Diego), Don Estep (Colorado 
State University), Debora Estrin (UCLA), Paul Flikkema (Northern Arizona University), 
Mark Hansen (UCLA), Bin Yu (UC Berkeley, NAC Liaison); Jim Berger (Directorate 
Liaison); Jim Clark and Alan Gelfand (Duke, Local Scientific Coordinators).  
 
The detailed participant lists for concluded programs provide ample evidence of the 
national and international draw of SAMSI activities. SAMSI programs attracted 19 long-
term visitors (3 months or more), 38 short-term visitors (a week to 3 months), 12 local 
faculty fellows, 12 postdoctoral fellows and associates, 17 graduate students (5 visiting), 
and a total participant list of more than 1100 researchers. Other evidence of SAMSI’s 
external reach is research partnerships with other organizations, including Los Alamos 
National Laboratory, the National Center for Atmospheric Research, the (Canadian) 
National Program on Complex Data Structures, SANDIA, and the Center for 
Astrostatistics at Penn State. SAMSI has also broadened the scope for its Education and 
Outreach programs. The Education and Outreach Committee was reconfigured to 
strengthen the national base. SAMSI invited an increasing number of nonlocal faculty to 
serve as mentors at the week-long undergraduate and graduate workshops, providing a 
better means for disseminating both the workshop concepts and scientific content back to 
the respective home institutions. 
 
Applications to the postdoctoral program dropped to 103 from last year’s record high of 
140. This is likely explained in part by the reduction from three full programs to two.  
Interest remains strong even though statistics Ph.D. students can typically find immediate 
tenure track jobs and applied mathematics postdoctoral candidates have many other 
options. The directorate observed that the top statistics and probability candidates have 
been hearing of the considerable benefits of going through a SAMSI postdoctoral 
experience, while the top applied mathematics candidates are being attracted by a 
growing recognition of the importance of integrating applied mathematics and statistics.  
 
While none of the 20 workshops or tutorials was held outside of the Triangle last year, 
there were several follow-up meetings that heavily involved SAMSI researchers, but 
were not explicitly funded by SAMSI. These included (a) the 2007 Joint Statistical 
Meetings JSM07, in Salt Lake City, July 29-August 2, 2007. There were six SAMSI 
motivated sessions at the meeting.  (b) IMA Hot Topics workshop on ``Stochastic models 
for intracellular reaction networks'' to take place in Minneapolis in May 2008. This 
workshop features many of the Systems Biology working group participants.                 
(c) "Calibration and Validation of Complex Computer Models: Bayesian Approaches, 
Bayesian Solutions" will be held in Sydney, Australia, July 27-28, 2008.  This was 
organized as a follow up to the SAMSI program on Development, Assessment and 
Utilization of Complex Computer Models. 
 
 
4) Is the Directorate meeting the needs of an evolving SAMSI? 
After six years in operation, the directorate model continues to serve SAMSI very well, 
and transitions in the directorate have gone smoothly. This past year, Nell Sedransk 
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assumed full responsibility for the NISS associate directorship, and Michael Minion ably 
filled the role for UNC-Chapel Hill. NISS Director Alan Karr continued to work closely 
with SAMSI in connection with the expansion of the NISS building that will provide 
more and higher quality space for SAMSI.  Ralph Smith, the NC State University 
Associate Director announced his intention to leave the position effective June 30, 2008, 
and the Governing Board mounted a search for a successor.  Several capable and 
interested replacements were identified, and following conversations among the 
candidates, the Governing Board and the SAMSI Directorate, Pierre Gremaud, Professor 
of Mathematics, was selected and approved unanimously by the full Governing Board, 
pending NSF approval.  At this point only one of the four original members of the 
SAMSI directorate (Berger) remains, but the directorate continues to function very 
effectively. 
 
A new administrative structure that features an Assistant Director position is working 
well and provides improved support for the members of SAMSI’s scientific leadership 
team. 
 
Director James Berger has announced his intention to leave the position before the end of 
the current five year cycle.  With NSF approval, the Governing Board has established a 
nationally prominent search committee to undertake a broad search for his successor and 
a detailed plan for the search process.  The partner universities are working together to 
ensure that there will be a tenured professor position available for the next director if 
necessary. 
 
The Governing Board itself continues to operate in the expanded structure implemented 
earlier that now includes two representatives from beyond the four SAMSI partner 
institutions who are selected by the American Statistical Association (Casella) and the 
Society for Industrial and Applied Mathematics (Manteuffel).  The Governing Board also 
includes domain scientist representation from astronomy (Carney) and chemistry 
(Simon).  Both changes have brought broader perspectives to the deliberations of the 
Governing Board. 
 
The Governing Board Chair and the SAMSI Director continue to have a biweekly 
telephone conference at which administrative and personnel matters are regularly 
discussed and issues addressed where they have arisen, such as the NSF audit findings. 
There is also excellent cooperation among the partner universities and NISS to ensure 
that obligations are met and that SAMSI continues to flourish.  One recent example is an 
agreement among the universities to carry over to the next fiscal year, the equipment 
funding committed to SAMSI as cash matching in recognition of the timetable for the 
building expansion.  A second, significant example is the cooperation among the 
universities and their Human Resources departments in mounting the search for the next 
SAMSI director. 
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I. Annual Progress Report 
 
The previous annual progress report was complete in all details only through April, 2007. Hence, 
we also report activities in Year 5 programs that occurred subsequently and were not itemized in 
the report. These Year 5 programs were Development, Assessment and Utilization of Complex 
Computer Models and High Dimensional Inference and Random Matrices; their final reports are 
in Appendices A and B, respectively. 
 

A. Program Personnel 
 

1. Program and Activity Organizers 
 

Program Organizers 
Program  Name Affiliation Field 
Development, Assessment and 
Utilization of Complex Computer M.J. Bayarri (Chair) U of Valencia Statistics 
Models Jim Berger SAMSI Statistics 
  Derek Bingham Simon Fraser U Statistics 
2006-07 SAMSI Program David Higdon Los Alamos Nat Lab Statistics 
  Scott Mitchell Sandia Nat Lab   
  Bruce Pitman SUNY-Buffalo Mathematics 
  Peter Reichert EAWAG   
  Thomas Santner Ohio State U Statistics 
  Mary Wheeler U of Texas-Austin Mathematics 
  Darren Wilkinson U of Newcastle Mathematics 
  Carl Bergstrom U of Washington Biology 
High Dimensional Inference and  Myles Allen Oxford U Atmospheric Physics 
Random Matrices Estelle Basor Caltech Mathematics 
  Peter Bickel UC Berkeley Statistics 
2006-07 SAMSI Program Persi Diaconis Stanford U Statistics 
  David Donoho Stanford U Statistics 
  Jianqing Fan Princeton U Oper Res and Finan Eng 
  Iain Johnstone (Chair) Stanford U Statistics 
  Chris Jones UNC and SAMSI Mathematics 
  Helene Massam York U Math and Stat 
  Ken McLaughlin U of Arizona Mathematics 
  Doug Nychka NCAR IMAGe 
  Neil O'Connell U of Warwick Mathematics 
  Ben Santner Lawrence Livermore   
  Jack Silverstein NCSU Mathematics 
  G.W. Stewart U of Maryland Computer Science 
  Craig Tracy U of California-Davis Mathematics 
  Ofer Zeitouni U of Minnesota Applied Mathematics 
Environmental Sensor Networks Jim Berger SAMSI Statistics 
 Zoe Cardon U of Connecticut Biology 
 Jim Clark Duke U Biology 
2007-08 SAMSI Program Jorge Cortes UCSD Engineering Mathematics 



 

 Don Estep Colorado State U Math and Stat 
 Debora Estrin UCLA Computer Science 
 Paul Flikkema Northern Arizona U Elec Engineering 
 Alan Gelfand Duke U Statistics 
 Mark Hansen UCLA Statistics 
 Bin Yu UC Berkeley Statistics 
Random Media Russel Caflisch UCLA Mathematics 
  Maarten De Hoop Purdue U Applied Math 
  Rick Durrett Cornell U Mathematics 
2007-08 SAMSI Program Weinan E. Princeton U Applied Math 
  Josselin Garnier Universite Paris VII Mathematics 
  George Papanicolaou Stanford U Mathematics 
  Lenya Ryzhik U of Chicago Mathematics 
  Ralph Smith NCSU and SAMSI Applied Math 
  Chrysoula Tsogka U of Chicago Applied Math 
  Eric Vanden-Eijnden NYU Mathematics 
  Jack Xin UC Irvine Mathematics 
  Wojbor Woyczynski  Case Western U Mathematics 
 Hongkai Zhao UC Irvine Mathematics & Comp Sci 
Risk Analysis, Extreme Events, David Banks Duke U Statistics 
and Decision Theory Vickie Bier U of Wisconsin Engineering Physics 
 James Broffitt U of Iowa Statistics 
 Lawrence Brown U of Pennsylvania Statistics 
2007-08 SAMSI Program Alicia Carriquiry Iowa State U Statistics 
 Robert Clemen Duke U Decision Sciences 
 Dipak Dey U of Connecticut Statistics 
 Susan Ellenberg U of Pennsylvania Biostatistics 
 Herbert Hethcote U of Iowa Mathematics 
 Wolfgang Kliemann Iowa State U Mathematics 
 Stephen Pollock U of Michigan Physics and Oper Res 
 David Rios Insua U Rey Juan Carlos Statistics and Oper Res 
 Nell Sedransk NISS, SAMSI Statistics 
 Richard Smith UNC - CH Statistics 
 Robert Winkler Duke U Statistics,Mathematics,Econ
  Stan Young NISS   Statistics 
Adaptive Treatment Design Marie Davidian NCSU   Statistics 
  Susan Murphy U of Michigan Statistics 
  Daniel Scharfstein Johns Hopkins Biostatistics 
2007 SAMSI Summer Program Joelle Pineau McGill U Computer Science 
  Butch Tsiatis NCSU Statistics 
Geometry & Statistics of Shape Spaces Darryl Holm Imperial College Applied Math and Physics 
  Peter Michor U of Vienna Mathematics 
  Michael Miller Johns Hopkins Biomedical Engineering 
2007 SAMSI Summer Program David Mumford Brown U Applied Math 
 Tilak Ratnanather Johns Hopkins Biomedical Engineering 
 Alain Trouvé Ecole Normale Sup. Applied Math & Statistics 
 Laurent Younes Johns Hopkins Applied Math & Statistics 
Education & Outreach Program David Banks Duke U Statistics 
  Dipak Dey U of Connecticut Statistics 
  Paul Flikkema Northern Arizona U Elec Engineering 



 

  Kazi Ito NCSU Mathematics 
  Ralph Smith (Chair) NCSU Applied Math 
  Richard Smith UNC-CH Statistics  
  Hongkai Zhao UC Irvine Mathematics & Comp Sci 

 
 

Activity Organizers 
 

2006-07 Programs 

Program 
Year Activity Name(s) 

Development, Assessment and Utilization of Complex Computer Models 

2006-07 Dynamics of Infectious Diseases One-day Working 
Group Meeting -- April 13, 2007 H.T. Banks (NCSU) , Ariel Cintron-Arias (SAMSI) 

2006-07 Dynamics of Infectious Diseases Three-day Working 
Group Meeting (at VA Tech) -- May 3-5, 2007 H.T. Banks (NCSU) , Ariel Cintron-Arias (SAMSI) 

2006-07 
Development, Assessment and Utilization of Complex 
Computer Models (CompMod) Transition Workshop  -- 
May 14-16, 2007 

Susie Bayarri (U. Valencia), Bruce Pitman (U. Buffalo), 
Peter Reichert (EAWAG), Tom Santner (Ohio State 
University), Darren Wilkinson (University Newcastle) 

2006-07 
CompMod One-Day Workshop on Calibration of 
Computational Models of Cerebral Blood Flow -- May 17, 
2007 

H.T. Banks (NCSU) , Ariel Cintron-Arias (SAMSI) 

2006-07 
T-O-Y 2007 Workshop on the Application of Statistics to 
Numerical Models: New Methods and Case Studies (at 
NCAR) -- May 21-24, 2007 

Derek Bingham (Simon Fraser University), Montserrat 
Fuentes (NCSU), Doug Nychka (NCAR/IMAGe), 

Stephan Sain (NCAR/IMAGe) 

High Dimesional Inference and Random Matrices 

2006-07 
High Dimensional Inference and Random Matrices 
Transition Workshop (at AIM, Palo Alto, CA) -- April 10-
13, 2007 

Iain Johnstone (Stanford University), Peter Bickel (UC 
Berkeley), Helene Massam (York University), Douglas 

Nychka (NCAR), Craig Tracy (UC Davis); G. W. 
Stewart (U. of Maryland), Chris Jones (SAMSI) 

2006-07 T-O-Y 2007 Workshop on the Application of Random 
Matrices Theory and Methods -- May 7-9, 2007 

Thomas Bengtsson (Bell Laboratories), Peter Bickel 
(UC Berkeley), Montserrat Fuentes (NCSU), Doug 

Nychka (NCAR) 

Summer Program 

2006-07 Summer Program on Adaptive Treatment Design -- June 
18-29, 2007 

Susan Murphy (U. Michigan), Daniel Scharfstein 
(Johns Hopkins), Joelle Pineau (McGill University), 

Marie Davidian and Butch Tsiatis (NCSU) 

Education and Outreach Program 

2006-07 
SAMSI/CRSC Industrial Mathematical & Statistical 
Workshop for Graduate Students -- July 24-August 1, 
2006 

Ralph Smith (SAMSI/NCSU), Alina Chertok (NCSU), 
Mansoor Haider (NCSU) and Mette Olufsen (NCSU) 



 

2006-07 SAMSI/CRSC Interdisciplinary Workshop for 
Undergraduates -- May  21-25 2007 

Ralph Smith (SAMSI/NCSU), Cammey Cole (NCSU), 
Ernie Stitzinger (NCSU),and Kim Weems (NCSU) 

2007-08 Programs 
Program 

Year Activity Name(s) 

Risk Analysis, Extreme Events and Decision Theory 

2007-08 Risk Analysis, Extreme Events and Decision Theory  
(Risk) Opening Workshop -- September 16-19, 2007 

Vicki Bier (U Wisconsin-Madison), Dipak Dey (U 
Connecticut), Stephen Pollock (U of Michigan), David 
Rios Insua (Universidad Rey Juan Carlos), Lawrence 
Brown (U Pennsylvania), Richard Smith (UNC-CH), 

Nell Sedransk (NISS, SAMSI) 

2007-08 Risk: Perception, Policy & Practice Workshop -- October 
3-4, 2007 

David Banks (Duke), Dipak Dey (U Connecticut), 
Stephen Pollock (U  Michigan), David Rios Insua 

(Universidad Rey Juan Carlos), Lawrence Brown (U 
Pennsylvania), Richard Smith (UNC-CH), Nell 

Sedransk (NISS, SAMSI) 

2007-08 Risk EXTREMES: Events, Models, and Mathematical 
Theory Workshop -- January 22-24, 2008 

Richard Smith (UNC-CH), Sid Resnik (Cornell U), 
Holger Rootzen (Chalmers), Nell Sedransk (NISS, 

SAMSI) 

2007-08 Risk Revisited: Progress and Challenges Transition 
Workshop -- May 21, 2008 to be reported in the 2008-09 Annual Report 

Random Media 

2007-08 Random Media Opening Workshop -- September 23-26, 
2007 

Russel Caflisch (UCLA), Maarten De Hoop (Purdue), 
Rick Durrett (Cornell), Weinan E (Princeton), Josselin 
Garnier (Universite Paris VII), George Papanicolaou 
(Stanford), Lenya Ryzhik (U Chicago), Ralph Smith 

(SAMSI), Chrysoula Tsogka (U Chicago), Eric Vanden-
Eijnden (NYU), Jack Xin (UC Irvine), Wojbor 

Woyczynski (Case Western), Hongkai Zhao (UC Irvine) 

2007-08 Random Media Interface Workshop -- November 15-16, 
2007 

Thomas Beale (Duke), Zhilin Li (NCSU), Ralph Smith 
(NCSU, SAMSI), Hongkai Zhao (UC-Irvine)  

2007-08 Random Media Waves and Imaging Workshop -- January 
31-February 1, 2008 

Laurent Demanet (Stanford), Maarten de Hoop 
(Purdue), Kazi Ito (NCSU), Ralph Smith (NCSU, 

SAMSI), Hongkai Zhao (UC-Irvine) 

2007-08 Random Media Transition Workshop -- May 1-2, 2008 to be reported in the 2008-09 Annual Report 

Environmental Sensor Networks 

2007-08 Sensor Networks Opening Workshop -- January 13-16, 
2008 

Zoe Cardon (The Ecosystems Center Marine Biological 
Laboratory), Jorge Cortes (UC-Santa Cruz), Don Estep 
(Colorado State), Debora Estrin (UCLA), Paul Flikkema 
(Northern Arizona), Mark Hansen (UCLA), Bin Yu (UC-

Berkeley), Jim Berger (SAMSI); Jim Clark and Alan 
Gelfand (Duke) 



 

2007-08 Sensor Networks Transition Workshop – October 20-21, 
2008 to be reported in the 2008-09 Annual Report 

2007-08 Education and Outreach 

2007-08 CRSC/SAMSI Workshop for Graduate Students -- July 
23-31, 2007 

Ralph Smith (SAMSI/NCSU), Zhilin Li (NCSU), Sharon 
Lubkin (NCSU) and Mette Olufsen (NCSU) 

2007-08 Two-Day Undergraduate Workshop -- November 9-10, 
2007 

Ralph Smith (NCSU, SAMSI), Richard Smith (UNC-
CH), Dipak Dey (U Connecticut), David Banks (Duke) 

2007-08 Two-Day Undergraduate Workshop -- February 29 - 
March 1, 2008 

Kazi Ito (NCSU), Paul Flikkema (Northern Arizona), 
Hongkai Zhao (UC, Irvine), Ralph Smith (NCSU, 

SAMSI) 

2007-08 SAMSI/CRSC Interdisciplinary Workshop for 
Undergraduates -- May  19-23 2008 to be reported in the 2008-09 Annual Report 

Co-sponsored Meetings and Workshops 

2007-08 CDI Workshop: Cyber-enabled Discovery and Innovation 
-- November 1, 2007 Jim Berger (SAMSI), Thomas Russell (NSF) 

2007-08 Infinite Possibilities Conference -- November 2-3, 2007 

Tanya Moore (City of Berkeley), Leona Harris (TCNJ), 
Kimberly Weems (NCSU), Sonya Snedecor (Pharmerit 
NA), Jamylle Carter (SF State), Lily Khadjavi (Loyola), 

Kim Sellers (Georgetown), Camille Daniel (Johns 
Hopkins), Rotunda Floyd (Hampton U), Erika Camacho 

(Arizona State) 

Summer Programs 

2007-08 Summer Program on the Geometry and Statistics of 
Shape Spaces -- July 7-13, 2007 

Darryl Holm (Imperial College, London), Peter Michor 
(U. Vienna), Michael Miller (Johns Hopkins University), 
David Mumford (Brown University), Tilak Ratnanather 

(Johns Hopkins University), Alain Trouvé (Ecole 
Normale Supérieure in Cachan) and Laurent Younes 

(Johns Hopkins University) 

2007-08 
Summer 2008 Program on Meta-analysis: Synthesis and 
Appraisal of Multiple Sources of Empirical Evidence -- 
June 2-13, 2008 

to be reported in the 2008-09 Annual Report 

Upcoming 2008-09 Education and Outreach Program 

2008-09 CRSC/SAMSI Workshop for Graduate Students -- July 
21-29, 2008 to be reported in the 2008-09 Annual Report 

 
 



 

2. Program Core Participants and Targeted Experts 
 
For each of the major programs, the following tables present the key participants for the 
programs.  The participants are categorized and coded as follows: 
 

DL Distinguished Lecturer Program affiliated speaker 

FF Faculty Fellow Teaching release from local university 

FA Faculty Associate Program affiliated local faculty for which no release time is 
allocated 

GF Graduate Student Fellow Student from local university, assigned to a specific program 
and paid a stipend 

GA Graduate Student 
Associate Program-affiliated local student with no stipend 

VGF Visiting Graduate Fellow Non-local student, paid only expenses 

NRV New Researcher Visitor Non-local researchers (holding PhD 5 years or less) brought in 
for short intervals for interaction with program participants 

NRC New Researcher Core 
Visitor 

Non-local researchers (including fellows) who play a major role 
in program activities 

PF Postdoctoral Fellow Program-affiliated individual, paid a stipend in association with 
a local university 

PA Postdoctoral Associate Program-affiliated individual with appointment shorter than 1 
year 

SV Senior Visitor Researcher (holding PhD 6 or more years) brought in for short 
intervals for interaction with program participants 

SC Senior Core Visitor Non-local researchers (including fellows) who play a major role 
in program activities 

WG Working group Participant local participants of SAMSI working groups (not fellows, 
visitors or persons otherwise designated) 

WGR Remote working group 
participant 

remote participants of SAMSI working groups (not otherwise 
designated) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Environmental Sensor Networks 
Program Core Participants and Targeted Experts 

Last Name First Name Gender Affiliation Department Status  

Agarwal Ankit 
M U Kansas Engineering WGR 

Banerjee Pubali 
F Iowa State Engineering WGR 

Bell David 
M Duke U Life GF 

Breen Michael 
M EPA Engineering WG 

Cameletti Michela 
F University of Bergamo Statistics NRC 

Cardon Zoe 
F 

Ecosystems Center, 
Marine Biological Lab 
 

Life WGR 

Cortes Jorge 
M UC San Diego Engineering SV 

Clark Jim 
M Duke U Biology FA 

Croft Jessica 
F U Utah Engineering WGR 

Dawson Todd  
M UC Berkeley Life WGR 

Ellis Carla 
F Duke U Comp WG 

Evangelou Evangelos 
M UNC Statistics GF 

Ferreira Marco 
M U Missouri Statistics WGR 

Flikkema Paul 
M N Arizona Engineering SC 

Frolik Jeff 
M U Vermont Engineering WGR 

Gelfand Alan 
M Duke U Statistics FA 

Gonzalez Joe 
M CDC Statistics WGR 

Holan Scott 
M U Missouri Statistics SC 



 

Howard Sheryl 
F N Arizona Engineering WGR 

Ignaccolo Rosalba  
F Universita' di Torino Statistics SC 

Jones Christopher 
M UNC Mathematics WG 

Katenka Natalia 
F U Michigan Statistics WGR 

Kaufman Cari 
F NCAR / SAMSI Statistics PF 

Krim Hamid 
M NCSU Engineering WG 

Lahiri Soumendra 
M Texas A&M Statistics WGR 

Leslie David 
M U of Bristol Statistics WGR 

Linder Ernst 
M U New Hampshire Statistics SV 

Lum Kristian 
F Duke U Statistics GF 

McGee John 
M Renaissance Computing 

Institute Statistics WG 

Mei Yajun 
M Georgia Tech Statistics WGR 

Michailidis George 
M U Michigan Statistics SV 

Nguyen XuanLong 
M SAMSI Statistics PF 

Patwari Neal 
M U Utah Engineering WGR 

Porter Michael 
M NCSU Statistics PA 

Reis Ilka 
F 

Universidade Federal de 
Minas Gerais 
 

Statistics GF 

Shoemaker Christine 
F Cornell Engineering SV 

Waller Lance 
M Emory Statistics WGR 

Weems Kimberly 
F NCSU Statistics FF 



 

Yang Jun 
M Duke U Comp Sci FF 

Yu Bin 
M UC Berkeley Statistics SV 

Zhang Yi 
M Duke U Comp Sci WG 

Zhong Weigang 
M SAMSI Statistics PF 

Zhu Zhengyuan 
M UNC Statistics WG 

 
 

Random Media 

Program Core Participants and Targeted Experts 

Last Name First Name Gender Affiliation Department Status  

Abayomi Kobi 
M Duke U Statistics PA 

Alfaro-Vigo Daniel 

M 

Instituto de 
Matematica Pura e 
Aplicada 
 

Mathematics WGR 

Beale James 
M Duke U Mathematics FF 

Chen Yu 
M NYU Mathematics SC 

de Hoop Maarten 
M Purdue Mathematics SC 

Dediu Sava 
M NCSU Mathematics WG 

Demanet Laurent 
M Stanford Mathematics NRC 

Fannjiang Albert  
M UC Davis Mathematics WGR 

Fauci Lisa 
F Tulane U Mathematics WGR 

Forest M. Gregory 
M UNC Mathematics FF 

Fouque Jean-Pierre 
M UC Santa Barbara Mathematics WGR 

Garnier Josselin 
M Universite Paris 7 

 Mathematics SV 



 

Grigoriu Mircea 
M Cornell Mathematics SC 

Haider Mansoor 
M NCSU Mathematics WG 

Heller Martin 
M NCSU Statistics GF 

Huang Jingfang 
M UNC Mathematics WG 

Ito Kazufumi 
M NCSU Mathematics FF 

Ji Chuanshu 
M UNC Statistics FF 

Jiang Qunlei 
F NCSU Mathematics WG 

Kang Min 
F NCSU Mathematics WG 

Khan Taufiquar 
M Clemson U Mathematics SC 

Khatri Shilpa 
F 

Courant Institute, 
NYU 
 

Mathematics WGR 

Kim Yongku 
M SAMSI Statistics PF 

Klapper Isaac 
M Montana State U Mathematics SC 

Kou Samuel 
M Harvard U Statistics WGR 

Layton Anita 
F Duke U Mathematics WG 

Leung Shingyu 
M UC Irvine Mathematics SV 

Li Shengtai 
M UC Santa Barbara Computer Sci WGR 

Li Xiaofan 
M Illinois Tech Mathematics SC 

Li Zhilin 
M NCSU Mathematics FF 

Liu Jian-Guo 
M U Maryland Mathematics WGR 

Maggioni Mauro 
M Duke U Mathematics & CS FF 

Manukian Vahagn 
M Ohio State Mathematics WGR 



 

Mattingly Jonathan 
M Duke U Mathematics WG 

McKinley Scott 
M Duke U Mathematics WG 

Minion Michael 
M UNC Appl. Mathematics WG 

Mitran Sorin 
M UNC Mathematics WG 

Nguyen XuanLong 
M SAMSI Mathematics PF 

Ou Yvonne 
F U Delaware Mathematics SV 

Pal Jayanta 
M SAMSI Statistics PF 

Peyre Gabriel 
M U of Paris Mathematics NRV 

Qiao Zhonghua 
M NCSU Mathematics WG 

Shen Jie 
M Purdue Mathematics WGR 

Smith Ralph 
M NCSU & SAMSI Mathematics WG 

Solna Knut 
M UC Irvine Mathematics WGR 

Spiller Elaine 
F SAMSI Statistics PF 

Strain John 
M UC Berkeley Mathematics SC 

Tsynkov Semyon 
M NCSU Mathematics WG 

Walkington Noel 
M Carnegie Mellon Mathematics WGR 

Wilson Jason 
M Duke U Mathematics GF 

Wu Qiu 
M U Texas Engineering SV 

Xiao Yimin 
M Michigan State Mathematics SC 

Xie Hui 
M NCSU Mathematics GF 

Xin Jack 
M UC Irvine Statistics SV 



 

Xu Ke 
F UNC Mathematics GF 

Xu Zhiliang 
M U Notre Dame Mathematics WGR 

Yan Pengchong 
M UC Davis Mathematics WGR 

Yang Xingzhou 
M NCSU Appl Mathematics WG 

Ying Lexing 
M U Texas Mathematics WGR 

Ying Wenjun 
M Duke U Appl Mathematics WG 

Zhang Jianying 
F W Washington Mathematics WGR 

Zhang Qin 
M NCSU Mathematics GF 

Zhao Hongkai 
M UC Irvine Mathematics SC 

Zhong Weigang 
M SAMSI Appl Mathematics PF 

Zhou Hong 
F 

Naval Postgraduate 
School 
 

Mathematics WGR 

Zhu Luoding 
M Indiana Mathematics WGR 

 
Risk Analysis, Extreme Events and Decision Theory 

Program Core Participants and Targeted Experts 

Last Name First Name Gender Affiliation Department Status  

Banks David 
M Duke U Statistics FA 

Bayarri M.J. 
F  

U of Valencia Statistics SC 

Bedford Tim 
M Strathclyde University Mathematics WGR 

Bishwal Jaya 
M UNC, Charlotte Mathematics WGR 

Cameletti Michela 
F University of Bergamo Statistics NRV 

Chen Wei 
M SAS Statistics WG 



 

Cheng Guang 
M SAMSI/Duke Statistics PF 

Choi Jaeun 
F UNC Statistics GF 

Clark Scott 
M Oregon State Mathematics WGR 

Cooley Daniel 
M Colorado State Statistics WGR 

Das Sonali 
F U Connecticut Statistics WGR 

Das Sourish 
M U Connecticut Statistics GF 

Deleris Lea 
F IBM Engineering WGR 

Dey Dipak 
M U Connecticut Statistics SC 

Dinwoodie Ian 
M Duke U Statistics WG 

Donnelly Christl 
F Imperial College Statistics DL 

Enstrom Betsy 
F Duke U Statistics GF 

Evangelou Evangelos 
M UNC Statistics GF 

Gaioni Elijah 
M U Connecticut Statistics GF 

Gilleland Eric 
M NCAR Statistics WGR 

Goodman Dougal 
M Foundation for Science 

and Technology Physics SV 

Guo Feng 
M Virginia Tech Statistics WGR 

Grigoriu Mircea 
M Cornell Engineering SC 

Hammitt James 
M Harvard Sociology WGR 

Hill Jonathan 
M UNC Statistics WG 

Hosking Jonathan 
M IBM Statistics WGR 

Hsing Tailen 
M U Michigan Statistics WGR 



 

Huijing Jiang 
F Georgia Tech Statistics GF 

Ignaccolo Rosalba 
F Universita' di Torino Statistics SC 

Jose 
Victor 
Richmond 

M Duke U Statistics WG 

Katzoff Myron 
M CDC/CCHIS/NCHS/ORM Statistics WGR 

Kyj Lada 
F Rice U Statistics WGR 

Lindley Brandon 
M UNC Mathematics GF 

Lu Huitian 
M South Dakota U Statistics WGR 

Lu Wenbin 
M NCSU Statistics FF 

Lum Kristian 
F Duke U Statistics GF 

Macaro Christian 
M Roma Tre University 

 Statistics WGR 

Madar Vered 
F SAMSI Statistics PF 

Michailidis George 
M U Michigan Statistics WGR 

Munoz Pilar 
F Technical University of 

Catalonia (UPC) Statistics SC 

Nail Amy 
F NCSU Statistics WG 

Nolan John 
M American U Statistics WGR 

Pal Nabendu 
M University of Louisiana at 

Lafayette Statistics WGR 

Parnell Gregory 
M 

United States Military 
Academy 
 

Engineering WGR 

Pericchi Luis 
M U of Puerto Rico Statistics SV 

Porter Michael 
M NCSU Statistics PA 

Qaqish Bahjat 
M UNC Statistics FF 

Qin Xiao 
F UNC Statistics WG 



 

Ren Cuirong 
M U Missouri Statistics SC  

Resnick Sidney 
M Cornell Statistics SC 

Rios Jesus 
M SAMSI Statistics NRC 

Rios Insua David 
M  

U Rey Juan Carlos Statistics SC 

Rodriguez Abel 
M U of Santa Cruz Statistics NRV 

Rootzen Holger 
M Chalmers Statistics SV 

Ruggeri Fabrizio 
M CNR IMATI Statistics SC 

Sang Huiyan 
F Duke U Statistics WG 

Schuette Paul 
M Meredith College Statistics WG 

Serban Nicoleta 
F Georgia Tech Statistics NRC 

Shen Haipeng 
M UNC Statistics FF 

Shinki Kazuhiko 
M 

University of Wisconsin-
Madison 
 

Statistics WGR 

Shows Justin 
M NCSU Statistics GF 

Smith Richard 
M UNC Statistics FF 

Tuzov Nikita 
M Purdue Statistics WGR 

Wang Huixia 
F NCSU Statistics WG 

Wang Jen-Ting 
F SUNY Mathematics SC 

Wang Judy 
F NCSU Statistics WG 

Wang Kai 
M Duke U Statistics WG 

Weissman Ishay 
M Israel Institute of 

Technology 
Engineering SV 

White Gentry 
M NCSU Statistics PA 



 

Xu Fei 
F Renmin U of China Statistics WGR 

Yasamin Saeid 
M U Indiana Statistics NRV 

Zhang Dabao 
M Purdue Statistics WGR 

Zhang Zhengjun  
M U Wisconsin Statistics SV 

Zhuang Jun 
M U Wisconsin Engineering WGR 

 
 
Summer Program on Dynamic Treatment Regimes and Multistage Decision Making 

Program Core Participants and Targeted Experts 

Last Name First Name Gender Affiliation Department Status  

Chen Victoria 
F U Texas Engineering WG 

Davidian Marie 
F NCSU Statistics FA 

Ernst Damien 
M U Liege Engineering SC 

Gaweda Adam 
M U Louisville Engineering SC 

Hernan Miguel 
M Harvard Statistics WG 

Moodie Erica F McGill U Biostatistics WG 

Murphy Susan 
F U Michigan Statistics SC 

Parr Ron 
M Duke U Computer Sci WG 

Pineau Joelle 
F McGill U Computer Sci NRC 

Rakhlin Alexander 
M UC Berkeley Computer Sci NRC 

Rivera Daniel 
M Arizona State Engineering SC 

Robins Jamie 
M Harvard Biostatistics WG 



 

Rosenblum Michael 
M UC Berkeley Biostatistics SC 

Rotnitzky Andrea 
F Di Tella & Harvard Biostatistics SC 

Scharfstein Daniel 
M Johns Hopkins Biostatistics NRC 

Sun Peng 
M Duke U Statistics WG 

Tewari Ambuj 
M UC Berkeley Engineering SV 

Thall Peter 
M M.D. Anderson Biostats & Appl Math SC 

Tsiatis Anastasios 
M NCSU Statistics FA 

Wahed Abdus  
M U Pittsburgh Biostatistics SC 

 
Summer Program on Geometry and Statistics of Shape Spaces 

Program Core Participants and Targeted Experts 

Last Name First Name Gender Affiliation Department Status  

Allassonnière Stéphanie 
F University Paris 

Dauphine Mathematics SC 

Cao Yan  
F U Texas Mathematics WG 

Charpiat Guillaume 
M 

Max Planck institute 
for Biological 
Cybernetics 

Computer Sci SV 

Cremers Daniel 
M U Bonn Mathematics SC 

Damon James 
M SAMSI/UNC Mathematics WG 

Felzenszwalb Pedro 
M U Chicago Computer Sci SV 

Fletcher Thomas 
M U of Utah Computer Sci SV 

Giblin Peter 
M U Liverpool  

Mathematics SC 

Glaunes Alexis Joan 
F U Paris 5 Mathematics SC 

Heller Martin  
M NCSU Statistics GF 



 

Kent John 
M U Leeds Statistics SC 

Kimia Benjamin  
M Brown U Engineering SV 

Krim Hamid 
M NCSU Engineering WG 

Le Huiling  
F U Nottingham Statistics SC 

Leonard Kathryn 
F CSU - Channel 

Islands Mathematics SC 

Marsland Stephen 
M Massey U Mathematics SC 

McCann Robert 
M U Toronto Mathematics SV 

Mennucci Andrea C G 
F Scuolo Normale 

Superiore Pisa Computer Sci SV 

Michor Peter 
M U Vienna Mathematics SC 

Miller Michael 
M Johns Hopkins Engineering SC 

Mumford David 
M Brown U Appl Mathematics SC 

Pennec Xavier 
M INRIA Computer Sci SV 

Pizer Stephen 
M NCSU Computer Sci WG 

Ratnanather J. Tilak 
M Johns Hopkins Mathematics SC 

Srivastava Anuj 
M Florida State Statistics SV 

Thompson Paul 
M UCLA Mathematics WGR 

Trouvé Alain 
M Ecole Normale 

Superieure Cachan Mathematics SC 

Vaswani Namrata 
F Iowa State Engineering NRC 

Worsley Keith 
M McGill U Math & Stats SV 

Yezzi Anthony 
M Georgia Tech Engineering SV 

 



 

B.  Postdoctoral Fellows 
 
This section includes the postdoctoral fellow selection and mentoring processes at SAMSI, 
synopses of the activities of the postdocs from their own perspectives, evaluations of the SAMSI 
postdoc experience, updates on the careers of previous SAMSI postdocs. 
 
1.  Overview  
 
The SAMSI Postdoctoral Fellowship experience is designed to bring together Statisticians and 
Applied Mathematicians in formal integrated research settings (e.g., Working Groups), informal 
settings (e.g., Lunches, seminars and events for undergraduates), and in opportunities for 
collaborations with researchers in other scientific disciplines. 
 
Focus on integrating statistical and applied mathematical aspects in SAMSI programs begins 
with the Postdoc selection process.  During the 2006-07 grant year, candidates applied to 
participate in the 2007-08 SAMSI Programs (Risk Analysis, Extreme Events, Decision Theory,  
Random Media, ans Environmental Sensor Networks).  The recruiting process involved SAMSI 
researchers, the SAMSI Directorate, and advertisement in AMSTAT News, ISM News, 
Mathjobs.com, and the SAMSI website.  The 2007-08 Program Leaders and Scientific Advisory 
Committee were invited to assist in bringing SAMSI opportunities to the attention of promising 
doctoral candidates working in program-relevant areas of research.  Final decision to rest with 
the SAMSI Directorate following either on-site interview at SAMSI or interview via Webex 
Teleconference. However, the careful assessment by the Program Leaders was invaluable and, in 
this case at least, led to happy consensus decisions.     
 
When Postdocs arrive they become part of a Postdoc Community that, in addition to SAMSI 
Postdocs, includes NISS Postdocs and other young researchers in the NISS-SAMSI complex.  
This lively Community has monthly Postdoc Lunch Seminars with the Directorate where topics 
often include the practicalities of an academic or a research career (how to interview successfully 
for a position, how to plan and write a research proposal, how the publication process works in 
the mathematical sciences from journal selection through interpretation of written reviews to 
successful revision).  A Biweekly Seminar series for Postdocs and Graduate Students provides a 
forum for “practice job interview” presentations of research results, serves to refine presentation 
skills and, serves an interdisciplinary role to inform Postdocs coming from different disciplines 
and/or working on different SAMSI Programs.  Other shared activities within this Community 
include participation in the SAMSI Education and Outreach Program particularly the  
Undergraduate workshops, where Postdocs continue to be the most effective presenters for 
students of this age. 
 
Effective mentoring of Postdocs is an essential part of SAMSI’s mission; therefore each Postdoc 
acquires two mentors.  The Research Mentor, commonly the Working Group Leader of the 
Postdoc’s principal Working Group,  and the Administrative Mentor, a member of the 
Directorate to provide knowledge of local issues and SAMSI information.  This second 
mentorship also connects the Directorate in a personal, non-evaluative way to Postdoc Life at 
SAMSI.  In their comments, SAMSI Postdocs have continued to report that they feel well-



 

supported by this dual-mentor system and by both particular mentors in their personal 
evaluations. 
 

2007-08 SAMSI Postdocs 
 

Guang Cheng (Ph.D., Statistics, 2006, Univsersity of Wisconsin-Madison) 
 SAMSI Program:  Risk Analysis, Extreme Events, Decision Theory 
  Research Mentor:  Richard Smith 
 Administrative Mentor:  Nell Sedransk 
 
Cari Kaufman (Ph.D., Statistics, 2006 Carnegie Mellon University) 
 SAMSI Programs:  Development, Assessment and Utilization of Complex Computer  
    Models,  
          High Dimensional Inference and Random Matrices 
 Research Mentors:  Derek Bingham, Jonathan Rougier 
 Administrative Mentor:  Jim Berger 
 
Yongku Kim (Ph.D., Statistics, 2007, Ohio State University) 
 SAMSI Programs:  Risk Analysis, Extreme Events, Decision Theory 
           Environmental Sensor Networks 
 Research Mentor: Jim Clark 
 Administrative Mentor: Jim Berger 
 
Vared Madar (Ph.D., Statistics and Operations Research, 2007, Tel-Aviv University) 
 SAMSI Program:  Risk Analysis, Extreme Events, Decision Theory 
 Research Mentor:  Dipak Dey 
 Administrative Mentor:  Nell Sedransk 
 
Xuanlong Nguyen (Ph.D., Computer Science and Statistics, 2007, UC Berkeley) 
 SAMSI Program:  Environmental Sensor Networks 
 Research Mentors:  Alan Gelfand and Jim Clark 
 Administrative Mentor:  Jim Berger 
 
Jayanta Pal (Ph.D., Statistics, 2006, University of Michigan) 
 SAMSI Program:  Risk Analysis, Extreme Events, Decision Theory 
 Research Mentor:  Diapk Dey 
 Administrative Mentor:  Michael Minion 
 
Jesus Rios (Ph.D., Statistics and Operations Research, 2006, Universidad Rey Juan Carlos) 
 SAMSI Program:  Risk Analysis, Extreme Events, Decision Theory 
 Research Mentor:  David Rios 
 Administrative Mentor:  David Rios 
 
Elaine Spiller (Ph.D., Applied Mathematics, 2006, Northwestern University) 
 SAMSI Program:  Random Media 
 Research Mentor:  Bruce Pitman 



 

 Administrative Mentor:  Michael Minion 
 
Weigang Zhong (Ph.D., Applied Mathematics and Scientific Computation, 2007, University of 
Maryland, College Park) 
 SAMSI Program:  Random Media 
 Research Mentor:  Hongkai Zhao, Greg Forest, Zhilin Li 
 Administrative Mentor:  Ralph Smith 
 
 



 

2.  2007-08 Postdoc Activity and Progress Reports 
 
Guang Cheng (Risk Analysis, Extreme Events, Decision Theory) 
 
Activity Report  
Workshops Attended:  
        1. Opening Workshop for RISK Analysis, 9/16-9/19 
        Assistance in equipment and presenters 
        2. Risk: Perception, Policy, and Practice, 10/03-10/04 
        Assistance in equipment and presenters 
       3.  Backup for Opening Workshop on Random Media, 9/23-9/26 
Postdoc-Grad Student Seminar Presentations: 
       1.  “Semi parametric additive isotonic regression” on 10/17 
       2.  “Variable Selection in Partial Spline Models” on 11/28/07 
       3.  “Higher Order Semiparametric Inference based on the Profile Likelihood” on 1/17/08 
Undergraduate Workshop(s) – Participation:  
       SAMSI Two-Day Undergraduate Workshop 9-10 November 2007 
 Taught undergraduates how to use the software for Extreme Events Analysis.  
Other Activities: 

1. Invited talk in Nonparametric Conference 2007, Columbia, SC. 
2. Invited Interview Talk, “Higher Order Semiparametric Inference based on the Profile 

Likelihood”  at the     
following universities: North Carolina State, UC-Berkeley, Iowa State, Indiana, 
University of Iowa, Purdue, Texas A&M, Michigan State, Rutgers. 

Working Group I Multivariate Extremes - Methodology 
Special Tasks: Scribe, webmaster, coordinator 
Research Area – Plans: 

1. Multivariate extensions of the Ledford-Tawn approach 
2. Modeling multiple risk events using isotonic regression 

Other Research 
 Papers from Ph.D. Research: 

1. Guang Cheng and Michael Kosorok (2007) The Penalized Profile Sampler, Journal of 
Multivariate Analysis, (in review) 

2. Guang Cheng (2008) One-Step M-estimation in Semiparametric Models, (in preparation) 
Presentations of Other Research: 

1. Semiparametric Additive Isotonic Regression -- 2007 Nonparametric Conference in 
Columbia, SC  

Progress Report  
Research Contributions  
Working Group I Multivariate Extremes - Methodology 
Research Areas   
Multivariate extensions of the Ledford-Tawn approach 
Modeling multiple risk events using isotonic regression 
Collaborator & Mentor: Richard Smith 
Publications 
           1, Modeling multiple risk events using isotonic regression (paper in preparation) 



 

We consider modeling multiple risk events using the semiparametric additive isotonic regression 
model. In this model each additive nonparametric component, which is assumed to be monotone, 
is used to measure each risk event. We show that the least-square estimator of the finite-
dimensional regression coefficient is root-n consistent and asymptotically normal. Moreover, the 
isotonic estimator of each additive functional component is proved to have the oracle property, 
which means the additive component can be estimated with the highest asymptotic accuracy as if 
the other components were known. A fast algorithm is developed by iterating between a cyclic 
pool adjacent violators procedure and solving a standard ordinary least squares problem.  
 
Other Research  
Other Research started or continued at SAMSI:  
       1, Start a research paper about semiparametric model selection problem with Prof. Helen 
Zhang at NCSU  
       and Yufeng Liu at UNC-Chapel Hill  
       2, Start a research paper about Hierarchical Functional Data Modeling with Nicoleta Serban.  

 
Cari Kaufman (Development, Assessment and Utilization of Complex Computer Models,  
High Dimensional Inference and Random Matrices) 
 
Activity Report  
Course: Random Matrices 
Workshops Attended:  

1. Computer Models Kickoff Workshop, Sept. 10-14, 2006 
2. Random Matrices Kickoff Workshop, Sept. 17-20, 2006 
3. Joint Engineering and Methodology Subprograms Workshop, Oct. 26-17, 2006 
4. Joint NCAR and SAMSI workshop: Geophysical Models at NCAR: A Scoping and 

Synthesis Workshop, Nov. 13-14, 2006 
5. SAMSI/MUCM Mid-Program Workshop, April 2-3, 2007 (invited speaker) 
6. Terrestrial Mid-Program Workshop, April 4, 2007 
7. Application of Random Matrices: Theory and Methods, May 7-9, 2007 (invited speaker) 
8. Computer Models Transition Workshop, May 14-16, 2007 (invited speaker) 
9. Application of Statistics to Numerical Models: New Methods and Case Studies, May 21-

24, 2007 (invited speaker) 
Undergraduate Workshop(s): 

1. SAMSI Two-Day Undergraduate Workshop, March 2-3, 2007 (invited speaker) 
2. SAMSI/CRSC Undergraduate Workshop, May 21-25, 2007 (invited speaker) 

 
Working Group I Climate and Weather (Computer Models program) 
Research Area - Plans: functional ANOVA modeling of regional climate model experiments 
Working Group II Methodology (Computer Models program) 
Presentations:  

1. Efficient Emulators of Computer Experiments Using Covariance Tapering, 
SAMSI/MUCM Mid-Program Workshop, April 2-3, 2007 

Research Area - Plans: building efficient emulators of computer experiments for cases in which 
the sample size overwhelms traditional methods using Gaussian processes 
Working Group III Terrestrial Models (Computer Models program) 



 

Presentations:  
1. State-Space Modeling of Soil Moisture. Transition Workshop for the SAMSI Program on 

Development, Assessment and Utilization of Complex Computer Models, Durham, NC, 
2007. 

Research Area - Plans: state-space modeling of soil moisture over time in space, in response to 
climatic forcing 
Working Group IV Climate and Weather (Random Matrices program) 
Special Tasks: working group leader, webmaster 
Presentations: none 
Research Area - Plans: statistical methods for climate change assessment (this was a reading 
group with several outside speakers) 
Working Group V Regularization and Covariance (Random Matrices program) 
Special Tasks: none 
Presentations: Covariance tapering for likelihood based estimation in large spatial datasets, 
Oct. 20, 2006 
Research Area - Plans: covariance estimation (group participant; non-active research) 
 
Progress Report  
Working Group I Climate and Weather 
Functional ANOVA Modeling of Regional Climate Model Experiments 
Collaborator(s) & Mentor(s): Stephan Sain, Hayley Fowler, Linda Mearns 
Discussion of Key Results Obtained: 
Regional climate models (RCMs) address smaller spatial regions than do global climate models 
(GCMs), but their higher resolution better captures the impact of local features such as lakes and 
mountains.  GCM output is often used to provide boundary conditions for RCMs, and it is an 
open scientific question how much variability in the RCM output is attributable to the RCM 
itself, and how much is due simply to large-scale forcing from the GCM.  I analyzed data from 
the Prudence Project, in which RCMS were crossed with GCM forcings in a designed 
experiment.  Using this dataset as a motivating example, I developed a general framework for 
Bayesian functional ANOVA modeling using Gaussian process prior distributions.  In this 
framework, inference can be carried out either in a summary fashion, by examining the joint 
posterior distribution of the covariance parameters in the corresponding Gaussian processes, or 
locally, by studying functional and fully Bayesian versions of the usual ANOVA 
decompositions.  I have submitted a paper describing the general methodology and illustrating it 
on a subset of the Prudence data, and I am currently working on a second paper that applies the 
methodology to the full dataset. 
 
Publications, Submissions, Work in Preparation 

1. Kaufman, C. and Sain, S.,  Bayesian Functional ANOVA Modeling using Gaussian 
Process Prior Distributions, submitted to Journal of Computational and Graphical 
Statistics. 

2. Kaufman, C., Sain, S., and Fowler, H. Attributing Sources of Uncertainty in Regional 
Climate Projections for Europe. In preparation. 

Presentations outside SAMSI 
Functional ANOVA Modeling of Regional Climate Model Experiments. 



 

1. Statistics Department Seminar, Colorado State University, Fort Collins, CO, November 
5, 2007. 

2. Application of Statistics to Numerical Models: New Methods and Case Studies, Boulder, 
CO, May 21-24, 2007. 

3. Joint Statistical Meetings, Salt Lake City, UT, July 29 - August 2, 2007. 
4. Mathematical and Computer Sciences Departmental Colloquium, Colorado School of 

Mines, Golden, CO, August 31, 2007. 
5. 7th World Congress in Probability and Statistics, Singapore, July 14-19, 2008. 

Working Group II Methodology 
Efficient Emulators of Computer Experiments 
Collaborator(s) & Mentor(s): Derek Bingham, Katrin Heitmann 
Emulators are statistical models for predicting the output of a computer model when running the 
model code itself is deemed too time consuming.  Emulators typically use Gaussian process 
distributions as priors over function spaces, but these models can become computationally 
infeasible when the training dataset is large. I am working with Derek Bingham at Simon Fraser 
University to build emulators that use compactly supported correlation functions to speed 
computation.  The processes needed to model the computer output are often high dimensional 
and nonisotropic.  Therefore, the correlation structure must adapt to the anisotropy to avoid 
losing predictive efficiency.  Our approach is 1) to determine the minimum level of sparsity 
required to efficiently manipulate the covariance matrix, 2) to include large-scale structure in the 
mean of the process, so that 3) residual variation is modeled with little loss of efficiency by a 
product of compactly supported correlation functions in each dimension.  We are testing our 
approach on a computer model for spectroscopic red shift developed by cosmologists. 
Publications, Submissions, Work in Preparation: 
Kaufman, C. Bingham, D., and Heitmann, K. Efficient Emulators of Computer Experiments 
Using Compactly Supported Correlation Functions. In preparation. 
Presentations outside SAMSI: 

1. Efficient Emulators of Computer Experiments Using Covariance Tapering. 
2. Statistics and Actuarial Science Seminar, Simon Fraser University, Burnaby, BC, 

Canada, 2007. 
Working Group III Terrestrial Models 
State-space Modeling of Soil Moisture 
Collaborator(s) & Mentor(s): Jim Clark, Jonathan Rougier 
Working with Jim Clark's forest ecology group at Duke University, I am predicting spatial and 
temporal soil moisture changes under varying climatic conditions.  Soil moisture is an important 
factor in tree growth and fecundity, and these predictions are part of a larger project studying the 
effect of climate change on forest dynamics.  Our approach has been to build a state-space model 
in which the temporally evolving soil moisture field is the unknown state vector.  Our initial 
predictions used a simple linear model, which could be fit using a Kalman filter, but they did not 
take advantage of valuable prior knowledge about the evolution of soil moisture over time.  In 
our new model, this process is governed by a simple, catchment-level hydrology model I 
developed based on the literature, combined with a stochastic model for distributing total water 
according to local topography.  I am currently carrying out the first stage of model fitting, 
developing an MCMC algorithm for sampling the unknown parameters with an embedded 
smoothing algorithm to sample the soil moisture fields conditional on these parameters. 
 



 

Other Research 
Papers from Ph.D. Research: 

1. Kaufman, C., Schervish, M., and Nychka, D., Covariance Tapering for Likelihood-Based 
Estimation in Large Spatial Datasets, under revision for Journal of the American 
Statistical Association 

Presentations: 
Models for Models: Statistical Methods for Climate Model Output and Other Massive 
Datasets 
• University of California, Santa Barbara, CA, January 11, 2008. 
• Florida State University, Tallahassee, FL, January 14, 2008. 
• Virginia Commonwealth University, Richmond, VA, January 17, 2008. 
• University of California, Berkeley, CA, January 23, 2008. 
• Virginia Tech, Blacksburg, VA, January 28, 2008. 
• North Carolina State University, Raleigh, NC, February 1, 2008. 
• Duke University, Durham, NC, February 4, 2008. 
• University of California, Davis, CA, February 7, 2008. 

 
Yongku Kim (Risk Analysis, Extreme Events, Decision Theory, Environmental Sensor 
Networks) 
 
Activity Report 
Courses: Risk Analysis 

  Sensor Networks 
Workshops Attended:  
Risk Analysis Opening Workshop (tech support for workshop) 
RISK: Perception, Policy and Practice (tech support for workshop) 
EXTREMES: Events, Models and Mathematical Theory 
Environmental Sensor Networks Opening Workshop (tech support for workshop) 
Random Media Opening Workshop (tech support for workshop) 
Postdoc-Grad Student Seminar Presentations: 

1. Hierarchical Bayesian Approach to Change of support - Fall 
2. Reanalysis of Ozone Health Effects based on Rollback Functions - Spring 

 
Undergraduate Workshop(s) – Participation:  
29 February 2008 Presentation: Hierarchical Bayesian Modeling for Geophysics  
Working Group I Multivariate Extremes - Applications 
Research Area – Plans: 

1. Application of multivariate extremes to climatic data including both spatial and temporal 
dependence, multivariate in the sense of looking at several meteorological variables 
simultaneously, and probably several others. 

Working Group II Multivariate Extremes - Methodology 
Research Area – Plans: 

1. Statistical modeling o Construct a spatial or spatiotemporal dependent structure in the 
multivariate extreme distribution for statistical modeling for Atlantic hurricanes 

Working Group III Environmental Risk Analysis 
Special Tasks: Webmaster  



 

Presentations: 
Change of Spatiotemporal Scale in Dynamic – 5 November 2007 
Reanalysis of Ozone Health Effects based on Rollback functions – April 2008 
Research Area – Plans: 

1. Spatiotemporal modeling for environmental data including NMMAPS data and 
Bayesian Inference on risk related issues such as ozone.  

Working Group IV Sensor Design 
Research Area – Plans: 

1. Statistical design for ecological sensor network deployment  
Working Group V Sensor Network Datasets 
Special Tasks: Webmaster  
Presentations: 
Statistical Soil Moisture Dynamic Modeling – 31 January 2008 
Research Area – Plans: 

1. Spatiotemporal modeling for ecological sensor network data  
  
Progress Report  
Working Group I Multivariate Extremes - Methodology 
Research Areas   
Modeling of Atlantic Hurricanes  
Collaborator & Mentor: Richard Smith 
We introduce various statistical models for Atlantic hurricane occurrences. The relationships 
between hurricane occurrences and climate factors such as northern Atlantic sea surface 
temperature, global surface temperature and various Atlantic oscillations are explored by using 
the climate data during 1900-2002. 
Publications, Submissions, Work in Preparation 

1. Statistical Analysis of Atlantic Tropical Storms  
Working Group II Environmental Risk Applications 
Research Areas   
Reanalysis of Ozone Health Effects  
Collaborators & Mentors: Bahjat Qaqish and Richard Smith 
We present a risk assessment analysis of the potential effect that various regulatory standards for ozone may have on 
the incidence of respiratory-related mortality.  The analysis uses roll-back functions as models for the potential 
effect of regulatory standards. The statistical methods are based on hierarchical Bayesian models. The objective is to 
obtain estimates of the effects of various regulatory standards, estimates of their variability, and the effects of 
various modeling assumptions on those estimates. 
Publications, Submissions, Work in Preparation 

2. Y. Kim, B. Qaqish and R. Ignaccolo – An Analysis of the potential impact of various 
regulatory standards for ozone on the incidence of respiratory-related mortality  

Presentations outside SAMSI 
• How Changing the Ozone Standard Affect Respiratory Mortality 

o Interface 2008 – Durham, May 2008 
•  An Analysis of the potential impact of various regulatory standards for ozone on the 

incidence of respiratory-related mortality 
o Joint Statistical Meetings – Denver, August 2008  

Working Group III Sensor Network Design 
Research Areas   



 

Statistical Design for Sensor Network Deployment  
Collaborator & Mentor: Jun Yang 
We discussed application scenario and solutions to the three main problems: overall design 
problem and  adoptive design in the sensor network deployment and analysis and inference 
technique based on sensor network. (for example, Bayesian decision-theoretic setup, adaptive 
suppression and uncertainty analysis of simulation models) 
Working Group IV Sensor Network Datasets 
Research Areas   
Statistical Analysis of Water Potential Data 
Collaborator & Mentor: Paul Flikkema 
 
We are interested in modeling and inference issue on water potential dataset. Based on this, we 
expect various applications to joint coding, estimation and transmission censoring issues in 
energy-centric wireless data gathering networks. 
Statistical Modeling for Soil Moisture Dynamics 
Collaborators & Mentors: Jim Clark and Alan Gelfand 
We are developing statistical modeling and inference for soil moisture dynamic based Duke 
forest dataset. This project includes ecological scientific issue and Bayesian inference for 
spatiotemporal soil moisture process.   
 
Other Research  
Research Started or Continued at SAMSI 
DDDAS working group (Statistical Issues on Data suppression and compression in sensor 
network 
Soil moisture modeling working group (Spatiotemporal modeling and Bayesian inference issues 
on the soil moisture dynamics based on the environmental sensor networks) 
 
Vared Madar (Risk Analysis, Extreme Events, Decision Theory) 
 
Activity Report 
Workshops Attended:  
Risk Analysis Opening Workshop (tech support for workshop) 
RISK: Perception, Policy and Practice (tech support for workshop) 
EXTREMES: Events, Models and Mathematical Theory – I presented a poster describing my 
work with the Bayesian Group. 
  
Postdoc-Grad Student Seminar Presentations: 

1. Bayesian Modeling of Bivariate Extremes with Applications  - November,  2007 
Undergraduate Workshops) – Participation:  
Undergraduate Two-Day Workshop – 9-10 November 2007  
 Helping students with the R software. 
Undergraduate Workshop May 2008 
 Presentation on Statistical Inference. 
Working Group I Bayesian Methods for Extremes 
Special Tasks for Working Group: Webmaster 



 

Presentations: “Some Thoughts on Bayesian Modeling of Bivariate Extremes” – December  
2007 
Research Area – Plans:  

1. Bayesian Copula Selection in the bivariate case when both marginal distributions are 
general extreme value.  

2. Generalizing the AMH copula.  
Working Group II Multivariate Extremes - Methodology 
Presentations:   
Introduction to multiple Comparisons - methods for multiple comparisons and their possible 
application in extreme value problems. 
Research Area – Plans:   
NonBayesian Copula Selection. 
 
Other Research  
Papers from Ph.D. Research: 

• The Variable-Ratio Simultaneous Confidence Intervals  
• The Quasi-Conventional Simultaneous Confidence Intervals for Better Sign 

Determination (with Yoav Benjamini and Philip B Stark) 
• The Quasi-Conventional Intervals under Dependence  
• An Inequality for Multivariate Normal Probabilities of Nonsymmetric Rectangles 

Presentations: 
• Simultaneous two-sided confidence intervals for better sign determination – at UNC at 

CH (Jan 2008). 
 
Xuanlong Nguyen (Environmental Sensor Networks) 
 
Activity Report 
Courses: Risk Analysis 

Sensor Networks 
Workshops Attended:  
Risk Analysis Opening Workshop (tech support for workshop) 
RISK: Perception, Policy and Practice 
EXTREMES: Events, Models and Mathematical Theory 
Sensor Networks Opening Workshop (tech support for workshop) 
Postdoc-Grad Student Seminar Presentations: 
22 November 2007 Nonparametric estimator of the likelihood ratio and divergence functionals 
Undergraduate Workshop(s) – Participation:  
29 February 2008 Presentation: Sensor networks: challenges and opportunities of large scale and 
high dimensional data analysis  
Working Group I Sensor Network Design 
Special Tasks: Webmaster  
Presentations: 
Overview of suppression schemes in distributed systems and sensor networks – 7 February 2008 
Research Area – Plans: 

2. Suppressions and other dimensionality-reduction schemes for sensor networks 
Working Group II Sensor Network Datasets 



 

Presentations: 
Overview of suppression schemes in distributed system and sensor networks – 28 January 2008 
Research Area – Plans: 
        1. Statistical modeling of soil moisture sensor network data 
Working Group III Multivariate Extreme Values – Applications 
Special Tasks: Webmaster  
Research Area – Plans: 

1. Estimation methods for extreme value processes. 
  
Progress Report  
Working Group I Sensor Network Design 
Research Areas   
Gibbs Posterior for Suppression Design, Dimensionality Reduction, and Model Choices  
Collaborator & Mentor: Alan Gelfand 
We proposed and analyzed a method      for suppression design in sensor network using Gibbs 
posterior methodology. This is a versatile theoretical framework recently developed by Zhang 
(2006), but its use has been rather under-explored. We are hoping to apply the Gibbs posterior 
method to other problems such as dimensionality reduction and model choices. 
Publications, Submissions, Work in Preparation 

1. Gibbs Posterior for Suppression Design, Dimensionality Reduction, and Model Choices, 
Technical Report 

Communication Constraints and Statistical Error Trade-offs 
Collaborators: Ling Huang and Anthony Joseph, Intel Research 
We analyze the tradeoffs between the amount of data approximation in 
suppression/approximation schemes and the classification error of the support vector machine 
classification method. The analysis is summarized in forms of upper bounds on the classification 
error given the amount of data being transmitted. The bounds are tight, and useful in practical 
situations. 
Publications, Submissions, Work in Preparation 

2. Support Vector Machines with Approximate Kernel Matrices SAMSI Technical report  
Working Group III Multivariate Extremes 
Research Areas   
Methods for Multivariate Extreme Value Processes  
Collaborator & Mentor: Richard Smith 
We are interested in estimation methods for MVE processes such the M4 process, using tools 
from empirical processes theory and the concentration of measure. 
 
Other Research  
Research Started or Continued at SAMSI 
SAMSI technical report completed (March 08, with Ling Huang and Anthony Joseph of Intel 
Research Lab): Support vector machines with approximate kernel matrices 
 
IPSN (Int’l conf. on Sensor network) conference paper accepted for presentation in April 08, 
with R. Rajagopal, S. Ergen and P. Varaiya of Berkeley’s EE department: Distributed online 
simultaneous fault detection for multiple sensors. Full report to be submitted to IEEE Trans on 
Signal Processing 



 

 
Theory for multiple change-point sequential detection, with R. Rajagopal.  To be submitted to 
IEEE Trans on Information Theory. 
 
On-going Work 

1. Suppression design (with DDDAS subgroup led by Jun Yang, Alan Gelfand and other 
Duke faculty members). 

2. Soil moisture modeling (with DDDAS subgroup led by Jim Clark, Alan Gelfand, in 
collaboration with Yongku Kim and David Bell). 

3. Gibbs posterior for suppression, dimensionality reduction and model choices, with Alan 
Gelfand 

4. Hidden factor processes for the hybrid Dirichlet process, with Alan Gelfand and Sonia 
Petrone 

5. Sequential detection with scan statistics (with R. Rajagopal). 
6. Spectral clustering and compressed sensing (with L. Huang). 

 
Papers from Ph.D. Research: 

1. Annals of Statistics paper accepted in Feb 08 (with Jordan and Wainwright): On 
surrogate loss functions and f-divergences 

2. IEEE Trans on Information Theory paper accepted in January 08 (with Jordan and 
Wainwright):  On optimal quantization rules in some sequential decision problem 

3. IEEE Trans on Information Theory, to be submitted (with Jordan and Wainwright): 
Nonparametric estimation of the likelihood ratio and divergence functionals 

 
Jayanta Pal (Risk Analysis, Extreme Events, Decision Theory) 
Activity Report 
Workshops Attended:  
Risk Analysis Opening Workshop (tech support for workshop) 
RISK : Perception, Policy and Practice (tech support for workshop) 
EXTREMES: Events, Models and Mathematical Theory (attended) 
Postdoc-Grad Student Seminar Presentations: 

3. Bayesian Isotonic Regression – October 2007 
 
Undergraduate Workshop(s) – Participation:  
November 2007 : Risk analysis – Helping undergraduate students in the practical session. 
Other Activities – Teaching at Duke 

1. STA 293, Graduate Course (Multivariate Analysis)  – Fall Semester 2007 
2. STA 113 Undergraduate Course (Statistics and Probability for Engineers) – Spring 

Semester 2008 
Working Group I Multivariate Extremes - Applications 
Presentations : Analysis of extreme scores in the test matches in cricket, April 2008 (tentative) 
Research Area – Plans: 

1. Analysis of extreme scores in the test matches in cricket.  
 
Progress Report  
Working Group I Multivariate Extremes - Applications 



 

Research Areas   
Bayesian Analysis of Spatio-survival Models – Analysis of SEER Data (from NCI)  
Collaborator & Mentor: Dipak Dey 
We analyzed the SEER database on the multiple-cancer data using the populations of Iowa and 
California using a cure rate model. This new model is introduced to capture the possibilities of 
complete cure in some of the specific cancer types. A spatial analysis is also done using MCAR 
models to ascertain the presence of a geographical factor for the prevalence of cancer and also 
the chances of a complete cure.  
 
Other Research  
Research Started or Continued at SAMSI 

1. Multivariate monotone data – with Donald Richards. 
2. Bayesian isotonic regression – with Dipak K. Dey – submitted to Candian J. Statist. 
3. Spatio-survival analysis for cancer data – with Dipak K. Dey 
4. Power prior and propriety for generalized linear model using isotonic regression – with 

Samiran Ghosh. 
Papers from Ph.D. Research: 

1. To appear in Journal of Statistical Planning and Inference : Estimation of smooth link 
function in Monotone response models – Joint work with Moulinath Banerjee. 

2. To appear in Statistics and Probability Letters : Penalized Least Square Regression in 
Isotonic Regression. 

3. Invited revision from Scandinavian Journal of Statistics : Penalized Likelihood ratio in 
the density estimation problem. 

Presentations of Other Research: 
1. Bayesian exponential family isotonic regression – Colorado State, October 2007. 
2.   Bayesian analysis of Spatio-survival models -  University of Connecticut, April 2008. 
3.    Estimation of a decreasing density using Likelihood ratio – New England Statistics 
Symposium,         Boston, April 2008  

Continuing Collaborations from SAMSI Random Matrices Program: 
1. Spline density estimation – with Mary C. Meyer 
2. Analysis of test cricket matches using multivariate structures. 

 
Jesus Rios  (Risk Analysis, Extreme Events, Decision Theory) 
 
Activity Report  
Courses: Risk Analysis   
Workshops Attended:  
Risk Analysis Opening Workshop  
RISK: Perception, Policy and Practice 
EXTREMES: Events, Models and Mathematical Theory 
Risk Revisited: Progress and Challenges (planned) 
Postdoc-Grad Student Seminar Presentations: 

4. Analyzing Adversarial Threats – 17 October 2007 
5. Game Theoretic Concepts for Adversarial Risk Analysis – 25 March 2008 

Undergraduate Two-day Workshop – 9-10 November 2007:  
1. Discovering Influence Diagrams with GeNIe: Decision Analysis for Risk Management  



 

2. Discovering Game Theoretic Concepts with GAMBIT for Adversarial Risk Analysis – 25 
March 2008 

Hierarchical Bayesian Modeling for Geophysics  
Working Group I Adversarial Risk 
Special Tasks: Webmaster  
Presentations: 

10/11/2007: Modeling the others: Game theory Rationality vs. Bayesian approach  
 10/18/2007: Some adversarial risk models  
 10/25/2007: A possible alternative approach to adversarial risk analysis 

11/15/2007: Asymmetric information in adversarial risk analysis 
 01/31/2008: Our framework for ARA: The assessment problem  
   Example: Bidding in a Auction 
 02/07/2008: Random games and the commutativity issue 
 02/21/2008: The Auction problem 
Research Area – Plans: 

Application of game theory, risk analysis and portfolio theory to adversarial decision 
settings, like in terrorism, business competition…  Emphasis on issues related with how to model 
adversarial dynamic decisions, external uncertainties and modeling adversaries’ behavior as well 
as on computational issues. 
Working Group II Service Sector Risk 
Research Area – Plans: 

1. Simulation of services, service quality, project management support (cost forecasting 
based on combination of “hard data” and different expertise sources, Procurement auctions), and 
reliability.  
 
Progress Report  
 
Working Group I Adversarial Risk 
Research Areas   
Foundations of Adversarial Risk  
Collaborators & Mentors: David Banks and David Rios 
 
Review of ideas from game theory, decision analysis and probability risk analysis that have been 
applied in adversarial decision making. We propose an improved approach and illustrate it with 
examples in antiterrorism and corporate auction biddings   
Publications, Submissions, Work in Preparation 

1. Paper submitted to Group Decision and Negotiation journal: “Balanced increments and 
concessions methods for arbitration and negotiations”  

2. Paper almost completed (99%) “Adversarial risk analysis” 
Presentations outside SAMSI  

1.  “Risk Analysis for Auctions” at Interface 2008 in May 2008 
2. Presentation scheduled at GDN 2008 in Coimbra in June 2008 
3. Presentation scheduled at JSM 2008 in Denver, Colorado in August 2008 

Computations for Adversarial Risk Analysis  
Collaborator & Mentor: David Rios 



 

This project focuses on computational issues for finding a nondominated solution in a 
collaborative framework (eg, two countries collaborating for managing risks by sharing 
resources to mitigate terrorist attacks or natural disasters), Nash equilibria in adversarial settings 
and prescriptive recommendations based on a Bayesian/Game theoretic analysis of adversarial 
actions (following our framework proposed in our first project). 
Publications, Submissions, Work in Preparation 

1. Paper submitted to Decision Analysis: “Supporting group decisions over influence 
diagrams” 

2. Paper in preparation: “Computations in adversarial risks”  
 
Working Group II Service Sector Risk 
Research Areas   
Reduced order model for Bayeisan Risk Analysis  
Collaborators & Mentors: Mircea Girgoriu, Haipeng Shen, David Rios 
Exploration of the relevance of reduced order models in Bayesian risk analysis with application 
in three important models: continuous time Markov chain based reliability models, discrete event 
simulation analysis of queuing models and Value at Risk models. Numerical experiments are 
being undertaken. 
Publications, Submissions, Work in Preparation 

3. Paper in Preparation: “Reduced order model for Bayesian Risk Analysis”  
Bayesian Discrete Event Simulation  
Collaborator & Mentor: Mircea Girgoriu, Haipeng Shen, David Rios 
Application of a Bayesian approach in discrete event simulation techniques for measuring 
services risk performance. 
 
Publications, Submissions, Work in Preparation 

4. Paper in Preparation: “Bayesian discrete event simulation” 
 
 
Elaine Spiller (Random Media) 
  
Activity Report 
 
Workshops Attended:  
Risk Analysis, Extreme Events and Decision Theory Opening Workshop 
Random Media Opening Workshop 
Postdoc-Grad Student Seminar Presentations: 
1. “Models for volcano avalanches. Constructing risk maps for pyroclastic flows:  using 
simulations and data to predict rare events ”,  25 October 2007. 
Undergraduate Workshop – Participation:  
SAMSI Two-Day Undergraduate Workshop 
Presentation: “Models of volcano avalanches: Constructing a risk map for pyroclastic flows,” 9-
10 November 2007. 
Working Group I Stochastic PDEs 
Special Tasks: webmaster, coordinator 
Presentations: 



 

“Work on numerical large deviation theory for some SPDEs “  31 October 2007. 
Research Area – Plans: 

1. Work on numerical large deviation theory for an averaged complex Ginsburg-Landau 
equation which is a model for light propagation in some mode-locked lasers.  More 
generally, my goal in the program is to strengthen my background in theoretical aspects 
SPDEs.  

Working Group II Volcano Risk 
Special Tasks: webmaster 
Research Area – Plans: 
1. Continue research begun last year as part of the SAMSI Computer Models Program.   
 
Progress Report  
 
Working Group I Computer Models (SAMSI Program 2006-7) 
Research Areas   
Granular Flow. 
Collaborators & Mentor: Bruce Pitman, Jim Berger, Susie Bayarri, Robert Wolpert 
We approached risk assessment of granular volcanic avalanches through a combination of 
computer modeling, statistical modeling, and extreme-event probability computation. A 
computer model of the natural hazard is utilized to provide the needed extrapolation to unseen 
parts of the hazard space. Statistical modeling of the available data is needed to determine the 
initializing distribution for exercise of the computer model. In dealing with rare events, direct 
simulations involving the computer model are prohibitively expensive. Solution instead requires 
a combination of adaptive design of computer model approximations (emulators) and rare event 
simulation. 
Publications: 

1. M.J. Bayarri, J.O. Berger, E. Calder, K. Dalbey, S. Lunagomez, A.K. Patra, E.B. Pitman, 
E.T. Spiller, and R.L. Wolpert.. Using Statistical and Computer Models to Quantify 
Volcanic Hazards.  (submitted to Technometrics) 

Presentations: 
 “Models for volcano avalanches. Constructing risk maps for pyroclastic flows:  using 
simulations and data to predict rare events,”  
 Carnegie Mellon Statistics Seminar,  22 October 2007 
Awards: 
NSF DMS-0757527 7/2008-6/2011.  Collaborative Research: Prediction and Risk of Extreme 
Events Utilizing Mathematical Computer Models of Geophysical Processes (Co-PI).  Amount: 
$230,701   
Particle Filters for Lagrangian Data Assimilation  
Collaborators:  Chris Jones, Amarjit Budhiraja and Kayo Ide   
The process of assimilating Lagrangian (particle trajectory) data into fluid models can fail with a 
standard linear-based method, such as the Kalman filter.  I implement a particle filtering 
approach that affords a nonlinear estimation and does not impose Gaussianity on either the prior 
or the posterior distributions at the update step. I developed and implemented schemes for 
reinitializing the particle filter, specifically tailored to the Lagrangian data assimilation problem. 
Comparisons with the Extended Kalman Filter (EKF) for the same system demonstrate the 
effectiveness of particle filters for the assimilation of complex, nonlinear Lagrangian data. 



 

Publications 
1. E.T. Spiller, A. Budhiraja, K. Ide, and C.K.R.T. Jones.   Modified Particle Filter Methods 

for Assimilating Lagrangian Data into a Point-vortex Model  (to appear in Physica D). 
 
Other Research  
 
Papers from Ph.D. Research: 

1. E.T. Spiller, and W.L. Kath.  A Method for Determining Most Probable Errors in 
Nonlinear Lightwave Systems.  (to appear in SIAM Journal on Applied Dynamical 
Systems) 

2. E.T. Spiller, and G. Biondini. Importance Sampling for Dispersion Managed Solitons.  
(in preparation) 

Presentations: 
“Rare events and pdf scaling of nonlinear lightwave systems” 
SIAM Conference on Nonlinear Waves and Coherent Structures.  Rome, July 21-24, 2008 
Awards: 
AWM Travel grant to attend and present at SIAM Conference on Nonlinear Waves and Coherent 
Structures.  Amount:  $1,725 
 
Last year I began a research project using particle filters to perform data assimilation on point-
vortex fluid systems.  This work is with Chris Jones, Amarjit Budhiraja, and Kayo Ide 
Presentations: 
“Modified Particle Filter Methods for Lagrangian Data Assimilation” 
 llinois Institute of Technology: Applied Math Seminar (invited), 29 January, 2008 
 University at Buffalo:  Applied Math Seminar (invited), 4 February, 2008 
 Marquette University: Colloquium (invited), 8 February, 2008 
 
 Monte Carlo and Quasi-Monte Carlo Methods in Scientific Computing, 6-11 July, 2007 
Continuing Collaborations while at SAMSI  
I still collaborate with my previous postdoctoral advisor Gino Biondini 
 
ELAINE SPILLER – Commentary by Bruce Pitman and Jim Berger  
 
Elaine has been involved with two major research activities while at SAMSI. One is on Particle 
Filtering for Lagrangian Data Assimilation. This has already led to one paper to appear in 
Physica D. 
 
Elaine’s other major effort was in the area of granular materials/volcanology, which tied in with 
both with the Computer Models program last year and the Risk program this year. Elaine was a 
key component of a working group that has developed powerful new methodology for making 
risk assessments of dangerous geophysical flows, utilizing a unique combination of computer 
modeling, probabilistic modeling, and statistical risk assessment. This has already led to a paper 
(submitted to Technometrics) and a funded 3-year NSF research grant. 
 
Elaine was new to both the granular flow and statistical risk aspects of the problem, and so was 
initially slow to become heavily involved. As the project developed, however, she became a full 



 

contributing team member, as often coming up with a clever way past a hurdle as would her 
more senior colleagues. 
 
Elaine has been a mainstay in the education and outreach program at SAMSI, participating very 
effectively in a number of the workshops for undergraduates. 
 
Weigang Zhong (Random Media) 
  
Activity Report  
Course: Numerical Methods for Free Boundary and Moving Interface Problems 
Workshops Attended:  
Random Media Opening Workshop, 
Interface Problems Workshop 
Wave and Image Workshop 
Transition Workshop 
Postdoc-Grad Student Seminar Presentations: 
1. Intro of high-performance numerical package for complex fluids, Nov. 29, 2007. 
Undergraduate Workshop(s) – Participation (specifics to be added NOW):  
SAMSI/CRSC Undergraduate Workshop 
Presentation: Introduction to the Computing System and Matlab, May 19, 2008. 
 
Working Group I Heterogeneity in biological materials 
Special Tasks: Scribe, webmaster, coordinator 
Presentations: 
Introduction of IBAMR, a high-performance numerical package for biological 
complex fluids, Nov. 2007. 
Research Area – Plans: 
1. Material Particle Methods for Numerical Simulations of Bio-fluids. 
2. Immersed Boundary Methods for Visco-elastic fluids 
Working Group II Interface problems 
Special Tasks: webmaster, coordinator 
Presentations: 
Numerical Approximations of distributions and the Gibbs Phenomenon, May 2008. 
Research Area – Plans: 
1. Numerical Approximations of generalized functions. 
2. Multiscale Methods for Hyperbolic-elliptic Mixed Systems 
 
Progress Report  
 
Working Group I Heterogeneity in biological materials 
Research Areas   
Multi-scale Numerical Simulations of Complex -fluids. 
Collaborators & Mentor: M. Gregory Forest and Isaac Klapper 
I study the multi-scale modeling and computations in complex fluids.  Our research aims to 
explore the fluid-solid mechanics associated with the biological fluids which are usually 
composed of a visco-elastic structure immersed in a viscous incompressible fluid.  The visco-



 

elastic structure is described on a Lagrangian coordinate system while the velocity and 
incompressibility of the fluid are described by the incompressible Navier-Stokes equations on the 
Eulerian coordinate system.  There are different ways of charactering the visco-elastic body 
motion in the fluid.  One approach is the immersed-boundary method (IB) developed by 
Peskin(1972) to simulate cardiac mechanics and associated blood flows.  Another approach is the 
material point method (MPM) developed by Harlow(1957) and Sulsky(1996).  Taking the 
advantage of an efficient framework of a public C++ software package IBAMR developed by 
Griffith(2007), I am able develop a new program of IB method  to simulate complex fluid with 
linear-elastic structure in the domain with complex boundaries, multiple initial configurations, 
and the problem-specific spring force of the elastic structure.  Alternatively, the parallel 
implementation of MPM is also accomplished in the framework of IBAMR with some 
modifications.  By testing different models for various problems using efficient numerical 
packages, I intend to seek the optimal numerical methods for simulating complex fluids. 
Publications, Work in Preparation 

1. Parallel implementation of material-point method for linear visco-elastic models, in 
preparation. 

Working Group II Interface problems 
Research Areas   
Numerical Approximations of generalized functions  
Collaborators & Mentor:  Patrick Guidotti and  Hongkai Zhao 
We study a general recipe for high-order approximation of generalized functions which is based 
on the use of L2-orthonormal bases consisting of C^inf-functions and the appropriate choice of a 
discrete quadrature rule.  Although the local value of a function and its action as a linear function 
on test functions cannot be known at the same time with high accuracy in general, namely the 
“numerical uncertainty principle”, we can still obtain the high-order accurate point-wise 
approximations from a high accuracy distributional approximation.  We apply this new family of 
high-order schemes for the 1D/2D elliptic interface problems to gain the high-order accuracy in 
the presence of discontinuities and singularities. 
Publications, Work in Preparation 

2. High-order schemes for generalized functions in elliptic interface problems, in 
preparation. 

High-order Numerical Schemes for Hyperbolic-elliptic Mixed Systems  
Collaborator & Mentor: Zhilin Li 
I study a fluid mixture model of tissue deformations with a mixed system of nonlinear hyperbolic 
and elliptic PDEs. The tissues are considered to consist of an aqueous phase and a cell-fiber 
phase.  Our research targets at simulating tissue deformations numerically for the 1D model by 
employing the high-order central WENO schemes for the hyperbolic equations and the standard 
central finite difference schemes for the elliptic equations.  In the presence of the shock 
discontinuities that the hyperbolic equation may develop in the time evolution, the regular high-
order central WENO schemes can only maintain first-order accuracy in the shock region, which 
makes it a challenging job to achieve high-order accuracy for this coupled elliptic-hyperbolic 
system.  We employ the immersed-interface method to solve the elliptic equations to obtain the 
high-order accuracy near the interfaces.  For the solutions of the hyperbolic equations, instead of 
the regular Riemann solver, we utilize the shock-capture mechanism near the shock 
discontinuities to maintain the high resolution of the shock profile, which guarantees high-order 



 

accuracy of the solutions.  Some preliminary results of the one-dimensional scalar problem 
discover the solutions with very high resolution in the shock regions. 
Publications, Work in Preparation 

3. High-order numerical schemes for 1-D fluid mixture model of tissue deformations, in 
preparation. 

 
Other Research  
Papers from Ph.D. Research: 
Energy-preserving and stable approximations for two-dimensional shallow water equations.  
Submitted to the proceedings of the Abel Symposium 2006, Springer. 
 
Presentations: 
Entropy-stable approximations of 2-D Shallow Water Equations (Tentative) 
 



 

3.  Postdoc Experience Evaluation and Career Plans 
 
One of the benefits of the Postdoc Lunch Seminars with the Directorate was the opportunity to 
involve the Postdocs themselves in construction of an evaluation instrument to assess Postdocs’ 
perceptions of the SAMSI experience.  Together with the Directorate the list of ten questions was 
constructed that has been in use at SAMSI ever since.  This Section contains the complete 
unedited responses from the 2007-08 SAMSI Postdocs as well as an indication of their career 
plans.   

1. Program Involvement:   
Which SAMSI program(s) have you been involved with and at what level(s)?  (e.g., 
“been doing active research on …” or “just went to a tutorial/workshop to learn about 
that area which is new to me”) 

2. Interactions with Other Institutions:   
Describe your interactions with other institutions while at SAMSI.  (e.g., a Triangle 
university, NISS or CRSC) 

3. High Points at SAMSI:   
What have been the high points of your SAMSI experience? 

4. Suggestions for Improvement:   
How could your SAMSI experience have been improved? 

5. Mentoring:   
SAMSI aims to provide solid mentoring of Postdocs.  How successful has this been in 
your case? 

6. SAMSI Benefits for the Future:   
How do you think your SAMSI experience compares to what you might have 
encountered in a typical university setting?   

7. SAMSI in contrast with University Setting:   
How do you think your SAMSI experience compares to what you might have 
encountered in a typical university setting? 

8. SAMSI in comparison to Other Experiences:   
If you have had experience in an industrial, national or other lab setting, how would 
you compare that experience with your SAMSI experience?   

9. Other Research while at SAMSI:   
If you have spent considerable time during your appointment with some other 
research group, please comment on the benefits and drawbacks of this experience.  
(e.g., if your appointment was extended via an appointment at NISS, CRSC or 
elsewhere)   

10. Other Issues:   
Are there other issues or concerns you would like to bring up?   

 
 
Guang Cheng  
Plans for 2008-10 
I will be joining Department of Statistics at Purdue University as an Assistant Professor, starting 
August 2008. 
Future Research Plans  
Semiparametic Model Selection, Hierarchical Functional Data Modeling 



 

Continuing Collaborations: Helen Zhang, Yufeng Liu and Nicoleta Serban 
 

1. Program Involvement:  
Which SAMSI program(s) have you been involved with and at what level(s)?  (e.g., “been doing 
active research on …” or “just went to a tutorial/workshop to learn about that area which is new 
to me”) 
 
Doing active research on Multivariate Extremes-Methodology 
Attending the group meeting on Multivariate Extremes-Applications in order to apply my theory 
in the real applications. 
                                  
2. Interactions with Other Institutions:  
Describe your interactions with other institutions while at SAMSI.  (e.g., a Triangle university, 
NISS or CRSC) 
 
Collaborating with Prof. Helen Zhang from NC-State University and Prof. Yufeng Liu from 
UNC-Chapel Hill on two papers about variable selection in the semiparametric models.  
 
Collaborating with Prof. Moulinath Banerjee at Umich and Postdoc Fellow Jayanta Pal at 
SAMSI on one paper about variable selection under shape constraints. 
 
Collaborating with Prof. Nicoleta Serban at Georgia Tech on one paper about Hierarchical 
Functional Data Modelling. I met her when she visited SAMSI as a visiting faculty in the fall 
semester of 2007. 
 
3. High Points at SAMSI:  
What have been the high points of your SAMSI experience? 
 
I have expanded my research area to the field of Extreme Value by attending the regular working 
group at SAMSI under the guidance of Prof. Richard Smith.  
I have met some of my collaborators when they visited SAMSI. 
Thanks to the Postdoc Lunch, I have got a lot of useful job hunting suggestions.  
 
4. Suggestions for Improvement:  
How could your SAMSI experience have been improved? 
 
5. Mentoring:  
SAMSI aims to provide solid mentoring of Postdocs.  How successful has this been in your case? 
 
It is extremely successful for my case.  
First, I got extensive mentoring from Prof. Nell Sedransk when I am on the job market this year. 
Her suggestions are proven to be very helpful for landing since I have got 9 on-site interviews 
and 5 tenure track offers. 
 
Second, under the guidance of Prof. Richard Smith, I got extensive exposure to the area of 
Extreme Value Theory and am doing some related research topic.  



 

6. SAMSI Benefits for the Future:  
Has your SAMSI experience met your expectations in preparing you for your next position? Are 
there (new) benefits that you now perceive coming from your SAMSI experience that are 
relevant to your career in the future? 
 
Yes, definitely. I am totally ready for my future tenure track position after staying at SAMSI for 
one year. I have successfully constructed my collaborations through SAMSI. Those collaborators 
will be an enormous asset for my future research projects.  
 
7. SAMSI in contrast with University Setting:  
How do you think your SAMSI experience compares to what you might have encountered in a 
typical university setting? 
 
SAMSI are quite different from the typical university setting from at least three aspects. First, 
most of the ongoing and future research programs at SAMSI are deemed as the important 
research directions in the future. Second, SAMSI has provided a lot of visiting opportunities at 
various levels. And hence you can easily enter a new area or find a good collaborator by meeting 
those visitors. Third, the teaching load here is very light comparing to most universities. Thus, 
you have much more time to do the research.  
 
8. SAMSI in comparison to Other Experiences:  
If you have had experience in an industrial, national or other lab setting, how would you compare 
that experience with your SAMSI experience?  
 
9. Other Research while at SAMSI:  
If you have spent considerable time during your appointment with some other research group, 
please comment on the benefits and drawbacks of this experience.  (e.g., if your appointment was 
extended via an appointment at NISS, CRSC or elsewhere)  
 
10. Other Issues:  
Are there other issues or concerns you would like to bring up? 
 
 
Cari Kaufmann 
Plans for 2008-10 
I will join the Statistics Department at the University of California, Berkeley, as an assistant 
professor. 
Future Research Plans  
I will continue my collaborations with regional climate modelers at NCAR to analyze the 
Prudence data and to apply the functional ANOVA methodology to data from the North 
American Regional Climate Change Assessment Program when it becomes available later this 
year.  I also plan to finish the emulator and soil moisture projects and submit papers for each. 
 
Continuing Collaborations: Stephan Sain, Derek Bingham, Jim Clark, Jonathan Rougier 
 
Presentations outside SAMSI:  



 

7th World Congress in Probability and Statistics, Singapore, July 14-19, 2008. 
  
1. Program Involvement:  
Development, Assessment and Utilization of Complex Computer Models – active research on 
functional ANOVA analysis of climate model ouput (climate and weather working group), 
predicting soil moisture (terrestrial models group), and building efficient emulators using 
compactly supported correlation functions (methodology group) 
High Dimensional Inference and Random Matrices – sat in on regularization and covariance 
working group, led climate and weather working group (reading group) 
 
2. Interactions with Other Institutions:  
I spent the second year of my postdoc at the National Center for Atmospheric Research in 
Boulder, CO. 
 
3. High Points at SAMSI:  
I enjoyed participating in the mid-program and closing workshops, getting feedback on my work 
and seeing what others in the program had been working on. 
 
4. Suggestions for Improvement:  
It would have been helpful to receive more guidance early in the process with respect to the 
number of working groups I participated in.  Going to five sets of meetings per week was simply 
too much, and I wish I had been counseled against it.  In addition, not all working groups were 
led effectively.  I suggest the leaders of future groups be encouraged to specify an agenda 
beforehand, so that time is not wasted sitting in silence. 
 
5. Mentoring:  
I received excellent mentoring from my scientific collaborators, particularly from Derek 
Bingham, who was incredibly candid and helpful during my job search.  The formal career 
mentoring at SAMSI was sporadic during my year there; it appears to be more frequent this year, 
although I have not been at SAMSI to take advantage of it. 
 
6. SAMSI Benefits for the Future:  
Yes, it has met my expectations.  In particular, I have multiple collaborations which I will be 
able to continue at my next institution.  I was also able to greatly expand the focus of my 
research, which I think helped me obtain my new position. 
 
7. SAMSI in contrast with University Setting:  
It is a great benefit to have a collection of people working on a particular research area in one 
place.  Of course, you miss the broader perspective you might have in a university environment, 
although for a limited period of time I think this is not an issue. 
 
8. SAMSI in comparison to Other Experiences:  
The working group structure is unique and provides useful structure. At NCAR, I have had more 
day-to-day contact with scientists working on applied problems.  
 
9. Other Research while at SAMSI:  



 

I took several extended trips to NCAR during my year at SAMSI.  This was useful, in that some 
of the problems and datasets I worked with came from those trips. 
 
10. Other Issues:  
None 
 
Yongku Kim 
Plans for 2008-10 
I will work as a Post Graduate Scientist at the National Center for Atmospheric Research 
(NCAR) in the Institute for Mathematics Applied to Geosciences (IMAGe) Division from Aug. 1 
2008. I will work with Dr. Stephen Sain in the Geophysical Statistics Project (GSP). 
Future Research Plans  

1. Hierarchical Bayesian modeling for geophysical spatiotemporal processes related to 
Geophysical Statistics Project (GSP) at NCAR 

2. Analysis and design issues based on superensemble forecasting in climate models 
 
1. Program Involvement:  
I have been doing research on (1) reanalysis of ozone health effects in the Environmental Risk 
working group, (2) Atlantic hurricane modeling in the Multivariate with Multivariate Extremes–
Methodology working group, (3) statistical analysis of water potential data in the Sensor 
Network dataset working group and (4) Statistical Design for Sensor Network Deployment with 
Duke forest soil moisture data in the Sensor Design working group. 
 
2. Interactions with Other Institutions:  
I have been involved in DDDAS project with Duke university. 
DDDAS-TMRP: Dynamic Sensor Networks - Enabling the Measurement, Modeling, and 
Prediction of Biophysical Change in a Landscape.  
 
3. High Points at SAMSI:  
I have a lot of chances to work or talk with people from other research area (not just statistics). 
 
4. Suggestions for Improvement:  
 
5. Mentoring:  
SAMSI provides me valuable suggestions about not only academic issues but also my future or 
direction after SAMSI. 
 
6. SAMSI Benefits for the Future:  
I am very happy and satisfied with research environment at SAMSI. I have a good chance to 
extend my research area and improve my research skills. 
 
7. SAMSI in contrast with University Setting:  
At SAMSI, I have enough time to do my own research and a lot of chance to be involved in 
various research topics with SAMSI program. 
 
8. SAMSI in comparison to Other Experiences:  



 

N/A 
 
9. Other Research while at SAMSI:  
I have been involved in DDDAS project with Duke university and My appointment will be 
extended via an appointment at NCAR. 
 
10. Other Issues:  
 
Vared Madar  
Future Research Plans  
Non Bayesian model selection for copulas 
Multiple Comparisons of extreme events...  
Continuing Collaborations: Dipak Dey and Yoav Benjamini 
1. Program Involvement: Which SAMSI program(s) have you been involved with and at what 
level(s)?  (e.g., “been doing active research on …” or “just went to a tutorial/workshop to learn 
about that area which is new to me”) 
 
A: I was participating the Risk Analysis Program and attended to all workshops. In addition to 
participating in two working groups. The "Bayesian Methods for Extremes" and "Multivariate 
Extremes -Methodology" .  I currently work on two papers resulted from my participation in 
both working groups (one is joint work with Dipak Dey).  
 
2. Interactions with Other Institutions:  
Describe your interactions with other institutions while at SAMSI.  (e.g., a Triangle university, 
NISS or CRSC) 
 
A: None 
 
3. High Points at SAMSI:  
What have been the high points of your SAMSI experience? 
 
A: Some of the postdoc lunches where very in which we discussed the job possibilities and all 
about  the application - interviewing process were very useful. 
 
4. Suggestions for Improvement:  
How could your SAMSI experience have been improved? 
 
A: ? 
 
5. Mentoring:  
SAMSI aims to provide solid mentoring of Postdocs.  How successful has this been in your case? 
 
My  research mentor was professor Dipak Dey. Since it was my first year after PhD, it was very 
helpful and very successful to have a mentor who you can always consult with about your 
research.  



 

Except the fact that he was not at SAMSI for the last months, I think it was successful 
experience.    
 
6. SAMSI Benefits for the Future:  
Has your SAMSI experience met your expectations in preparing you for your next position? Are 
there (new) benefits that you now perceive coming from your SAMSI experience that are 
relevant to your career in the future? 
 
A: Life in SAMSI are similar to one big conference, you meet with all kind of researchers, learn 
much on their works, discuss some of yours, and find people to work together.  
You can only gain new ideas for research to go on, and people to work with. 
I don't think there are  many places like that in the academy . 
 
7. SAMSI in contrast with University Setting:  
How do you think your SAMSI experience compares to what you might have encountered in a 
typical university setting? 
 
A: I don't really have such experience.  
 
8. SAMSI in comparison to Other Experiences:  
If you have had experience in an industrial, national or other lab setting, how would you compare 
that experience with your SAMSI experience?  
 
A: I have some experience from the Insurance Industry, but it is an whole different experience. 
The main difference is that in the Industry, all your research must kept in secret and you almost 
cannot show or learn from other companies.  
While  in the, academy it is common to share your ideas and knowledge, and even collaborate 
with others.  
 
9. Other Research while at SAMSI:  
If you have spent considerable time during your appointment with some other research group, 
please comment on the benefits and drawbacks of this experience.  (e.g., if your appointment was 
extended via an appointment at NISS, CRSC or elsewhere)  
 
10. Other Issues:  
Are there other issues or concerns you would like to bring up? 
 
XuanLong Nguyen 
Plans for 2008-10 
Continuing on postdoctoral stint at Duke University. 
Future Research Plans  
Continuation of current research program. 
1. Program Involvement:  
Sensor network program: I am doing active research in this area, and contribute research ideas 
and research presentations to the working groups. 
 



 

Risk analysis (multivariate extreme value application):  I went to tutorials and workshops, 
attended both working groups (theory and application) to learn of this new area. I am also 
interested in estimation methods for multivariate extreme value processes.  
 
2. Interactions with Other Institutions:  
I have close interactions with the faculty at Duke (Profs. Alan Gelfand and Jim Clark in Dept. of 
Statistical Science; Profs. Jun Yang in the Computer Science Dept).  I am actively involved in 
the research at DDDAS groups. 
 
3. High Points at SAMSI:  
The opportunities to interact with researchers from different disciplines are especially rewarding.  
The SAMSI staffs are invariably pleasant and accommodating. 
 
4. Suggestions for Improvement:  
I feel the postdoc/graduate seminar has been mainly for educational purpose (a chance to do 
practice talk). This is fine, but it could be made more interesting and attractive as a forum to 
discuss just about any paper one likes to talk about, including but not necessarily one’s own. The 
present focus on topics directly placed within the SAMSI programs is understandable; but very 
often the presenters have not made enough progress within such a short period of time 
(naturally). As a result, a number of such talks tend to be shallow in content. 
 
5. Mentoring:  
Having a chance to interact closely with several Duke faculties, Prof. Alan Gelfand in particular, 
to initiate and labor over research questions have been a stimulating experience for me.  And it’s 
also nice to have the feeling of make new research progress within a short period of time. 
  
6. SAMSI Benefits for the Future:  
I am exposed to more interesting applied problems, and I feel more comfortable talking with 
researchers from different disciplines. This is valuable experience that I feel will be very 
beneficial in the long run. 
 
7. SAMSI in contrast with University Setting:  
It’s a quieter environment, but the work load is no less intense. Nonetheless, I wish there are 
more seminars here to choose to go to (Of course the nearby Duke and UNC have run great 
seminar series; but we can’t go sometimes due to time/location constraints with SAMSI). 
 
8. SAMSI in comparison to Other Experiences:  
N/A 
 
9. Other Research while at SAMSI:  
N/A 
 
10. Other Issues:  
None 
 
 



 

Jayanta Pal 
Plans for 2008-10 
I will be joining the Indian Institute of Science, Bangalore as an Assistant Professor, starting 
September 2008. 
Future Research Plans  
Analysis of oceanographic and meteorological data, analysis of sports data, Bayesian analysis of 
nonparametric models using shape restrictions. 
Continuing Collaborations: Dipak Dey 
1. Program Involvement:  
Astrostatistics, Spring 06 : workshop attendance 
Random matrices, Fall 06 : active research and collaboration with fellows and professors. 
Risk Analysis, Fall 07 : active research and collaboration. 
 
2. Interactions with Other Institutions:  
I have been teaching and interacting at the Duke Statistics Department. 
 
3. High Points at SAMSI:  
Meeting renowned statisticians and sharing their ideas about different aspects of statistics, 
learning research on how to do it independently. 
 
4. Suggestions for Improvement:  
Perhaps through some travels, but I could not do that much for several unavoidable 
complications. 
 
5. Mentoring:  
Both my mentors, Donald Richards and Dipak K. Dey have been immensely helpful and 
influential. The directorate, including Prof Berger, Prof Sedransk, and Prof Chris Jones have 
been really fun to talk with. 
 
6. SAMSI Benefits for the Future:  
Definitely. It gave me a launching platform for my future endeavors. 
 
7. SAMSI in contrast with University Setting:  
Not sure, possibly a little relaxed setting. 
 
8. SAMSI in comparison to Other Experiences:  
I don’t have such an experience. 
 
9. Other Research while at SAMSI:  
N/A 
 
10. Other Issues:  
None 
 
 
 



 

Jesus Rios 
Plans for 2008-10 
I will take a position at University of Aalborg working on risk modeling as part of a research 
team. 
1. Program Involvement:  
Which SAMSI program(s) have you been involved with and at what level(s)?  (e.g., “been doing 
active research on …” or “just went to a tutorial/workshop to learn about that area which is new 
to me”) 
 
Risk Analysis Programme. Visiting Postdoc (Sept-April) 
 
2. Interactions with Other Institutions:  
Describe your interactions with other institutions while at SAMSI.  (e.g., a Triangle university, 
NISS or CRSC) 
 
I did not have the opportunity 
 
3. High Points at SAMSI:  
What have been the high points of your SAMSI experience? 
 
I worked in papers (related with the program’s research) 
 
4. Suggestions for Improvement:  
How could your SAMSI experience have been improved? 
 
Get more people involve in the research activities.  
 
5. Mentoring:  
SAMSI aims to provide solid mentoring of Postdocs.  How successful has this been in your case? 
 
Yes 
 
6. SAMSI Benefits for the Future:  
Has your SAMSI experience met your expectations in preparing you for your next position? Are 
there (new) benefits that you now perceive coming from your SAMSI experience that are 
relevant to your career in the future? 
 
Hope so. 
 
7. SAMSI in contrast with University Setting:  
How do you think your SAMSI experience compares to what you might have encountered in a 
typical university setting? 
 
SAMSI has less people around to interact with. 
 
8. SAMSI in comparison to Other Experiences:  



 

If you have had experience in an industrial, national or other lab setting, how would you compare 
that experience with your SAMSI experience?  
 
No comments 
 
9. Other Research while at SAMSI:  
If you have spent considerable time during your appointment with some other research group, 
please comment on the benefits and drawbacks of this experience.  (e.g., if your appointment was 
extended via an appointment at NISS, CRSC or elsewhere)  
 
No 
 
10. Other Issues:  
Are there other issues or concerns you would like to bring up? 
 
No 
 
Elaine Spiller 
Plans for 2008-10 
I will join Marquette University in Milwaukee, Wisconsin as an Assistant Professor of 
Mathematics. 
Future Research Plans  
I will continue to collaborate with the research group in Working Group on Volcanos Risk.  
Several of us (Bayarri, Berger, Calder, Pitman, Spiller, Wolpert) applied for and received a 
Focused Research Group grant through the NSF  
 
1. Program Involvement:  
Computer Models – active research in new area 
Risk/Extremes – attended workshops and carried over research project from Computer Models 
program to active research in this field 
Random Media -- attend/participate in the SPDE working group 
Sensor Networks – attended opening workshop 
 
2. Interactions with Other Institutions:  
UNC – interact on a research project with two professors at UNC 
Duke – regularly attend applied math seminars and have audited a few courses 
 
3. High Points at SAMSI:  
--the opportunity (time/resources/collaborators) to begin new research projects 
--chances to meet/interact with expert mathematicians and statisticians 
 
4. Suggestions for Improvement:  
Computer support and access deficiencies: 
--printers constantly jamming or not receiving print jobs 
--lack of remote access renders the computers at SAMSI effectively useless for my research 
needs 



 

Communication: 
--a consistent, timely, correct list of events and activities for postdocs and grad students (either 
on a webpage or through emails) should be implemented (maybe this was the goal, but this goal 
was NOT met) 
--the constant reminder that NISS facilities are “off limits” is strange and belittling 
 
5. Mentoring:  
I believe this has been successful in my case although I suspect I am fairly proactive about 
seeking out advice. 
 
6. SAMSI Benefits for the Future:  
See 3.  Otherwise, I’m not sure how to answer this question at this point in time.  Perhaps after a 
year in my new position I could give useful comments along these lines. 
 
7. SAMSI in contrast with University Setting:  
I think SAMSI offers the opportunity to work with a more varied group of people on a wider 
range of research projects where typically as a postdoc at a University one would work with a 
single research group. 
 
8. SAMSI in comparison to Other Experiences:  
N/A 
 
9. Other Research while at SAMSI:  
N/A 
 
10. Other Issues:  
None 
 
Weigang Zhong 
Plans for 2008-10 
I will join the Institute for Mathematics and its Applications at the University of Minnesota and 
as an industrial postdoctoral fellow for the next two years. 
Future Research Plans  
Research Area – Plans:  
1. Rheology of complex poly-disperse suspensions (pastes),  
    - New research with Amy Rovelstad at Corning Incorporated. 
    - Possible continuing collaboration with M. Gregory Forest at UNC-Chapel Hill. 
2. Numerical approximations of generalized functions. 
    - Continuing collaborations with Patrick Guidotti and Hongkai Zhao at UC-Irvine. 
3. High-order numerical schemes for multi-dimensional hyperbolic-elliptic mixed system. 
    - Continuing collaborations with Zhilin Li at NCSU. 
 
1. Program Involvement:  
I have been doing research on the Random Media program.  I went to the tutorial workshop of 
the Risk Analysis, Extreme Events and Decision Theory program to learn about this area. 
 



 

2. Interactions with Other Institutions:  
I have multiple collaborations with the faculty members in NC State University, the University 
of North Carolina at Chapel Hill, and the University of California at Irvine. I also attend the 
applied math seminars in the triangle area on a regular basis. 
 
3. High Points at SAMSI:  
It’s me working with three collaborators at different institutes in the triangle area, while I only 
have one year appointment with SAMSI. 
 
4. Suggestions for Improvement:  
I should have focused on two projects in the first place, instead of three. 
 
5. Mentoring:  
My mentors did a great job in providing me opportunities to explore the new research areas, and 
giving me suggestions when I needed to make decision for my future career. 
 
6. SAMSI Benefits for the Future:  
Yes, it has met my expectations perfectly. The best part of my SAMSI experience is the 
flexibility in choosing research topics, lots of like-minded researchers, and the positive research 
atmosphere in the triangle area. Specifically, the project with Dr. Greg Forest on the numerical 
approximations for complex fluids benefits the most for my future research in the relevant fields 
at IMA. 
 
7. SAMSI in contrast with University Setting:  
Without the teaching load, I can focus on the research for my first year at SAMSI. A position in 
a University might not have this benefit. Besides, the research opportunities and resources in all 
three universities in triangle are wide open to SAMSI postdocs. I think that is a big plus 
compared with a typical university position which most likely provides a postdoc the resources 
in only one institute. 
 
8. SAMSI in comparison to Other Experiences:  
N/A 
 
9. Other Research while at SAMSI:  
I have a position in CRSC at NCSU. I think this position is equally beneficial to me. The only 
drawback is my office at NCSU is too small for a long-term stay. 
 
10. Other Issues:  
N/A 
 
 
 



 

C.  Graduate Student Participation 
 

1.  Risk Analysis, Extreme Events, and Decision Theory 
 
Jeaun Choi (University of North Carolina) 
Research Area – Plans: 
1. Ozone risk modeling including rollback and seasonal issues and its application with NMAPS 
data 
2. Data mining in pharmacovigilence 
Relationship to Ph.D. Dissertation 
My dissertation is about the joint modeling of longitudinal data and survival time. Since the 
ultimate study goal of the environmental risk analysis is encompassing the risk effects on public 
health and the environmental data include longitudinal and spatial risk factors and outcomes, my 
dissertation topic may have the appropriate connection applicable to our working group 
researches in future study.   
 
Betsy Enstrom (Duke) 
 This report summarizes my activities and research related to the Adversarial Risk 
working group at SAMSI. 
 There are two main research projects I’ve been involved in. The first has included joint 
research with David Banks, David Rios Insua, and Jesus Rios on Bayesian Game Theory and 
applications in economics and adversarial risk.  The second, which is nearing completion and 
written up as a paper, deals with robust clustering design to later have applications in risk 
analysis.  All papers will be submitted to peer-reviewed statistics journals for publication.  
 The second avenue of research mentioned pertains to robust structure analysis and 
clustering techniques.  The methodology is develloped for later applications in Risk Analysis and 
many more scientific areas of study.   
 In addition to the presentations mentioned above, I participated in an undergraduate 
workshop. During this workshop on November 9th I gave a presentation covering some of the 
game theory elements that could be incorporated into an analysis of economic and adverse risk 
situations. Subsequently, an interactive session was conducted during which undergraduate 
students applied what they had learned using the Genie software. At the end of the one-day 
workshop, the graduate and undergraduate students spoke about possible careers in the 
mathematical sciences. 
 As I continue my studies at the Duke University in Durham, the papers and topics 
mentioned earlier will still sustain a large part of my research and future collaborations.   Weekly 
meetings through WebEx provide the basis for continued joint collaboration.  
 
Sourish Das (University of Connecticut) 
 Sourish Das is working on two papers originating from the weekly working group 
discussions. The first paper pertains to the analysis of extreme hurricane events using an 
innovative Bayesian methodology. The second paper addresses the impacts of various treatments 
and interventions on the behavior of alcoholics. 
 The paper on hurricanes utilizes a multinomial Dirichlet model to study the evolving 
categorization of hurricanes in different oceans. The Generalized Pareto Distribution (GPD) is 



 

used to conditionally model high category events conditional upon the occurrence of a hurricane. 
A Markov transition structure is used to propagate information over time. 
 The second paper, on the impact of various treatments on the future drinking behavior of 
alcoholics, also uses a GPD structure. The goal is to determine which of three approaches- (1) 
twelve step program, (2) motivational treatment, (3) behavioral therapy- does the best job of 
deterring poor future drinking behavior. The novelty of the approach used here lies in the mode 
of prior elicitation. It is performed on parameters in the predictive space. This differs from the 
traditional approach in that we can avoid using non-informative priors on poorly understood 
parameters associated with the design matrix, focusing instead on quantities that are actually 
observed and thus better understood. 
 Sourish presented his work at a postdoc/grad student seminar while at SAMSI, and he 
intends to present the second paper mentioned above at the New England Statistical Symposium 
in April. He also participated in a one-day program aimed at facilitating a better understanding of 
research in the mathematical sciences among undergraduate students. Each of these research 
topics will also contribute a chapter to Sourish’s Ph.D. thesis. 
 
Summary of Papers: 

(a)  Analyzing Extreme Hurricane Activity using Multinomial-Dirichlet Model 
(b) Analyzing Fatal Drinking Behavior of Patients suffering Alcohol Dependence Disorder using 
Pareto Regression  
 
The second work above is currently being sponsored by the University of Connecticut Health 
Center. 
 
From Sourish Das 
Relationship of SAMSI Research to Ph.D. Dissertation 
 I am developing Bayesian Method of analyzing extreme category in Multinomial-
Dirichlet model, especially, in the context of the Hurricane data of Indian Ocean (southern 
hemisphere region) and Pacific Ocean (West pacific region). Here the storms are categorized into 
5 categories; where estimating the probability of rare category (that is category 5 hurricane) is 
challenging.  This work will be a part of the 3rd chapter of my Ph.D. dissertation. 
 I also developed the Bayesian analysis of Pareto Regression model with unknown shape 
parameter, for excess over threshold values, designed for longitudinal studies. We developed 
Pareto regression model in Generalized Linear Model (GLM) framework, using log-link between 
the shape parameter of random component and systematic component of the model. We put into 
practice one-step Markov transition model to embrace the longitudinal component in the model. 
Then we implemented our methodology to examine the association of GABRA2 gene with fatal 
alcohol intake, with the effect of psychological treatment as comparative study of efficacy of 
three treatments on fatal alcohol intake. 
Research Contributions  

1. SAMSI Technical Report # 2007-08 “On Bayesian Analysis of Generalized Linear 
Models: A New Perspective” 

2. SAMSI Technical Report # 2007-09 “On Bayesian Inference for Generalized 
Multivariate Gamma Distribution” 

 
 



 

Elijah Gaioni  (University of Connecticut) 
 Elijah Gaioni is completing two papers that have come out of discussions that arose 
during the Bayes Risk working group meetings. Both papers address the problem of inadequate 
numerical data by incorporating quantile-based expert information into the statistical modeling 
framework. The first paper is a joint work with Mircea Grigoriu, Elijah and myself, entitled 
Semiparametric functional estimation using quantile based prior elicitation. The first draft of 
this paper has been completed, and it will be submitted to a peer-reviewed journal shortly. The 
second paper models river behavior where the emphasis is on the joint modeling of the extreme 
and non-extreme components of the process. This paper is nearly finished and will also be 
submitted to a peer-reviewed journal when it is completed later this semester. These papers have 
been presented at grad student/postdoc seminars, and the first paper will also be presented at the 
New England Statistical Symposium in April. 
 
Summary of Papers: 

(a) Semiparametric functional estimation using quantile based prior elicitation. (Dipak 
Dey, Mircea Grigoriu, Elijah Gaioni) 

(b) Incorporating expert opinion into the joint modeling of extreme and non-extreme 
components of river flow. (Elijah Gaioni, Dipak Dey) 

 
The extreme river flow work will continue to be sponsored by the Center for Environmental 
Statistics and Engineering through the current semester and possibly future semesters. 
 
From Elijah Gaioni 
 This report summarizes my activities and research related to the Bayes Risk group at 
SAMSI. 
 
 There are three main research projects I’ve been involved in. The first has resulted in the 
paper entitled Semiparametric functional estimation using quantile based prior elicitation, which 
is a joint work with Mircea Grigoriu and Dipak Dey. The second, which is nearing completion 
and will also be written up as a paper, deals with extreme values in river flow phenomena. The 
third is an extension of this second paper to the multivariate case and is a work in progress. All 
papers will be submitted to peer-reviewed statistics journals for publication. Further, since these 
topics are highly interrelated each will contribute one chapter towards my Ph.D. thesis. 
 The first paper addresses the problem of incorporating vague prior information, as 
specified through a small number of quantiles, into marginal distribution estimation. An optimal 
prior distribution consistent with this information is sought in a semiparametric framework. The 
functional of interest may then be used for predictive purposes. In order to overcome 
computational difficulties an innovative means of nonparametrically representing the prior 
distribution is employed. The statistical software package ‘R’ is being used to implement this 
methodology. 
 The second avenue of research mentioned pertains to the study of extreme river flow 
events. These events were modeled as mixtures of gamma and extreme value distributions in a 
Bayesian framework. Both the extreme and non-extreme components of such processes were 
jointly modeled. The decision to tackle this particular problem arose out of a working group 
discussion held shortly after the “Risk Analysis, Extreme Events and Decision Theory” program. 
In particular, we explore flash flooding in Texas using response and covariate information 



 

obtained from the United States Geological Survey (USGS) website. The covariates are 
introduced through a generalized linear model and serve to enhance the predictive capacity of the 
model. 
 Preliminary results for both of the first two papers mentioned above have already been 
presented at numerous working group meetings, and during SAMSI’s graduate student seminar, 
and at the University of Connecticut student seminar. Talks at the New England Statistics 
Symposium, INAR, and JSM are also planned.  
 Much of the mathematics for the third paper, which deals with the multivariate extension 
of the case mentioned above, has already been completed. The correlation structure between the 
different multivariate responses is introduced through the mixing parameters, and it naturally 
accommodates responses that are measured on different scales. The implementation details have 
yet to be completed, though they will build on the ‘R’ code used for the univariate version. 
 In addition to the presentations mentioned above, I participated in an undergraduate 
workshop. During this workshop on November 9th I gave a presentation covering some of the 
basic statistical elements that could be incorporated into an analysis of the extreme component of 
river flow. Subsequently, an interactive session was conducted during which undergraduate 
students applied what they had learned using the “extRemes” package in ‘R’. At the end of the 
one-day workshop, the graduate and undergraduate students spoke over dinner about possible 
careers in the mathematical sciences. 
 As I continue my studies at the University of Connecticut, support for the second and 
third papers mentioned above will be provided by the Center for Environmental Statistics and 
Engineering. Weekly meetings through WebEx provide the basis for continued joint 
collaboration.  
 
Xiaoyan Lin (University of Missouri) 
 Thus far I have considered the two-parameter Weibull model for the case when a system 
consists of n identical components in series, and the system fails when the first of the 
components fails.  Independent of choice of the component model, the system model will 
approach a Weibull if n is large. For this case I have been able to derive the reference prior and 
prove posterior propriety.  For the three-parameter Weibull (location parameter unknown), the 
proof may not be so simple.    
 I have also summarized the reference priors for several distributions including the Pareto 
distribution and the Generalized Extreme Value distribution. It appears that the log normal does 
not belong to the general c that we are studying.   
Relationship to Ph.D. Dissertation: 
I expect that this work will appear as part of my dissertation. 
 
Commentary by James Berger: 
 Xiaoyan, who is a graduate student at the University of Missouri, became a visiting 
SAMSI Graduate Fellow in January. At that time, she joined the working group on Bayesian 
Methods for Extremes in the Risk program.  
 One of the research problems being considered in the working group was that of 
determining objective prior distributions for use in Bayesian analysis with extreme value 
distributions, a key component for general implementation of Bayesian methods with such 
distributions. There was very little in the literature on this problem, and what was there was 
incomplete. 



 

 Xiaoyan’s thesis work is on development of objective prior distributions, so she was able 
to immediately leap in and address the problem. She has been able to solve roughly 90% of the 
problem, and I expect her to complete the solution before the end of the program, leading to a 
very nice publication. She will thus have had a very fruitful SAMSI visit, and the methodology 
being developed by the working group will also benefit significantly. 
 
Kristian Lum (Duke) 
Research Area – Plans: 
Strategies for parameter inference while reducing the number of transmissions 
Relationship to Ph.D. Dissertation 
My prelim exam will be based entirely on my work at SAMSI.  
Future Plans 
My plans for next year are to continue working with Alan Gelfand on statistics related to the 
environment (“model fitting, estimation and prediction of multivariate space-time environmental 
epidemiological data”).  
 
Justin Shows (NCSU) 
 I took the Rare and Extreme Value course under Dr. Dipak Dey, in which we discussed 
the modeling of events in the extreme tail of a distribution.  Often, these events are of importance 
because of the impact they may have.  In many cases, the data does not reflect these events, and 
solely data-based inference concerning them will rely on extrapolation.  One main idea in the 
course was using opinions from experts in the field from which the data is drawn to help in the 
inference.   Based on quantile estimates from experts, statisticians can model the tails of the 
distribution and come to an agreement with the experts.  I wrote a report entitled “Using Expert 
Opinion to Model Extreme Events” based on this idea.  My report focused on using the 
Generalised Extreme Value distribution for the upper tail based on the 90%, 95%, and 99% 
quantiles.  It illustrated how the shape of the distribution tail changes as these quantiles are 
changed.  
 I also attended two SAMSI workshops involving Extreme Value and Risk, and I attended 
the Adversarial Risk working group meetings.  This group discussed the problem of planning for 
terrorist attacks based on game theory, which I had not previously studied.  I gave a brief 
presentation in the Graduate Student Seminar that outlined my dissertation research.  I will help 
with the Undergraduate Workshop in May and teach the section on basic statistical concepts. 
 
Evangelos Evangelou (UNC) 
 I participated in the Risk Analysis, Extreme Events and Decision Theory Program at 
SAMSI as a graduate fellow. Being a graduate student, I am still in the process of learning and 
familiarizing myself with new research ideas and topics, and my involvement in the program has 
greatly contributed towards expanding my research horizons. The courses offered, the seminars 
and the working groups at SAMSI have had a significant impact to my research. My course work 
at SAMSI included two courses, one in each semester. The first course introduced us into new 
issues such as prior elicitation and adversarial risk. The latter constituted the topic of my class 
project.  
 Under the guidance of Dr. Rios Insua, I developed an idea for modeling actions that 
result to random payoff. A classic example is a terrorist attack where the government is placing 
resources to defend its region while the terrorist chooses an action for attacking. In my project, I 



 

suggested modeling the loss as a beta distributed random variable times a constant and then look 
at the expected loss. For the second course, I focused on modeling financial time series. I worked 
together with Dr. Munoz on modeling five stocks from the European market. For these series, we 
found that the models that fit best are GARCH or E-GARCH with t distributed errors. 
 My contribution to the working groups consisted in participating in discussions and 
holding two presentations. In the Multivariate Extremes Applications working group I presented 
the earlier mentioned financial time series project. I also participated in the Multivariate 
extremes Methodology working group where I presented a paper for analyzing time series data 
following the Poisson distribution. This paper was proposed by Dr. Smith as a method to be used 
to analyze hurricane occurrences in the Atlantic and investigate the correlation with sea surface 
temperature; his idea was to analyze the two variables as a bivariate time series to remove the 
autocorrelation and then test for correlation between them. 
 During the SAMSI undergraduate workshops, I had the opportunity to provide students 
with an introduction to the methodology for extreme value analysis. At the same time, I guided 
students in the use of computer software in the practice session. During breaks I had the 
opportunity to talk to them and answer their questions regarding graduate studies. Among other 
activities, I also attended the SAMSI seminars, where I became familiar with typical extreme 
value analysis topics such as modeling the dependence on extreme values for different variables 
and estimation of the parameters of M4 processes. Overall, these seminars have nurturedand 
greatly expanded my interest and knowledge in extreme value theory, both at a theoretical 
andpractical level. 
 
2.  Random Media 
 
Qin Zhang (NCSU) has been active in two working groups at SAMSI. One is the working group 
on Interface Problems. He took the SAMSI course MA581 in the fall 2007 on free boundaries 
and moving interfaces. He is also one of participants of the SAMSI working group on stochastic 
PDE. He gave a presentation, titled “Optimal Bilinear Control on Quantum Systems,” in the 
SAMSI  Postdoc/Graduate Students Seminar. He also presented a talk on the quantum 
probability theory and quantum filtering problems in the working group. His thesis topic 
concerns finding a stable feedback solution for quantum control problem arisen in quantum spin 
systems under continuous measurement which is closed related to the SAMSI program. He also 
helped with the undergraduate workshop.  
 
Ke Xu (UNC) was involved in the heterogeneity in biological media working group. She took 
the SAMSI course MA581 in the fall 2007 on free boundaries and moving interfaces. She spoke 
in the working group several time about her research and relation with the SAMSI program.  
 
Hui Xie (NCSU) is involved in the interface working group. Hui Xie is a graduate student at 
NCSU working toward his Ph.D. He took the SAMSI course MA581 in the fall, 2007 on 
numerical methods for free boundaries and moving interfaces. He presented a talk in the 
interface working group. His talk was about the finite element method with a locally modified 
triangulation for the elliptic interface problems. He also helped with the undergraduate 
workshop.  
 



 

Jason Wilson (Duke) is involved in the interface working group. Jason Wilson is a graduate 
student at Duke working toward his Ph.D. He was supported by SAMSI for the fall semester, 
2007. He took the course in the fall on free boundaries and moving interfaces. He has attended 
the Working Group and expects to give a talk in April. His thesis focuses on the construction of 
overlapping coordinate grids with low distortion on a given, smooth, closed surface in three 
dimensions. By “low distortion” we mean the metric tensor should be not far from the identity. 
The surface could be given implicitly. His work will have application to boundary integral 
methods and perhaps other methods where detailed information needs to be computed on the 
surface. Generally methods for interfaces in two dimensions have matured, and methods in three 
dimensions are developing rapidly; Wilson’s work could have use in this context. It was helpful 
and inspiring for Jason to learn about the work of Shing-Yu Leung and Hongkai Zhao on their 
recent method for moving an interface. Wilson’s work has some similarities, but he uses a more 
detailed representation of the surface which may be of advantage depending on the application. 
 
Martin Heller  (NCSU) Over the last year I have worked on two projects in association with the 
SAMSI stochastic partial differential equations group (SPDE).  The first entails classification of 
a random surfaces based on the random pattern.  The second is investigation of limits for 
interacting particle systems.  Over the Spring 2008 semester, presentations were given for each 
of these projects.   
 The motivation for the project to classify regions of a random surface comes from steel 
fabrication.  When a sheet of steel is fabricated, it is often far from perfect.  In flawed regions, 
the molecular arrangement may differ from the ideal steel regions.  The molecular patterns of the 
steel appear to have very little structure and a homogenous appearance similar to noise.  After 
viewing the random pattern present in the flawed steel, and the pattern present in the good steel, 
it becomes apparent that these regions have a different random pattern.  The flawed steel appears 
to have a more heterogeneous mixing pattern than the good portions have.  Leveraging this 
insight, we have been focusing on discriminating between the two regions based on local 
covariance statistics then classifying based on classification trees.  Of particular interest in the 
study are the vector autoregressive statistics and generalizations of Ising models.   
 The second project associated with the SAMSI SPDE group is in simulations of some 
interacting particle systems.  To begin with I simulated the Totally Asymmetric k-Exclusion 
Process (TAKEP).  The dual of the results of the simulations were then used to test the 
theoretical upper and lower bounds in hopes of finding more precise bounds for the process.   
Presentations outside SAMSI: 
Joint Statistical Meetings in August 2008, “Molecular Patterns in Steel” 
Relationship to Ph.D. Dissertation: 
I am currently working on a rough draft of my work with Ito on the analysis of steel data, which 
may be a part of my dissertation. 
 
3.  Environmental Sensor Networks 
 
David Bell (Duke University) is the SAMSI Graduate Fellow associated with the Sensor 
Network Dataset working group (Spring 2008) and also the Environmental Risk working group 
(Fall 2007). He has been active in attending meetings as well as acquisition and exploration of 
data. He has also been involved in modeling soil moisture data from a local wireless sensor 
network in Duke Forest with James Clark, Paul Flikkema, Alan Gelfand, Yongku Kim, and 



 

XuanLong Nguyen. With his advisor, James Clark, he is developing his dissertation research 
plan which will involve the use of environmental sensor network data in examining plant-insect 
interactions in a mixed-hardwood forest. His experience in the SAMSI program will prepare him 
for dealing with data analysis of often faulty sensor data. During his graduate fellowship, he 
presented a poster at SAMSI's Environmental Sensor Network Workshop (January 2008) 
concerning modeling of battery data from a wireless sensor network to identify the effects of 
transmission and data collection on sensor node longevity. He has also given a presentation as an 
introduction to ecological modeling with sap ux data during SAMSI's PostDoc/Graduate Student 
Seminar (November 2007), a presentation regarding the use of mathematics and statistics in 
ecology and environmental sciences at the SAMSI Undergraduate Workshop (March 2008), and 
plans to give another presentation during the SAMSI's PostDoc/Graduate Student Seminar (April 
2008). 
 
From David Bell  
Research Area – Plans:   
Broadly, environmental/ecological modeling in the context of community and forest ecology is 
of particular interest as well as environmental sensor network functionality.  Specifically, I am 
interested in using data from a wireless environmental sensor network along with information 
pertaining to the demography of trees and the diversity of insects in southeastern forest 
communities to address questions associated with plant-insect interactions.  The use of fine-scale 
environmental data in studies of ecological community dynamics is a promising avenue of 
investigation.  I am also interested in exploring transmission issues and functionality in a 
wireless network deployed in a “real world” environment.  Past work on this subject has largely 
focused on simulations, rather than actual applications in ad hoc sensor networks.  The 
application of models developed using simulations on data from a wireless network provides an 
opportunity for validation of network theory in variable and difficult transmission environments. 
Presentations   
Review of EPA Air Quality Adjustment Procedures in Ozone Exposure Models, Novermber 26, 
2007 
Relationship of SAMSI Research to Ph.D. Dissertation:     
Initial work for examining relationship between environmental stress and plant-insect 
interactions as well as development of statistical and modeling knowledge should lay the ground 
work for exploring my dissertation topic: plant-insect interactions in a southeastern mixed-
hardwood forest.  I am particularly interested in developing models that integrate insect 
diversity, plant community, and environmental data in a statistically rigorous manner.  
Hierarchical Bayesian approaches are one avenue to pursue in addressing these goals, but clearly 
not the only option. 
 
Kristian Lum (Duke University) initiated her association with the program with  project in the 
Fall Sensor Networks for Environmental Modeling Course on improvements based on network 
queries to application-level Bayesian inference on sensor networks in the case of prolonged 
failures. She also attended the opening workshop. She is now investigating parameter inference 
on sensor networks using latent variables, the likelihood alone, and the EM Algorithm, and the 
effect of these inference techniques on network energy consumption. She will use this work as 
part of her preliminary exams in April 2008. 
 



 

Ilka A. Reis (National Institute for Space Research [INPE], Brazil) has a background in statistics 
and, currently is pursuing a doctorate in Remote Sensing at INPE. She is interested in developing 
methods for data collection in sensor networks, especially using data suppression. She attended 
the kickoff workshop of the SAMSI Environmental Sensor Networks program (January, 13-16, 
2008), where she presented the work "Temporal suppression by outlier detection for data 
collection in sensor networks". She spent the following 8 weeks visiting SAMSI, where she 
attended the initial meetings of the workgroups formed as a result of the workshop. While she 
has since returned to Brazil, she is continuing her involvement in the telemeetings. During her 
visit to SAMSI, she interacted with researchers to explore the statistical issues involved in the 
environmental data collection using sensor networks. As a result, she started extending her 
previous work on temporal data suppression to a more general spatial-temporal suppression 
scheme. This work, in addition to previous efforts, is expected to form her dissertation. 
 
Another graduate student, Jessica Croft (University of Utah), is participating remotely in the 
telemeetings. 



 

D.  Consulted Individuals 
 

The individuals consulted for the broad selection of topics within programs and 
workshops were the members of two groups: 
 
• The Program Organizers, listed in Section II.A.1 
• Members of the Advisory Committees, listed in Section II.J 
 
The specific topics that Program Working Groups chose to pursue were, in general, 
selected by the Working Group participants themselves, according to their combined 
interests.  In almost all cases, however, a Program Leader headed each working group, so 
that specific research topics remained consistent with overall program goals.  In Section 
II.E, the various Working Groups, and their members, are discussed. 

 
 



 

4.  Challenges in Dynamic Treatment and Multistage Decision-Making 
 
4.1  Program Rationale 
 
The management of chronic disorders, such as mental illness, substance dependence, cancer, and 
HIV infection, presents considerable challenges. In particular the heterogeneity in response, the 
potential for relapse, burdensome treatments, and problems with adherence demand that treatment 
of these disorders involve a series of clinical decisions made over time. Decisions need to be made 
about when to change treatment dose or type and regarding which treatment should be used next. 
Indeed, clinicians routinely and freely tailor treatment to the characteristics of the individual patient 
with a goal of maximizing favorable outcomes for that patient. To a large extent the tailoring of 
sequences of treatments is based on clinical judgment and instinct rather than a formal, evidence-
based process.  

These realities have led to great interest in the development of so-called “dynamic treatment 
regimes” or “adaptive treatment strategies.” A dynamic treatment regime is an explicit, 
operationalized series of decision rules specifying how treatment level and type should vary over 
time. The rule at each stage uses time-varying measurements of response, adherence, and other 
patient characteristics up to that point to determine the next treatment level and type to be 
administered, thereby tailoring treatment decisions to the patient. The objective in developing such 
multistage decision making strategies is to improve patient outcomes over time.  

Methodology for designing dynamic treatment regimes is an emerging area that presents 
challenges in two areas. First, experimental designs for collecting suitable data that can be used 
efficiently to develop dynamic regimes are required. Second, techniques for using these and other 
data to deduce the decision-making rules involved in a dynamic regime must be developed. In both 
areas, input from researchers in a variety of disciplines and collaborations among them is critical.  

Trials in which patients are randomized to different treatment options at each decision point 
have been proposed; however, little is known about when such trials should be conducted in lieu of 
the current approach of melding clinical judgment and expert opinion to formulate decision rules 
and using the standard two-group paradigm. An alternative approach is to conduct a series of 
randomized trials, as in agriculture and engineering; again, there is little guidance on how to 
implement this approach when the goal is to develop a dynamic regime.  

Methods to make use of data in developing dynamic regimes involve complex 
considerations. The construction of optimized decision rules requires incorporating the effects of 
future decisions when evaluating present decisions, as is well-known to scientists working on 
improving multistage decision-making. Treatment given at any time may set a patient up for 
improved response to subsequent treatments or have delayed effects that either enhance or reduce 
effectiveness of subsequent treatments. The development of a dynamic regime hinges on how one 
operationalizes the relative importance of patient outcomes over time. Researchers who work on 
multistage decision problems in other contexts (robotics, artificial intelligence, control theory) 
readily recognize these types of issues. A key challenge is to determine how to collect sufficient 
information to ascertain the “state” of an individual insofar as making treatment decisions goes. 
Computer scientists working the field of reinforcement learning and statisticians working in 
medical decision-making have quantified the properties that the state must possess; in addition, 
practical considerations associated with feasibility of collection, cost, and patient burden must be 
taken into account. Typically, a great deal of information is available at each decision point, and 



 

methods for best summarizing this information yet maintaining the summary’s usefulness for 
deciding on treatment alteration or type are required. Methods for feature extraction developed by 
statisticians and computer scientists are well-suited to this problem, but the focus on multistage 
decision-making rather than prediction requires evaluation of these methods from a different 
perspective.  

Computational and inferential challenges arise in all of these endeavors; e.g., complexities 
of optimizing dynamic regimes can invalidate standard statistical inferential techniques, scientific 
considerations entail thinking beyond the standard loss functions familiar to statisticians, and the 
abundance of information at each decision point quickly leads to a “small n, large p” problem and 
the attendant computational issues. For some disorders, e.g., HIV infection, knowledge of the 
underlying within-subject biological has led to development of sophisticated mechanistic models 
for the processes governing disease progression and effect of treatment, which offer a scientific 
basis (via closed loop control methods) for designing dynamic regimes; however, this approach has 
not been widely explored or tested in samples of patients in this context.  

 
4.2  Program Objectives 

 
The critical need for development of methodology for dynamic treatment regimes, the 

considerable theoretical and practical challenges, and the relevance of work across a range of 
disciplines motivated the SAMSI Summer 2007 Program on Challenges in Dynamic Treatment 
Regimes and Multistage Decision-Making.  The overarching goal of the Program was to stimulate 
and delineate the needed statistical, mathematical, and algorithmic research in this area.  Specific 
objectives were to bring this area and the research opportunities it presents to the attention of 
statistical and applied mathematical scientists; to jump-start the necessary methodological 
development; and to nurture the necessary interdisciplinary collaboration between statistical and 
applied mathematical scientists, computer scientists, and health and behavioral science researchers.  
A further, key objective was to intrigue and engage junior researchers with relevant expertise and 
encourage their involvement in this area.  

 
4.3  Program Leadership 
 

The program was organized by Susan Murphy (University of Michigan) and the Local 
Scientific Coordinators Marie Davidian and Butch Tsiatis (North Carolina State University), with 
assistance from Daniel Scharfstein (Johns Hopkins Bloomberg School of Public Health), Joelle 
Pineau (McGill University). 
 
4.4  Program Attendance 
 

The program attracted 62 participants in the first week, which featured tutorials and a 
workshop (see below).  A total of 30 participants either continued from the first week or joined the 
program in the second week; the second week involved working groups and a final summary 
session (see below). 

 
 
 
 



 

4.5  Program Activities 
 

The program took place during the two weeks June 18-29, 2007 and involved four phases of 
activities: 

 
Tutorials. The first three days of the program, June 18-20, were devoted to tutorial presentations by 
a diverse group of experts.  The purpose of the tutorials was both to provide participants unfamiliar 
with the foundation necessary to assimilate more advanced material and to highlight the differences 
and similarities in perspectives, terminology, and methodological approaches across disciplines, 
including statistics, applied mathematics, computer science, and engineering. The tutorials were as 
follows: 
 

• Monday, June 18: Introduction to Causal Inference (Miguel Hernan, Harvard School of 
Public Health, epidemiologist/statistician) and Introduction to Dynamic Treatment Regimes 
(Butch Tsiatis, North Carolina State University, statistician) 

 
• Tuesday, June 19: Introduction to Reinforcement Learning and Decision Theory and 

Markov Decision Processes (Ron Parr, Duke University, computer scientist) and 
Computational Challenges with High Dimensional Data (Joelle Pineau, McGill University, 
computer scientist) 

 
• Wednesday, June 20: Introduction to Mechanistic Models and Control Theory (Daniel 

Rivera, Arizona State University, control systems engineer) and Introduction to 
Nonstandard Statistical Inference (Susan Murphy, University of Michigan, statistician) 
 

The tutorials inspired considerable interaction and discussion among participants during the breaks.  
Much discussion was devoted to beginning to understand the common themes and differences 
among competing approaches to the development of dynamic treatment regimes. 

A poster session/reception was held on the evening of Wednesday, June 20, and featured 
posters presented by a diverse group of researchers, including statisticians, mathematicians, 
engineers, and computer scientists. 

 
Workshop. On Thursday and Friday, June 21-22, a workshop was held, featuring talks presenting 
both the “big picture” of the methodological challenges as well as more advanced and targeted talks 
on research relevant to development of dynamic treatment regimes that built on the foundation 
provided by the tutorials.  After sets of related talks, a discussion session, with a defined question to 
frame the interactions among participants, took place.   
 
The titles of the presentations and the speakers were as follows: 
 
Thursday, June 21: 
 
Introduction and Overview, Susan Murphy, University of Michigan 
 
Sample Complexity of Policy Search with Known Dynamics, Ambuj Tewari, University of 
California, Berkeley 

http://www.samsi.info/200607/adaptive/presentations/Ambuj Tewari.pdf�


 

 
Discussion: What is the promise of work in sample complexity and upper bounds on generalization 
error? 
 
Clinical data based optimal STI strategies for HIV: a reinforcement learning approach, Damien 
Ernst, now at University of Liege, Belgium 
 
From Population to Individual Drug Dosing in Chronic Illness - Intelligent Control for Management 
of Renal Anemia, Adam Gaweda, University of Louisville 
 
Discussion:  What are the issues with model based work? 
 
Estimation of the effect of dynamic treatment regimes under flexible dynamic visit regimes, Andrea 
Rotnitzky, Di Tella University and Harvard University 
 
Asymptotic Bias Correction for Estimates of Optimal Dynamic Treatment Regimes, Erica Moodie, 
McGill University 
 
Discussion: What are the issues that concern statisticians? 
 
Adaptive stimulation design for the treatment of epilepsy, Joelle Pineau, McGill University 
 
Bias and Variance in Value Function Estimates, Peng Sun, Duke University 
 
Discussion: What are the key computational issues?   
 
Friday, June 22: 
 
Inference for Dynamic Regimes, Jamie Robins, Harvard University (this was a full morning 
presentation; the first part was tutorial in nature, and the second part involved current research of 
the speaker). 
 
Working Groups.  In the afternoon of Friday, June 22, the workshop participants planning to stay 
for the second week of the program divided into discussion groups centered around three key areas 
that would form the basis for the formal working groups that met during the second week of the 
program.  These areas were “Difficulties in Statistical Inference for Dynamic Treatment Regimes,” 
“Practical Challenges and Applications,” and “Translation Among Different Approaches.”  Each 
participant chose a “primary” and a “secondary” group and spent time with both groups.  During 
this afternoon session, group members “brainstormed” regarding the important challenges and 
questions centered around the group themes, produced lists of the most pressing problems, and 
outlined plans on how to address them for the following week.   Originally, four working groups 
were planned; however, following the discussions, the consensus was to combine the planned 
“Bayesian Approaches” group with “Practical Challenges and Applications.” 

A total of 30 participants either stayed on for the second week of the program or joined the 
program in the second week.  On Monday, June 25, the three working groups convened for four 
days (June 25-28) of discussions.   Participants met with both their primary and secondary groups, 

http://www.samsi.info/200607/adaptive/presentations/Damien Ernst.pdf�
http://www.samsi.info/200607/adaptive/presentations/Adam Gaweda.ppt�
http://www.samsi.info/200607/adaptive/presentations/Adam Gaweda.ppt�
http://www.samsi.info/200607/adaptive/presentations/Andrea Rotnitzky.pdf�
http://www.samsi.info/200607/adaptive/presentations/Erica Moodie.pdf�
http://www.samsi.info/200607/adaptive/presentations/Joelle Pineau.ppt�
http://www.samsi.info/200607/adaptive/presentations/Peng Sun.pdf�


 

which held morning and afternoon sessions to discuss and prioritize challenges.  During this period, 
the groups met as a whole for wide-ranging discussions and in subgroups to attack specific 
problems.  Some additional, focused activities evolved: 

 
• Participants created a wiki page for sharing information and posting references 

related to the program.   
• In the program spirit of undertaking special measures to engage junior researchers, a 

group of junior participants (graduate students, postdocs, and assistant professors 
within a few years of receipt of their degrees), dubbed the “Under 40 Committee,” 
formed, and took the lead in planning further activities on Wednesday and Thursday. 
 

The “Under 40 Committee” met in addition to the working groups to formulate activities 
and discussion points of interest to junior researchers.  This group spearheaded the following 
activities: 

 
• On Wednesday, a lunch group was convened during which several topics were 

discussed: (i) A list of journals relevant for different types of research articles on 
dynamic treatment regimes was developed; (ii) funding agencies that would support 
research on dynamic treatment regimes were identified, and strategies for writing 
grant applications in this area for these agencies were discussed; and (iii) academic 
departments, research centers, and other settings at which work on or interests in 
development of dynamic treatment regimes exists were identified as potential job 
opportunities for junior participants. 

• On Thursday, a “brainstorming” session was convened in the afternoon, with the 
goal of creating a list of specific research questions to be solved.  Following this, the 
“Under 40 Committee” members gave mini-presentations (5-10) minutes to the 
entire group of participants, with requests for feedback. 

 
Overall, the working group and other discussions were very fruitful, particularly in bridging 

the gaps in terminology and perspectives across disciplinary boundaries.    
 
Summary and Transitional Workshop. On Friday, June 29, the working groups met together. Each 
group presented their results, findings, and recommendations for the future to all participants. 
Discussion followed each presentation.    
 
4.6  Program Outcomes 
 
Central goals of the program were to expose participants to the area of dynamic treatment regimes 
and thereby spearhead new research on methodology for dynamic treatment regimes and the 
collaborations across disciplines critical to advancing the area. Follow-up with the participants 
demonstrates that the program had significant impact toward achieving these goals, as reflected in 
these representative testimonial comments: 
 
“This workshop has altered my thinking about how I interrogate the clinician and structure things 
during the process of designing a clinical trial.  I am also much more worried about selection bias.”  
(P. Thall, Biostatistics, M.D. Anderson Cancer Center). 



 

 
[Referring to a collaboration developed during the program] “We almost certainly would not to 
cement a working relationship without the opportunity of meeting face to face that the SAMSI 
meeting afforded.”  (E. Moodie, Epidemiology and Biostatistics, McGill University). 
 
“Participation in the program directed my interests towards multi-armed bandit problems.”  The 
work on multi-armed bandit, I believe, will be applicable in the dynamic treatment domain. I will 
soon look at specific applications.  (A. Rakhlin, Computer Science, University of California, 
Berkeley)   
 
“I am working with two of my students (Jinhui Ko and Sachiko Miyahara) on topics that I learned 
at the meeting. As a result of our participation in the workshop, we were able to enrich our 
Adaptive Treatment Strategies Reading Group Activities in our department 
(www.pitt.edu/~wahed/ATSRG/main.htm), discussing three talks from the workshop in details. 
Faculty and students in the Department (a group of about 10-12 researchers) became very much 
interested in this area.” (A. Wahed, Biostatistics, University of Pittsburgh).   
 
“I am working on pain management decision-making in two different directions.  One is treating 
pain via a two-stage program at the Eugene McDermott Center for Pain Management at UT 
Southwestern Medical Center (joint with Robert Gatchel in Psychology at UT Arlington).  The 
other is treating pain via neurostimulation, which my colleagues are currently studying in rats (joint 
with Seoung Bum Kim and Jay Rosenberger in my deparment, J.-C. Chiao in Electrial Engr, and 
Yuan-Bo Peng in Psychology).  I have students working on both directions.  We have submitted 
proposals to NSF.” (V. Chen, Industrial Engineering, University of Texas at Arlington) 
 
“For a young researcher, [the] summer program was excellent in connecting me with other 
researchers in this field…  I learned a lot from the discussion at the program focused on young 
researchers, and it is great to have the wiki repository as a reference I look back at from time to 
time.” (M. Rosenblum, postdoc in Biostatistics, University of  California, Berkeley). 
 

Participants report that they have developed collaborations focused on dynamic treatment 
regimes research; some of these are as follows: 

 
• J. Pineau (Computer Science, McGill University) and P. Sun (Fuqua School of Business, 

Duke University) have begun a collaboration on estimating components of the variance of 
an estimated policy (regime). 

 
• E. Moodie (Epidemiology and Biostatistics, McGill University) and M. Rosenblum (postdoc 

in Biostatistics, University of California at Berkeley) are working on methods for estimating 
dynamic treatment regimes. 

 
• E. Moodie (Epidemiology and Biostatistics, McGill University), P. Thall (Biostatistics, 

M.D. Anderson), and A. Wahed (Biostatistics, University of Pittsburgh) are collaborating on 
likelihood inference for adaptive treatment strategies (both frequentist and Bayesian). 

 



 

• B. Carlin (Biostatistics, University of  Minnesota) and P. Thall (Biostatistics, M. D. 
Anderson) have started the process of writing a book on adaptive clinical trials. 

 
• A. Gaweda (Medicine, University of Louiville) and D. Rivera (Chemical Engineering, 

Arizona State University) are collaborating on  a project entitled “Model Identifiably from 
Treatment Data.” 
 

• M. Davidian (Statistics, North Carolina State University) and M. Kosorok (Biostatistics, 
University of North Carolina at Chapel Hill) have initiated discussions on a 
multidisciplinary project to develop dynamic treatment regimes for cystic fibrosis. 

 
The program also inspired interdisciplinary exchange after the program, with a number of 

participants invited to give presentations or take sabbatic leave at the institutions of fellow 
participants, for example: 
 

• E. Moodie (Epidemiology and Biostatistics, McGill University) traveled to M.D. Anderson 
Cancer Center (visiting P. Thall) to give a seminar on dynamic treatment regimes. 

 
• J. Pineau (Computer Science, McGill University) traveled to the Department of Biostatistics 

at University of North Carolina at Chapel Hill (visiting M. Kosorok) to give a seminar on 
epilepsy and dynamic treatment regimes. 

 
• A.Wahed (Biostatistics, University of Pittsburgh) traveled to McGill University (visiting E. 

Moodie) to give a talk on sample size estimation for dynamic treatment regimes. 
 

• B. Carlin (Biostatistics, University of Minnestota) will spend Fall 2008 at M. D. Anderson  
Cancer Center to collaborate with P. Thall on a book on Bayesian adaptive clinical trials. 

 
• S. Murphy will give a plenary talk at a conference (organized by Damien Ernst, Electrical 

Engineering, University of Liege, Belgium) on Machine Learning and Knowledge 
Discovery.  

 
In addition to these interactions among program participants, participants in the program 

have or will disseminate results inspired by the program in invited talks, for example:   
 

• M. Davidian (Statistics, North Carolina State University) and A. Tsiatis (Statistics, North 
Carolina State University gave an invited presentation entitled “Novel Study Designs for 
Treatment Strategies that Reflect Actual Clinical Practice: Issues They Raise Regarding 
Implementation and Analysis” at the Research Conference for staff (including clinicians, 
statisticians, health care economists) at Duke Clinical Research Institute, Duke University.  

 
• M. Davidian (Statistics, North Carolina State University) gave a talk entitled 

“Mathematical-Statistical Modeling to Inform the Design of HIV Treatment Strategies and 
Clinical Trials” at the 2008 ENAR Spring Meeting and at the 2007 FDA/Industry Statistics 
Workshop. 

 

http://www4.stat.ncsu.edu/~davidian/enar08.pdf�
http://www4.stat.ncsu.edu/~davidian/enar08.pdf�


 

• Several program participants gave talks in a session entitled “Dynamic Treatment Regimes: 
Practice and Theory,” organized by P. Thall (Biostatistics, M. D. Anderson) at the 2008 
ENAR Spring Meeting:  S. Murphy (Statistics, University of Michigan), “Screening 
Experiments for Dynamic Treatment Regimes;” P. Thall, “Two-Stage Treatment Strategies 
Based on Sequential Failure Times;” and A. Rotnitzky (Statistics, Di Tella University, 
Argentina, and Biostatistics, Harvard), “Optimal Treatment and Testing Strategies with 
Possibly Non-ignorable Observation Processes.”  
 

• Several program participants gave talks in a session entitled “On the Utility of Deterministic 
Models for Causal Effects” at the 2008 ENAR Spring Meeting: J. Lok (Biostatistics, 
Harvard), “Mimicking Counterfactual Outcomes to Avoid Deterministic Effects;” and J. 
Robins (Biostatistics, Harvard), “Causal Models for the Effects of Weight Gain on 
Mortality.” 

 
• M. Davidian (Statistics, North Carolina State University) gave a entitled “An  Introduction 

to Dynamic Treatment Regimes” at the School of Public Health at University of  Alabama, 
Birmingham. 

 
• A. Gaweda (Medicine, University of Louisville) gave a talk to the NIH Biomedical 

Computing Interest Group entitled “Application of Control Theory and Machine Learning to 
Drug Dose Determination” at NIH. 

 
• S. Murphy (Statistics, University of Michigan) gave a talk on “Experiments and  Dynamic 

Treatment Regimes” at the NIAID Biostatistics Research Branch. 
 

• S. Murphy (Statistics, University of Michigan) gave a talk on “Novel Clinical Trial 
Designs” at the 98th Annual Meeting American Psychopathological Association, New York. 

 
• S. Murphy (Statistics, University of Michigan) will present a talk on developing dynamic 

treatment regimes at the INFORMS meeting (organized by J. Ivy, Industrial Engineering, 
North Carolina State University). 

 
• M. Davidian (Statistics, North Carolina State University) will be a discussant in a session on 

mathematical modeling and simulation to design treatment strategies at the Health Care 
Engineering Symposium (organized by S. Roberts, Industrial Engineering, North Carolina 
State University) 

 
• M. Qian (Graduate Student in Statistics, University of Michigan) was selected to give a talk 

on “Model Selection for Individualized Treatment Rules with Lasso Penalty” at the 
Michigan Student Symposium for Interdisciplinary Statistical Sciences. 

 
• A. Tsiatis (Statistics, North Carolina State University) has been invited to give a 

presentation to the Directors of the Institutes of NIH on novel methodological challenges in 
biomedical research; his talk will promote the need to study treatment as multi-stage 
decision making.   

 



 

Also following from the program, several participants received grants to carry out 
methodological research on dynamic treatment regimes, including S. Murphy (Statistics, University 
of Michigan) and J. Pineau (Computer Science, McGill University), who, with two psychiatrist 
collaborators, has received a grant from NIMH; and D. Rivera (Chemical Engineering, Arizona 
State University), who received a NIH K25 award and a R21 grant to pursue research and training 
in dynamic treatment regimes.  Several graduate student dissertations have been inspired or 
impacted by the program (Bibhas Chakraborty,  
Min Qian, Eric Laber, Lacey Gunter, Statistics, University of Michigan; Min Zhang, Statistics, 
North Carolina State University). 

A number of publications (published, in press, submitted)  and technical reports authored by 
participants have resulted from the program; see below. 

In summary, the program showed significant success meeting its objectives.  Fruitful, 
synergistic collaborations among participants from complementary disciplines, which otherwise 
would not have materialized and which are critical to advances in the area of dynamic treatment 
regimes, have been established.  Participants whose knowledge of the area was not extensive before 
the program have been inspired to undertake learning and research on dynamic treatment regimes.  
Junior researchers benefited significantly from exposure to the ideas of senior researchers from 
diverse disciplines and from interaction with each other.   
 
4.7  Governmental and Industrial Participation:  None. 
 
4.8  Publications:   
 
Published or in press: 
 
B.P. Hobbs and B.P. Carlin.  Practical Bayesian Design and Analysis for Drug and Device Clinical 
Trials.  J.  Biopharmaceutical Statistics, 18, 54-80, 2008. 
 
A.I. Oetting, J.A. Levy, R.D. Weiss, and S.A. Murphy. Statistical Methodology for a SMART  
Design in the Development of Adaptive Treatment Strategies.  To appear in Causality and 
Psychopathology: Finding the Determinants of Disorders and their Cures (P.E. Shrout, Ed.) 
Arlington VA: American Psychiatric Publishing, Inc., 2008. 
 
J.M. Robins, L. Orellana, M.A. Hernan, and A. Rotnitzky.  Estimation and Extrapolation of 
Optimal Treatment and Testing Strategies.  To appear in Statistics in Medicine, 2008. 
 
S. Ross, B. Chaib-draa, and J. Pineau. Bayes-Adaptive POMDPs. To appear in Neural Information 
Processing Systems (NIPS). 2008. 
 
S. Ross, J. Pineau and B. Chaib-draa. Theoretical Analysis of Heuristic Search Methods for Online 
POMDPs". To appear in Neural Information Processing Systems (NIPS). 2008. 
 
Yang, Z., V. C. P. Chen, M. E. Chang, M. L. Sattler, and A. Wen.  A Decision-Making Framework 
for Ozone Pollution Control.  To appear in Operations Research, 2009.  (COSMOS Technical 
Report 05-04). 
 



 

Submitted or tech reports to be submitted: 
 
J. Abernethy, E. Hazan, and A. Rakhlin, An Efficient Algorithm for Bandit Linear Optimization. 
 
P. Bartlett, V. Dani, T. Hayes, S. Kakade, A. Rakhlin, and A. Tewari. High Probability Regret 
Bounds for Online Optimization. 
 
A. Buu, R.A. Zucker, and S.A. Murphy. Statistical Methods for Estimating Latent Scores: A 
Methodological Comparison. 
 
M.M.Fard, J. Pineau, and  P. Sun. A Variance Analysis for POMDP Policy Evaluation. 
 
E. Laber and S.A. Murphy. Small Sample Inference for Generalization Error in  
Classification Using the CUD Bound. 
 
H. McGowan, R.L. Nix, S.A. Murphy, K.L. Bierman, and CPPRG,  Investigating the Effects of 
Selection Bias in Dose-Response Analyses of Preventive Interventions. 
 
S.A. Murphy and D. Bingham. Screening Experiments for Developing Dynamic Treatment 
Regimes. 
 
S. Ross, J. Pineau, S. Paquet, and B. Chaib-draa. Online Algorithms for POMDPs: A Survey. 
 
M. Zhang, A.A. Tsiatis, and M. Davidian.  Inference on Treatment Effects from a Randomized 
Clinical Trial in the Presence of Premature Treatment Discontinuation. 
 
4.9  Diversity:  The group included a diverse set of participants, including individuals in computer 
science, chemical engineering, industrial engineering, statistics, biostatistics, applied mathematics, 
business and psychologists.  We also included individuals at a variety of career stages from 
graduate student, postdoc, assistant professor, associate professor and full professor. 
 
4.10 External Support: The Program Leaders received secretarial support during preparations for 
the program from NIH R21 DA019800, Methodology for Adaptive Treatment Strategies (S. A. 
Murphy, PI)    



 

4.11 Summary of Exciting Research and Research Nuggets: 
 

The management of chronic disorders, such as mental illness, substance dependence, cancer, 
and HIV infection, involves a series of clinical decisions on treatment made over time.  In practice, 
these decisions are based on characteristics of and outcomes observed up until the current decision 
point for the individual patients, and are generally made based on clinical judgment rather than a 
formal, evidence-based process.  Dynamic treatment regimes are formal sets of sequential decision 
rules that take as input time-varying measurements on the patient and output the next step of 
treatment, thus operationalizing clinical practice.  Methodology for developing dynamic treatment 
regimes and for designing experiments to gather data to be used in such efforts is an emerging and 
challenging area.  The SAMSI Summer Program on Challenges in Dynamic Treatment Regimes 
and Multistage Decision-Making brought together researchers from diverse disciplines, including 
statistics, applied mathematics, computer science, and engineering, to foster collaborations that can 
exploit the differing perspectives to accelerate advances in this area.  

 A critical research nugget is “the realization that scientists from a wide variety of disciplines 
can come together to collaborate and improve  multi-stage decision making across a variety of 
fields from health-related fields (e.g. HIV, mental health, cancer) to autonomous helicopter flight, 
robotics, and artificial intelligence.  This has had several impacts; in particular participants have 
formed teams: 

• To develop a “mapping” relating the fields of reinforcement learning in computer science, 
control theory in engineering, and inferential techniques such as g-estimation in statistics, 
highlighting differences and similarities.    

• To provide confidence measures for data-derived dynamic treatment regimes.  This group 
involves computer scientists, business school members and statisticians. 

• To consider both the combination of adaptive clinical trial design with the investigation of 
dynamic treatment regimes.  This group involves both statisticians and biostatisticians. 

• To further investigate causal issues in constructing dynamic treatment regimes from data.  
This group involves individuals from informatics and engineering.  

• To investigate discussions on a multidisciplinary project to develop dynamic treatment 
regimes for cystic fibrosis.  This group involves statisticians, applied mathematicians and 
biostatisticians. 

 



 

5.  The Geometry and Statistics of Shape Spaces 
 
5.1  Scientific Overview 
 Shapes are prevalent in the outside world and in science. They manifest themselves in 
live animals, plants, landscapes, or in man-made materials, like cars, planes, building, bridges, 
and they are designed from aesthetic as well as efficacy considerations. Internal organs of 
humans or other animals also have a commonly accepted, well-defined shape, and their study is 
an old science called anatomy. For the human mind, there is an intuitive notion of what shapes 
are, why they differ or look alike, or when they present abnormalities with respect to ordinary 
observations. Sculpture is the art of rendering existing shapes, or creating new ones, and the fact 
that artists are still able to provide unambiguous instances of subjects through distorted or 
schematic representations is a strong indication of the robustness of the human shape recognition 
engine.  

However, an analytical description of a shape is much less obvious, and humans are 
much less efficient for this task, as if the understanding and recognition of forms works without 
an accurate extraction of their constituting components, which is probably the case. We can 
recognize a squash from an eggplant or a pepper using a simple outline, and even provide a 
series of discriminative features we can distinguish, but it is much harder to instantiate a verbal 
description of any of them, accurate enough, say for a painter to reproduce it.  

It is therefore not surprising that, for mathematics, shape description remains mostly a 
challenge. The last fifty years of research in computer vision has shown a amazingly large 
variety of points of view and techniques designed for this purpose: 2D or 3D sets they delineate 
(via either volume or boundary), moment-based features, medial axes or surfaces, null sets of 
polynomials, configurations of points of interest (landmarks), to name but a few. Yet, it does not 
seem that any of these methods has emerged as ideal, neither conceptually nor computationally, 
for describing shapes.  

Beyond the shape characterization issue, the more ambitious program which has 
interested a large group of researchers during the last two decades, starting with the seminal 
work of David Kendall, is the study of shapes spaces and their statistics. Here shapes are not 
only considered individually, but they are seen as variables, belonging to some generally infinite 
dimensional space which possesses a specific geometry. The theoretical study of such spaces, the 
definition of computationally feasible algorithmic and statistical procedures has been the subject 
of a still growing line of work. For example, Kendall’s original contribution focused on 
collections of landmarks modulo the action of rotation and scale. It has since been extended to 
the actions of other groups and to plane curves instead of points. Other examples build shape 
spaces using the medial axis representation. The last few years has seen the emergence and the 
development of several new techniques, building infinite dimensional Riemannian metrics on 
curves and other shape representations, involving several groups over the world. Within applied 
mathematics, the analysis of shape spaces arises at a nodal point in which geometry, statistics 
and numerical analysis each have a fundamental contribution.  

The SAMSI summer program in Shape Spaces sought to bring this area to the attention of 
statisticians, computer scientists and mathematical scientists, whose expertise is critical for the 
full development of a mathematical and statistical theory of shape which has direct application to 
a diverse array of problems in computer imaging, medical imaging, and the physical and 
biological sciences. The program included a mixture of tutorials, research presentations, and 
working group activities on the subject. The goal was to provide an entry point into the field to 



 

interested students and faculty, and to allow researchers who are specialists in the area to 
exchange recent results and information.  
 
5.2  Program Scope, Timing, And Activities  
 
 The program took place July 7-13, 2007 (from Saturday through Friday). The meeting 
consisted of two days of tutorials, three days of conferences on shape spaces and two days for 
working group meetings.  
 
Tutorials at Radisson RTP (Saturday-Sunday July 7-8): 
 
Two days of tutorials were held to provide participants with the foundations for infinite 
dimensional shape spaces, statistics and analysis on these spaces, and a survey of the application 
of these methods to medical imaging. All tutorials were taught by experts listed for each area.  
 
July 7: Differential geometry and curvature in infinite dimensional spaces with application to 
shape spaces by Peter Michor (Universitat Wien) and David Mumford (Brown University) and 
Diffeomorphisms as an infinite dimensional Lie group and the Euler-Poincare reduction by 
Laurent Younes (Johns Hopkins University).  
 
July 8: Probability measures and statistics on function spaces and nonlinear infinite dimensional 
spaces by Alain Trouve (Ecole Normale Superieure de Cachan), Numerical methods for shape 
analysis by Stephen Marland jointly prepared with Robert McLachlan (Massey University), and 
Shapes in medical imaging: Computational Anatomy by Michael Miller(Johns Hopkins 
University). 
 
Workshop: Geometry and Statistics of Shape Spaces at Radisson RTP (Monday –
Wednesday, July 9-11) . 
           The workshop featured talks by invited principal lecturers of approximately 45 minutes, 
shorter invited talks by New Researchers of approximately 20-25 minutes, and a poster session 
to which all participants were invited to contribute.  
 
Principal Lecturers:   
Daniel Cremers (University of Bonn), James Damon (University of North Carolina at Chapel 
Hill), Peter Giblin (The University of Liverpool), John Kent (University of Leeds), Benjamin 
Kimia (Brown University), Hamid Krim (North Carolina State University), Huiling Le 
(University of Nottingham), Robert McCann (University of Toronto), Steve Pizer (University of 
North Carolina at Chapel Hill), Anuj Srivastava (Florida State University), Paul 
Thompson(University of California, Los Angeles), Keith Worsley (McGill University).  
 
 
New Researcher Lecturers:   
Yan Cao (University of Texas, Dallas), Pedro Felzenszwalb (University of Chicago), Tom 
Fletcher (University of Utah), Kathryn Leonard (California Institute of Technology), Namrata 
Vaswani (Iowa State University), Stéphanie Allassonnière (LAGA, Universite Paris 13), 
Guillaume Charpiat (Max Planck Institute), Joan Glaunes (University Paris 5)  



 

.   
These lectures presented recent developments related to the geometric and statistical properties 
associated to shapes and the application of these results to a wide variety of imaging problems. 
The lecture emphasized open problems and new directions arising from the results  presented.  
 
Working Groups at SAMSI (Thursday-Friday July12-13): 
Four Working Groups were formed to discuss open problems, and promising areas for 
investigation. The group meetings consisted of open discussion sessions, one for each half day. 
This allowed participants to be involved with more than one group if desired.  
The  working groups spanned the following topics:  
Topic 1: The geometry of shape spaces.  
Topic 2: Probabilistic models of shapes. 
Topic 3: Applications of 2D shape analysis. 
Topic 4: Applications of 3D shape analysis  
 
5.3  Organization and Program Leadership  
 Program Leaders: Darryl Holm (Imperial College, London), Peter Michor (University of 
Vienna), Michael Miller (Johns Hopkins University), David Mumford (Brown University), Tilak 
Ratnanather (Johns Hopkins University), Alain Trouve (Ecole Normale Superieure de Cachan) 
and Laurent Younes (Johns Hopkins University); Directorate Liaison – James Damon (SAMSI).  
 
5.4  Program Participants  
 Invitations were extended to approximately 90 participants, and with additional interest, 
the final number of participants was 118 from areas of statistics, mathematics, computer science, 
and the health sciences including 44 new researchers.  Of these, approximately 30  participated 
in Working Groups.  
 
5.5  Program Funding 
 The workshop was partially supported by the NSF award 0456253, FRG: The Geometry, 
Mechanics and Statistics of the Infinite-dimensional Manifold of Shapes. One of the 
commitments of this Focused Research Group was to contribute to the organization of an 
international workshop on the group  themes.  
 
5.6  Program Outcome  
 The goal of the Program is to introduce researchers to these new ideas for studying 
shapes in imaging problems via statistical and geometric properties defined using shape spaces. 
The goal of the program will be the identification of new mathematical and statistical directions 
for the analysis of shape stimulated by ongoing problems for various imaging modalities.  



 

6.  Education and Outreach Program 
 
The SAMSI Education and Outreach (E&O) Program encompasses a variety of activities that 
have achieved national stature for both their scientific and pedagogical content. The annual 
activities include two-day Undergraduate Outreach Days held in November and March, a week-
long Under-graduate Workshop (UGS) held in May, and the ten-day Industrial Mathematical and 
Statistical Modeling (IMSM) Workshop for Graduate Students that is held at the end of July. 
 
6.1  Undergraduate Outreach Days: 
The two outreach workshops are held annually to expose undergraduates from programs around 
the country to topics and research directions associated with concurrent SAMSI programs. One 
goal of these workshops is to illustrate the application and synergy between mathematics and 
statistics which goes far beyond that which students have seen in coursework. The overall 
objective is to broaden the perspective of students with regard to both future graduate studies and 
career choices. 
 
6.1.1  Risk Analysis, Extreme Events and Decision Theory: November 9-10, 2007 
The November outreach workshop focused on topics from the SAMSI Program on Risk 
Analysis, Extreme Events and Decision Theory. The students were provided with an overview of 
SAMSI by Ralph Smith (SAMSI-NCSU) after which program leaders, participants, postdocs and 
students gave a variety of presentations and tutorials. Richard Smith (UNC) started the Friday 
morning session with an overview presentation summarizing the “Statistics of Extremes.” This 
was followed by an overview presentation by SAMSI Postdoc Elaine Spiller on “Models of 
Volcano Avalanches.” Postdoc Guang Cheng and SAMSI Grad Fellow Evangelos Evangelou 
then provided background for the afternoon’s tutorial session, led by Dipak Dey (U Conn), on 
“Bayesian Modeling Geared toward Extreme Events.” This session was supported by visiting 
Graduate Fellows Sourish Das and Elijah Gaioni and SAMSI Postdocs Jayanta Pal and Vered 
Madar. Ralph Smith led an open discussion focused on graduate school and career options 
related to the program that concluded the afternoon program. During dinner on Friday, members 
of the directorate and program interacted with students to further discuss career opportunities in 
the field. The workshop concluded on Saturday with presentations by David Banks (Duke), Jesus 
Rios (SAMSI Postdoc), Betsy Enstrom (SAMSI Grad Fellow), and Mike Porter (SAMSI 
Postdoc) on game theoretic concepts in Risk Analysis. Details regarding the workshop can be 
obtained at the website http://www.samsi.info/workshops/2007ug-workshop200711.shtml. There 
were 24 student participants which included 9 females, 5 African Americans, and 1 Hispanic. 
 
6.1.2  Random Media and Environmental Sensor Networks: February 29 - March 1, 2008 
The second workshop focused on topics from the SAMSI Programs on Random Media and Envi- 
ronmental Sensor Networks. The Friday morning session focused on level set methods and 
Voronoi tesselations and applications. Kazi Ito (North Carolina State University) provided 
overview presentations that were followed by hands-on tutorial sessions led by SAMSI Graduate 
Fellows Martin Heller, Zhonghua Qiao and Qin Zhang. The afternoon session was dedicated to 
Sensor Network applications. Kenji Yamamoto (Northern Arizona University) started the session 
with an introductory presentation on “Wireless Sensor Networks.” This was followed by tutorials 
led by David Bell (SAMSI Grad Fellow), Michael Porter (SAMSI Postdoc) and Paul Flikemma 
(Northern Arizona University). Saturday’s presentations focused on theory and applications 



 

pertaining to “Imaging Using Waves.” This was led by Hongkai Zhao (UC Irvine) with 
assistance from SAMSI Postdoc Weigang Zhong. As with  the outreach workshop in November, 
members of the directorate and SAMSI postdocs met with the students during dinner on Friday 
to discuss graduate and career opportunities. Details regarding the workshop, including the 
presentations,can be obtained at the website 
http://www.samsi.info/workshops/2007ugworkshop200802.shtml. There were 24 attendees 
which included 12 females. 
 
6.2  Undergraduate Workshop: May 21-25, 2007 
The one-week SAMSI Workshop for Undergraduates focused on mathematical and statistical 
topics pertaining to inverse problems. During the initial sessions, students were introduced to 
physical applications involving structural, acoustic and thermal systems as well as the concepts 
of forward and inverse problems. Both mathematical and statistical models were derived for a 
prototypical system comprised of a vibrating beam, and significant attention was focused on the 
formulation and implementation of least squares relations to estimate material parameters given 
measured data. The tutorials included substantial exposure to MATLAB and routines for 
numerical integration and optimization. On the final day of the workshops, each student team 
presented the results they had obtained during the week. The Undergraduate Workshop 
encompasses three highly unique components. (i) All tutorials and sessions were presented by 
SAMSI graduate students and postdocs under close supervision of Smith, members of the 
Education and Outreach Committee, and local faculty. This allowed the undergraduates to 
interact with peers within educational and research programs they are considering and it 
provided valuable experience for the presenters, many of whom are considering academic 
careers. (ii) The workshop provided students with an intensive introduction to the synergy 
between applied mathematics and statistics within the context of timely physical applications. 
(iii) During one of the sessions, the students were introduced to a variety of experiments and 
each team collected their own data from the vibrating beam. This exposure to data collection 
illustrates both the physical basis for models and various mechanisms yielding uncertainty or 
noise. Whereas a number of aspects were listed as highly positive in exit evaluations, the 
laboratory experience was one of the most highly ranked experiences. Full documentation 
regarding the presentations, tutorials, software, and student presentations can be found at the 
website http://www.ncsu.edu/crsc/events/ugw07/.  There were 18 participants in the workshop 
ncluding 12 females and 4 African Americans.  
 
6.3  Industrial Mathematical and Statistical Modeling Workshop: July 23 - 31, 2007 
The ten-day Industrial Mathematical and Statistical Modeling Workshop for Graduate Students 
was the 13th in the series and the 5th sponsored by SAMSI. The overall goals of the workshop 
are twofold: (i) expose mathematics and statistics students to current research problems from 
government laboratories and industry which have deterministic and stochastic components, and 
(ii) expose students to a team approach to problem solving. During the workshop, the students 
learn to communicate with scientists outside their discipline, allocate tasks among team 
members, and disseminate results through both oral presentations and written reports.  For the 
2007 workshop, 38 participants were chosen from 31 universities. Of the 38, 20 were female, 2 
were African American and 1 was Hispanic. The attendees were divided into 6 teams to 
investigate current research problems presented by scientists from the Bureau of Labor Statistics, 



 

Cherokee Investment Partners, Constella Group, the Environmental Protection Agency, MIT 
Lincoln Laboratories, and Nippon Steel. Each team gave a 30 minute oral presentation 
summarizing their results on the final day of the workshop and written reports were compiled as 
the SAMSI Technical Report 2007-7 which can be obtained at http://www.samsi.info/reports/ 
index.shtml.  Details regarding the workshop can be found at 
http://www.ncsu.edu/crsc/events/imsm07/. 
 
6.4  Diversity: 
See Section I.H for discussion of the efforts to promote diversity. 



 

F.  Industrial and Governmental Participation 
 

Government and industry participation in SAMSI program and activities reflects broad interest in 
the SAMSI vision. Most SAMSI workshops had extensive participation by individuals from 
industry and government. Here, we summarize only the more intensive involvements, e.g., 
participation of such individuals in program working groups. 
 
Development, Assessment and Utilization of Complex Computer Models: Activities 
organized at the Program Level included one joint summer school with Los Alamos National 
Laboratories (LANL), and two joint workshops with the National Center for Atmospheric 
Research (NCAR).  
 
The Air Quality working group and the Systems Biology working group had very close 
connections with the Environmental Protection Agency (EPA). The Climate and Weather 
working group and the Terrestrial Models working group worked in very close collaboration 
with NCAR; in fact most computer models used in this working group came from NCAR, and 
most of their specific meetings were jointly organized with NCAR. The Engineering 
Methodology working group and the Methodology working group had important contacts with 
the Swiss Federal Institute of Aquatic Science and Technology, General Electric, LANL, Sandia 
National Laboratories, Pratt and Whitney, the National Institute of Standards and Technology, 
and Rolls Royce. 
 
High Dimensional Inference and Random Matrices: The program had an extensive 
collaboration with the National Center for Atmospheric Research, including multiple working 
group members and two joint workshops.  
 
Risk Analysis, Extreme Events and Decision Theory: This program had working group 
members from IBM, the Center for Disease Control and Prevention (CDC), and NCAR. Contact 
was also made to Genesys Lab of Alcatel-Lucent to obtain data for testing methodology. 
 
Environmental Sensor Networks: This program had working group members from government 
agencies, laboratories, and industry, including EPA, CDC, Marine Biological Laboratory, the 
IBM Watson Research Center, and the National Institute for Space Research (Brazil). 
 
Education and Outreach Program: In the Industrial Mathematical and Statistical Modeling 
Workshop, the attendees were divided into 6 teams to investigate current research problems 
presented by scientists from the Bureau of Labor Statistics, Cherokee Investment Partners, 
Constella Group, the Environmental Protection Agency, MIT Lincoln Laboratories, and Nippon 
Steel. 
 
 



 

G.  Publications and Technical Reports 
 
I.  Development, Assessment and Utilization of Complex Computer Models 
 
Publications and Technical Reports 
 

• Bayarri, M.J., J.O. Berger, E. Calder, K. Dalbey, S. Lunagomez, A.K. Patra, E.B. Pitman, 
E.T. Spiller, and R.L. Wolpert, “Using Statistical and Computer Models to Quantify 
Volcanic Hazards” Submitted to the Techometrics special issue on computer models. 

 
• Bayarri, M.J., J. O. Berger, M. C. Kennedy, A. Kottas, R. Paulo, J. Sacks, J. A. Cafeo, C., 

H. Lin, and J. Tu (2005). “Bayesian Validation of a Computer Model for Vehicle 
Crashworthiness” Tech. rep.163, National Institute of Statistical Sciences. (Submitted to 
Journal of the American Statistical Association) 

 
• Bayarri, M.J., Berger, J.O., Paulo, R., Sacks, J., Cafeo, J.A., Cavendish, J., Lin, C.H., and 

Tu, J. (2007). “A Framework for Validation of Computer Models” Technometrics 49 # 2 
pp.138-154. 

 
• Bayarri, M.J., Berger, J.O., Cafeo, J., Garcia-Donato, G., Liu, F., Palomo, J., 

Parthasarathy, R.J., Paulo, R., Sacks, J., Walsh, D (2007). “Computer Model Validation 
with Functional Output” Annals of Statistics 35 #5, pp 1874-1906. 

 
• Bayarri, M.J., J. O. Berger and G. Molina (2007). “Incorporating Uncertainties into 

Traffic Simulators”  In Recent Advances in Modeling and Simulation. Tools for 
Communication Networks and Services (A. Netjat Ince and Arnold Bragg, eds.). pp. 330-
347. Springer. 

 
• Boys, R. J., Wilkinson, D. J., Kirkwood, T. B. L. (2008) “Bayesian Inference for a 

Discretely Observed Stochastic Kinetic Model” Statistics and Computing, available on-
line. 

 
• Conti, S., O’Hagan,A.  "Bayesian Emulation of Complex Multi-output and Dynamic 

Computer Models" Journal of Statistical Planning and Inference (2007) Research Report 
No. 569/07.  Submitted 

 
• Craigmile, P.F., N. A. Cressie, T. J. Santner, and Y. Rao (2006) “Bayesian Inferences on 

Environmental Exceedances and Their Spatial Locations” Extremes, 8(3), 143-159. 
 

• Cressie, N.A., B. E. Buxton, C. A. Calder, P. F. Craigmile, C. Dong, N. J. McMillan, M. 
Morara, T. J. Santner, K. Wang, G. Young, and J. Zhang (2007) “From Sources to 
Biomarkers: A Hierarchical Bayesian Approach for Human Exposure Modeling” Journal 
of Statistical Planning and Inference, 137, 3361-3379. 

 



 

• DeVault, K.J., P.A. Gremaud, V. Novak, M.S. Olufsen, G. Verniµeres and P. Zhao 
(2008). “Bloodflow in the Circle of Willis: Modeling and Calibration” submitted for 
publication in SIAM MMS (Multiscale modeling and simulation: a SIAM 
interdisciplinary journal). 

 
• Foley, M. and Fuentes, M. (2008). “A Statistical Framework to Combine Multivariate 

Spatial Data and Physical Models for Hurricane Surface Wind Prediction” Journal of 
Agricultural,Biological, and Environmental Statistics, in press. 

 
• Fuentes, M., Reich, B., and Lee, G. (2008). “Spatial-temporal Mesoscale Modelling of 

Rainfall Intensity using Gage and Radar Data”  Annals of Applied Statistics, in press. 
 

• Guillas, S. Jinghui Bao, Yunsoo Choi and YuhangWang, February 2008. “Statistical 
Correction and Downscaling of Chemical Transport Model Ozone Forecasts over 
Atlanta” Atmospheric Environment 42, 6, Pages 1338-1348. 

 
• Hacker, J.P., Anderson, J.L., Pagowski, M.  “Improved Vertical Covariance Estimates 

for Ensemble-Filter Assimilation of Near-Surface Observations”  Mon. Wea. Rev., 135, 
10211036  (2007) 

 
• Hacker, J.P., Rostkier-Edelstein, D.  “PBL State Estimation with Surface Observations, a 

Column Model, and an Ensemble Filter”  Mon. Wea. Rev., In Press  (2007) 
 

• Henderson, D. A., Boys, R. J., Krishnan, K. J., Lawless, C., Wilkinson, D. J. (2007) 
“Bayesian Emulation and Calibration of a Stochastic Computer Model of Mitochondrial 
DNA Deletions in Substantia Nigra Neurons” under revision for J.A.S.A. 

 
• Henderson, D. A., Boys, R. J., Wilkinson, D. J. (2008) “Bayesian Calibration of a 

Stochastic Kinetic Computer Model using Multiple Data Sources” submitted to the 
Technometrics special issue on computer models. 

 
• Kaufman, C. and Sain, S. “Bayesian Functional ANOVA Modeling Using Gaussian 

Process Prior Distributions”  submitted to Journal of Computational and Graphical 
Statistics (2008) 

 
• Kaufman, C., Schervish, M., and Nychka, D. “Covariance Tapering for Likelihood 

Based Estimation in Large Spatial Datasets” , under revision for Journal of the American 
Statistical Association (2007) 

 
• Li, J., Spiller, E.T., Biondini, G.  “Noise-induced Perturbations of Dispersion-managed 

Solitons”  Submitted to Physical Review A, January 2007 
 

• Liu, F. M.J. Bayarri, J.O. Berger, R. Paulo, J. Sacks (2008). “A Bayesian Analysis of the 
Thermal Challenge Problem” Computer Methods in Applied Mechanics and Engineering 
(in press), doi: 10.1016/j.cma.2007.05.032 

 



 

• Ma, C.  “Construction of Non-Gaussian Random Fields with any Given Correlation 
Structure.  Journal of Statistical Planning and Inference, In Press. (2008) 

 
• Ma, C.  “Intrinsically Stationary Variograms in Space and Time”  Theory of Probability 

and It’s Applications.  In Press. (2008) 
 

• Ma, C.  “Planar-Temporal Stationary Correlation Models That Depend on the Maximum 
Norm”  IEEE Transactions on Signal Processing, vol. 55, 889-896 (2007) 

 
• Ma, C.  “Rational Covariance Functions for Nonstationary Random Fields”  IEEE 

Transactions on Information Theory, vol. 54, 895-987 (2008) 
 

• Ma, C.  “Recent Developments on the Construction of Spatio-Temporal Covariance 
Models”  Stochastic Environmental Research and Risk Assessment, vol. 22 (Supplement 
1) S39-S47. (2008) 

 
• Ma, C.  “Stationary Random Fields in Space and Time with Rational Spectral Densities”  

IEEE Transactions on Information Theory, vol. 53, 1019-1029 (2007) 
 

• Ma, C.  “Stochastic Processes with a Particular Type of Variograms”  Research Letters 
in Signal Processing, vol. 2007, Article ID 61579, 5 pages. 

 
• Ma,C.  “Why is Isotropy so Prevalent in Spatial Statistics?  Proceedings of the American 

Mathematical Society, vol. 135, 865-871 (2007) 
 

• Mandal, A., Pritam Ranjan and C.F. Jeff Wu  “G-SELC: `Optimization by Sequential 
Elimination of Level Combinations Using Genetic Algorithms and Gaussian Processes" 
to appear in Annals of Applied Statistics 

 
• Ong, K.L., Santner, T.J., Bartel, D.L.  “Robust Design for Acetabular Cup Stability 

Accounting for Patient and Surgical Variability”  Submitted.  (2006) 
 

• Pahle, J. et al (2008) “Information Transfer in Signaling Pathways: a Study using 
Coupled Simulated and Experimental Data” BMC Bioinformatics 9:139. 

 
• Rempala, G. A., Kalbfleisch, T., Teneng, I. (2007) “Validation of a Mathematical Model 

of Gene Transcription in Aggregated Cellular Systems: Application to L1 
Retrotransposition” Journal of Computational Biology, 14(3): 339-349. 

 
• Reich, B., and Fuentes, M. (2007). “A Multivariate Semiparametric Bayesian Spatial 

Modeling Framework for Hurricane Surface Wind Fields” Annals of Applied Statistics, 
1, 249-264. 

 
• Reichert, P., Mieleitner, J.  “Analyzing Input and Structural Uncertainty of a 

Hydrological Model with Stochastic Time-Dependent Parameters”  Submitted to Water 
Resources Research. (2007) 



 

 
• Rougier J.C., (2008). “Efficient Emulators for Multivariate Deterministic Functions” 

being revised for the Journal of Computational and Graphical Statistics. 
 

• Rougier, J., Guillas, S., Maute, A., Richmond, A.  “Emulating the Thermosphere-
Ionosphere Electrodynamics General Circulation Model (TIE-GCM)”  Being revised for 
Technometrics.  SAMSI TR 2007-5 (2007) 

 
• Santner, T.J., P. F. Craigmile, C. A. Calder, and R. Paul “Effect and Pathways Modifiers 

in a Bayesian Pathways Analysis of the National Human Exposure Assessment Survey for 
Arsenic in EPA Region 5" to appear in Environmental Science & Technology. 

 
• Singh, A. V., Rouchka, E., Rempala, G., Bastian, C., Knudsen, T. B. (2007) “Integrative 

Database Management for Mouse Development: Systems and Concepts” Birth defects 
research (Part C), 81, 1-19. 

 
• Spiller E.T., A. Budhiraja, K. Ide, and C.K.R.T. Jones.   “Modified Particle Filter 

Methods for Assimilating Lagrangian Data into a Point-vortex Model”  (to appear in 
Physica D). 

 
• Taddy, M., Herbert K. H. Lee, Genetha A. Gray, and Joshua D. Griffin, “Bayesian 

Guided Pattern Search for Robust Local Optimization" submitted for publication, 
available as tech report UCSC ams2008-02 at 
http://www.ams.ucsc.edu/reports/trview.php?content=view&name=ams2008-02 

 
• White, G., Reichert, P., Bayarri, M.J., Santner, T.J. and Pittman, E.B., “Bayesian Kalman 

Filter for Emulation of Complex Engineering Computer Models”, submitted to 
Technometrics. 

 
• Williams, B.J., Santner, T.J., Notz, W.I., Lehman, J.S.  “Sequential Design of Computer 

Experiments for Constrained Optimization”  Submitted.  (2006) 
 

• Yamada, Y. R. (2007) “Quantitative Models of Transcriptional Elongation”  PhD thesis, 
Cornell. 

 
• Yamada, Y. R. (2008) “A Look-Ahead Model for the Elongation Dynamics of 

Transcription”, submitted to the Biophysical journal. 
 
Reports in Preparation 
 

• Agarwal, P., Sukhendu Chakraborty, Jim Clark, Sean McMahon, and Hai Yu . “Scalable 
Algorithms for Computing Understory Light and Dispersal in a Forest Growth Model” 

 
• Bayarri, M.J.,  J. Berger, F. Liu and R. Paulo. “Modeling Issues in Implementing 

Bayesian Analyses of Complex Computer Models: Modularization, Confounding and 
Marginalization" 



 

 
• Bayarri, M.J., J. Berger, F. Liu, R. Paulo and P. Reichert. ”Using Computer Model 

Derivatives to Improve Emulators and Extrapolating Predictions" 
 

• Bondell, H., Reich,B., Fuentes, M., Hacker, J., and Tardif, R. “On Incorporating a 
Stochastic Parameterization into a Numerical Weather Prediction Model” in preparation. 

 
• Cintron-Arias, A., Banks, H.T., Lloyd, A., Castillo-Chavez, C., Bettencourt, L.  

“Estimation of Seasonal Influenza Reproductive Numbers”  In preparation. (2007) 
 
• Cintron-Arias, A., Banks, H.T., Lloyd, A., Reichert, P.  “Analysis of Oscillatory Patterns 

in Disease Transmission”   In preparation.  (2007) 
 

• Cintron-Arias, A., Castillo-Chavez, C., Wang, X., Sanchez, F.  “The Role of Nonlinear 
Relapse on Contagion Amongst Drinking Communities”  In preparation.  (2007) 

 
• Cintron-Arias, A., P. Reichert, A. L. Lloyd, and H. T. Banks, “An Estimation 

Methodology for Seasonal Transmissibility”, in preparation. 
 

• DeVault K.J., P.A. Gremaud. “Analysis and Numerical Analysis of Impedance Boundary 
Conditions for Hemodynamics”  

 
• DeVault, K.J., P.A. Gremaud, V. Novak, M.S. Olufsen. “Computational Study of the 

Effects of Strokes on Cerebral Perfusion” 
 

• Govindarajan, S., S. Chakraborty, P. K. Agarwal, M. C. Dietze, J. S. Clark, and Michael 
S. Wolosin. “Light Competition in Forest Canopies” 

 
• Guillas, S., A. Gelfand and S. Sahu, “Bayesian Downscaling of an Air Quality Model". In 

this work, uncertainties are naturally assessed by the Bayesian approach. Meteorological 
variables are used to locally improve the regional forecasts, using strong priors to give 
preference to the chemistry transport model. 

 
• Guillas, S., L. Lefton, Y. Choi, Y. Wang. “Calibration of a 3-D air quality model". We 

use the Bayesian calibration method to find the best values for 5 parameters of interest in 
a pollution model. 

 
• Guillas, S., Chunsheng Ma. “Space-time Downscaling of Regional Ozone Forecasts with 

Nonseparable Covariance Models". In this work we introduce a new type of space-time 
covariances that enable us to better with the differences between model outputs and 
observations. The resulting downscaling should improve on the result for time series. 

 
• Hacker, J., Tardif, R., Shows, J., Fuentes, M., and Bondell, H. “Stochastic 

Parameterization of WRF-1D”, in preparation. 
 



 

• Han, G., and T. J. Santner, “Simultaneous Determination of Calibration Inputs and 
Tuning Parameters" 

 
• Han, G., Santner, T.J., Notz, W.I., Bartel, D.L.  “Prediction for Computer Experiments 

Having Quantitative and Qualitative Input Variables”  Under revision for 
Technometrics.  (2007) 

 
• Henderson, D. A., Boys, R. J., Proctor, C. J., Wilkinson, D. J. (2008) “Linking Systems 

Biology Models to Data: a Stochastic Kinetic Model of p53 Oscillations” In preparation 
for the Handbook of Applied Bayesian Analysis. 

 
• Kaufman, C. and Bingham, D. “Efficient Emulators of Computer Code Using 

Covariance Tapering” (2007) 
 

• Kaufman, C., and Bingham D. “Efficient Emulators of Computer Experiments Using 
Compactly Supported Correlation Functions" In preparation. 

 
• Kaufman, C. and Sain, S. “Functional ANOVA Modeling of Regional Climate Model 

Experiments”   In preparation. (2007) 
 

• Kaufman, C., Sain, S., and Fowler, H. “Attributing Sources of Uncertainty in Regional 
Climate Projections for Europe”, in preparation. 

 
• Li, J., Spiller, E.T., Biondini, G., Kath, W.L.  “Symmetries, Conservation Laws, and 

Linearized Modes of the Dispersion-Managed Nonlinear Schroedinger Equation”  In 
preparation (2007) 

 
• McMahon, S. M., J. S. Clark, P. Agarwal, and H. Yu. (in prep). “Long-Distance 

Dispersal in Forests Cannot Explain or Sustain Community Dynamics” 
 

• McMahon, S. M., J. S. Clark, P. Agarwal, and H. Yu. (in prep). “The Role of Individual 
Differences in Forest Community Inference: Experiments using Stochastic Simulations” 

 
• Moon, H., Angela Dean, and T. Santner  “Two-Step Group Screening for Computer 

Experiments" 
 

• Reichert, P., White, G., Bayarri, M.J., Pitman, E.B., and Santner, T.J., “Mechanism-
Based Emulation of Dynamic Simulators: Concept and Application in Hydrology”, to be 
submitted in May 2008. 

 
• Shows, J., Fuentes, M., Bondell, H., Hacker, J.P., Tardif, R.  “Stochastic 

Parameterization of WRF-1D”  Manuscript in preparation.  (2007) 
 

• Spiller, E.T., Kath, W.L.  “Rare Events in Phase Modulated Nonlinear Lightwave 
Systems”  In preparation. (2007) 

 



 

• Vernieres, G., Gremaud, P., Olufsen, M., DeVault, K., Cintron-Arias, A.  “Validation of 
a Cerebral Blood Flow Model:  The Example of the Circle of Willis”  To be submitted to 
the Journal of Physiology (Summer 2007) 

 
• Vernieres, G., Ide, K., Jones, C.K.R.T.  “Lagrangian Data Assimilation in the Gulf of 

Mexico:  A Proof of Concept in a Realistic Setting”  To be submitted to the Journal of 
Geophysical Research (2007) 

 
• Vernieres, G., Miller, R.N., Ehret, L.  “On the Nonlinearity of the Kuroshio South of 

Japan”  To be submitted to the Journal of Geophysical Research (2007) 
 

• Vernieres, G., Miller, R.N., Ehret, L.  “Assimilation of Dynamic Topography Data in a 2 
Layer Quasigeostrophic Model of the Kuroshio South of Japan”  To be submitted to the 
Journal of Ocean Modelling (2007) 

 
• White, G.  “Stochastic Neighborhood Conditional Autoregressive Prior for Spatial 

Data” (2007) 
 

• White, G., Reichert, P., Bayarri, S., Santner, T., Pitman, B.  “State-space Based 
Emulators for Computer Model Calibration and Validation”  (2007) 

 
• Yamada, Y. R. “Error Analysis for the Look-Ahead Model” 

 
• Yamada, Y. R., Wilkinson, D. J. “Parameter Estimation for a Stochastic Model of 

Transcription Elongation Dynamics” 
 

II.  High Dimensional Inference and Random Matrices 
 
Publications and Technical Reports 
 

• Capobianco, E.  “Sieving Genomic Features by Signal Separation and Interference 
Sparsification”  SAMSI 2007-3 

 
• Fan, J., Lv, J.  “Sure Independence Screening for Ultra-High Dimensional Feature 

Space”  (2006) 
 
• Greenshtein, E., Park, J., Ritov, Y.   "Estimating the Mean of High Valued Observations 

in High Dimensions"  SAMSI 2006-7  Biometrika, Submitted (2006) 
 

• Houdre, C., Litherland, T.  “On the Longest Increasing Subsequence for 
Finite and Countable Alphabets”  December 13, 2006  Preprint/Manuscript 

 
• Ipsen, I., Nadler, B.  “Refined Perturbation Bounds for Eigenvalues of Hermitian and 

Non-Hermitian Matrices”  SAMSI 2007-2 
 



 

• Marchetti, G., Wermuth, N.  “Matrix Representations and Independencies in 
Directed Acyclic Graphs”  Submitted 2007 

 
• Mason, S.J., Galpin, J.S., Goddard, L., Graham, N.E., Rajaratnam, B.  “Conditional 

Exceedance Probabilities”  Monthly Weather Review (2007) 
 

• Pal, J.  "End-Point Estimation for Decreasing Densities:  Asymptotic Behavior of the 
Penalized Likelihood Ratio"  Submitted to Scandinavian Journal of Statistics.  SAMSI 
2007-01 

 
• Pal, J.  “Spiking Problem in Monotone Regression : Penalized Residual Sum of Squares”   

Submitted to Statistics and Probability Letters  (2007) 
 

• Pal, J.  “Density Estimation”  Submitted to Anals of Statistics (2007) 
 

• Pal, J.  “Estimation of Smooth Link Functions in Monotone Response Models” Submitted 
to Journal of Statistical Planning and Inference  (2007) 

 
• Paul, D., Peng, J. “Consistency Of Restricted Maximum Likelihood Estimators Of 

Principal Components”  SAMSI 2008-02 
 
• Paul, D., Silverstein, J.W.  “No Eigenvalues Outside the Support of Limiting 

Empirical Spectral Distribution of a Separable Covariance Matrix”  Submitted. 
SAMSI 2007-06 

 
• Reddy, C., Chiang, H.D., Rajaratnam, B.  “Stability Region Based Expectation 

Maximization for Model-based Clustering”  In proceedings of the IEEE/ACM 
International Conference on Data Mining (ICDM), Hong Kong, December 2006 

 
• Reddy, C., Chiang, H.D., Rajaratnam, B.  “TRUST-TECH Based Expectation 

Maximization for Learning Finite Mixture Models”  Under second revision with IEEE 
Transactions on Pattern Analysis and Machine Intelligence. October 2006 

 
• Talih, M.  "Geodesic Markov Chains on Covariance Matrices"  SAMSI 2007-4 

 
Reports in Preparation 
 

• Bickel, P. et al,  Articles by participants in the Random Matrices Program will appear, 
nine articles have been accepted with six more still in review. Special issue of the Annals 
of Statistics (2008) 

 
• Diciccio, T., Rajaratnam, B., Wells, M.T.  “Marginal Likelihood Inference for 

Eigenvalues”  In preparation (Spring 2007) 
 
• Krishnapur, M., Vu, V. “Generalizations of Circular Law”  In preparation. (2007) 

 



 

• Krishnapur, M., Zeitouni, O., Rider, B., Virag, B.  “Asymptotic Normality for 
Determinant Point Processes in Gaussian Unitary Ensemble”  In preparation. (2007) 

 
• Krishnapur, M., Virag, B.,   “Edge Universality via Tridiagonal Models by Markovian 

Dependence”  In preparation. (2007) 
 
• Massam, H., Paul D., Rajaratnam, B. “Model Search for Discrete Log-linear Models” 

should be completed by summer. (2007) 
 

• Massam, H., Paul D., Rajaratnam, B.  “Regularization for Likelihood Inference” To be 
submitted (Summer 2007) 

 
• Pal, J., Wang, X., Walker, M.  “Model-independent Estimates of Dark Matter 

Distributions”  (2007) 
 

• Pal, J., Meyer, M.  “The Least Squares Regression Spline Decreasing Density Estimator”  
(2007) 

 
• Pal, J., Richards, D.  “Exact Inference for Monotone Incomplete Data”  (2007) 

 
• Pal, J., Talih, M.  “Methods to Estimate Covariance Matrices in the Manifold of Positive 

Definite Matrices”  (2007) 
 

• Rajaratnam, B., Massam, H., Carvalho, C.  “Flexible Covariance Estimation”  To be 
submitted to the Annals of Statistics for the special SAMSI issue. (2007) 

 
 
III.  Challenges in Dynamic Treatment Regimes and Multi-Stage Decision Making 
 
Publications and Technical Reports 
 

• Hobbs, B.P. and B.P. Carlin.  “Practical Bayesian Design and Analysis for Drug and 
Device Clinical Trials”  J.  Biopharmaceutical Statistics, 18, 54-80, 2008. 

 
• Oetting, A.I., J.A. Levy, R.D. Weiss, and S.A. Murphy. “Statistical Methodology for a 

SMART  Design in the Development of Adaptive Treatment Strategies”  To appear in 
Causality and Psychopathology: Finding the Determinants of Disorders and their Cures 
(P.E. Shrout, Ed.) Arlington VA: American Psychiatric Publishing, Inc., 2008. 

 
• Robins, J.M., L. Orellana, M.A. Hernan, and A. Rotnitzky.  “Estimation and Extrapolation 

of Optimal Treatment and Testing Strategies”  To appear in Statistics in Medicine, 2008. 
 

• Ross, S., B. Chaib-draa, and J. Pineau. “Bayes-Adaptive POMDPs”  To appear in Neural 
Information Processing Systems (NIPS). 2008. 

 



 

• Ross, S., J. Pineau and B. Chaib-draa. “Theoretical Analysis of Heuristic Search Methods 
for Online POMDPs”  To appear in Neural Information Processing Systems (NIPS). 2008. 
 

• Yang, Z., V. C. P. Chen, M. E. Chang, M. L. Sattler, and A. Wen.  “A Decision-Making 
Framework for Ozone Pollution Control”  To appear in Operations Research, 2009.  
(COSMOS Technical Report 05-04). 

 
Reports in Preparation 
 

• Abernethy, J., E. Hazan, and A. Rakhlin, “An Efficient Algorithm for Bandit Linear 
Optimization” 

 
• Bartlett, P., V. Dani, T. Hayes, S. Kakade, A. Rakhlin, and A. Tewari. “High Probability 

Regret Bounds for Online Optimization” 
 

• Buu, A., R.A. Zucker, and S.A. Murphy. “Statistical Methods for Estimating Latent Scores: 
A Methodological Comparison” 
 

• Fard, M.M., J. Pineau, and  P. Sun. “A Variance Analysis for POMDP Policy Evaluation” 
 
• Laber E., and S.A. Murphy. “Small Sample Inference for Generalization Error in  

Classification Using the CUD Bound” 
 

• McGowan, H., R.L. Nix, S.A. Murphy, K.L. Bierman, and CPPRG,  “Investigating the 
Effects of Selection Bias in Dose-Response Analyses of Preventive Interventions” 

 
• Murphy S.A., and D. Bingham. “Screening Experiments for Developing Dynamic 

Treatment Regimes” 
 

• Ross, S., J. Pineau, S. Paquet, and B. Chaib-draa. “Online Algorithms for POMDPs: A 
Survey” 
 

• Zhang, M., A.A. Tsiatis, and M. Davidian.  “Inference on Treatment Effects from a 
Randomized Clinical Trial in the Presence of Premature Treatment Discontinuation” 

 
 
IV.  Random Media 
 
Publications and Technical Reports 
 

• Beale, J.T., D. Chopp, R. J. LeVeque, and Z. Li  “Correction to: ”A Comparison of the 
Extended Finite Element Method with the Immersed Interface Method...” [CAMCoS 1 
(2006), 207–228] 

 
• Demanet, L., Gabriel Peyre  “Compressive Wave Computation”, submitted, 2008 

 



 

• Hou, S.,  K. Huang, K. Solna, and H. Zhao  “Multi-Tone Imaging”, submitted, 2008 
 

• Huang, K., K. Solna, and H. Zhao  “Generalized Foldy-Lax Formulation” submitted, 
2008 

 
• Tsynkov, S.,  “On SAR Imaging Through the Earth Ionosphere”, submitted, 2008 

 
• Zhong, W.  “Energy-preserving and Stable Approximations for Two-dimensional 

Shallow Water Equations”  Submitted to the proceedings of the Abel Symposium 2006, 
Springer. 

 
Reports in Preparation 
 

• Fouque J.P., Yvonne Ou  “Time Reversal for Elastic Waves” in preparation, 2008 
 

• Ito K., et al.  “Multi-valued Stochastic Evolution Equations in Hilbert Spaces and 
Integrable Solution”  in preparation. 

 
• Klapper, I., and M. Grigoriu,  “Micro- and Macro-Scale Material Properties of 

Heterogeneous Viscoelastic Fluids”  in preparation. 
 

• Zhong, W.  “Parallel Implementation of Material-point Method for Linear Visco-elastic 
Models” in preparation. 

 
• Zhong, W.,  “High-order Schemes for Generalized Functions in Elliptic Interface 

Problems”  in preparation. 
 

• Zhong, W.,  “High-order Numerical Schemes for 1-D Fluid Mixture Model of Tissue 
Deformations”  in preparation. 

 
V.  Risk Analysis, Extreme Events and Decision Theory 
 
Publications and Technical Reports 
 

• Cheng G. and Michael Kosorok  “The Penalized Profile Sampler”  Journal of 
Multivariate Analysis, 2007 (in review) 

 
• Das, S., Dey, D. “On Bayesian Analysis of Generalized Linear Models:  A New 

Perspective”  Submitted.  SAMSI 2007-08 
 
• D’Auria, B., Resnick, S.I.,  “The Influence of Dependence on Data Network Models of 

Burstiness”  Cornell University, Tech Report #1449  To appear: Advances in Applied 
Probability, vol 40, no 1 

 
• Kulkarni, V.G., Resnick, S.I.,  “Warranty Claims Modelling”  Naval Research Logistics 

DOI: 10.1002/nav.20287.  To appear  (2008) 



 

 
• Nguyen, X., Huang, L., Joseph, A.  “Support Vector Machines with Approximate Kernel 

Matrices”  SAMSI 2008-03 
 

• Nguyen, X., (with Jordan and Wainwright):   “On Surrogate Loss Functions and f-
divergences”  Annals of Statistics paper accepted in Feb 08  

 
• Nguyen, X., (with Jordan and Wainwright):  “On Optimal Quantization Rules in Some 

Sequential Decision Problem”  IEEE Trans on Information Theory paper accepted in 
January 08  

 
• Nguyen, X., (with Jordan and Wainwright):  “Nonparametric Estimation of the 

Likelihood Ratio and Divergence Functionals”  IEEE Trans on Information Theory, to be 
submitted  

 
• Pal, J., Dey, D. “Bayesian Isotonic Estimation for Exponential Family and Beyond”  

Submitted.  SAMSI 2008-01 
 
• Pal, J., Banerjee, M.  “Estimation of smooth link function in Monotone response models”  

To appear in Journal of Statistical Planning and Inference 
 

• Pal, J. “Penalized Least Square Regression in Isotonic Regression”  To appear in 
Statistics and Probability Letters 

 
• Rios Insua, D., Rios, J., Banks, D.,  “Adversarial Risk Analysis” (ARA) 

 
• Rios, J., Rios Insua, D.,  “Balanced Increment and Concession Methods for Arbitration and 

Negotiation Support” (BIM-BIC) 
 
• Rios, J.,  “Balanced Increments and Concessions Methods for Arbitration and 

Negotiations”   Paper submitted to Group Decision and Negotiation Journal (2008) 
 

• Rios, J., “Supporting Group Decisions over Influence Diagrams”  Paper submitted to 
Decision Analysis (2008) 

 
• Spiller E.T., and W.L. Kath.  “A Method for Determining Most Probable Errors in 

Nonlinear Lightwave Systems”  to appear in SIAM Journal on Applied Dynamical 
Systems (2008) 

 
Reports in Preparation 
 

• Cheng G.,  “One-Step M-estimation in Semiparametric Models” in preparation. (2008) 
 
• Das, S.,  “Analyzing Extreme Hurricane Activity using Multinomial-Dirichlet Model” in 

preparation 
 



 

• Das, S.,  “Analyzing Fatal Drinking Behavior of Patients suffering Alcohol Dependence 
Disorder using Pareto Regression” sponsored by the University of Connecticut Health 
Center, in preparation 

 
• Dey, D., Grigoriu, M., Gaioni, E.,  “Semiparametric Functional Estimation Using 

Quantile Based Prior Elicitation”  in preparation 
 

• Gaioni, E., Dey, D.,  “Incorporating Expert Opinion into the Joint Modeling of Extreme 
and Non-extreme Components of River Flow” sponsored by University of Connecticut, 
Center for Environmental Statistics and Engineering, in preparation 

 
• Madar, V., “Bayesian Model Selection for the Generalized FGM Copula in the Bivariate 

Case when both Marginal Distributions are General Extreme Value”  in preparation 
 

• Madar, V.,  “Prior Elicitation in the Bivariate Extreme Value Situation and Some Related 
Modeling Issues”  in preparation 

 
• Madar, V. “The Variable-Ratio Simultaneous Confidence Intervals” in preparation 

 
• Madar, V., Benjamini, Y.,  and Stark, P.B.  “The Quasi-Conventional Simultaneous 

Confidence Intervals for Better Sign Determination” in preparation 
 

• Madar, V. “The Quasi-Conventional Intervals under Dependence”  in preparation  
 

• Madar, V. “An Inequality for Multivariate Normal Probabilities of Nonsymmetric 
Rectangles”  in preparation 

 
• Pal, J.  “Penalized Likelihood Ratio in the Density Estimation Problem”  Invited revision 

from Scandinavian Journal of Statistics 
 

• Rios, J.,  “Adversarial Risk Analysis”  Paper almost completed (99%)  
 

• Rios, J.,  “Computations in Adversarial Risks”   in preparation 
 

• Rios, J.,  “Reduced Order Model for Bayesian Risk Analysis”  in preparation 
 

• Rios, J.,  “Bayesian Discrete Event Simulation”   in preparation 
 

• Spiller, E.T., and G. Biondini  “Importance Sampling for Dispersion Managed Solitons”  
in preparation 

 
• Werker, B., Renault, E.,  “Causality Effects in Return Volatility Measures with Random 

Times”  in preparation 
 



 

• Werker, B., Renault E.,  “Appendix to: Causality Effects in Return Volatility Measures 
with Random Times”  in preparation 

 
VI.  Environmental Sensor Networks 
 
Publications and Technical Reports 
 

• Kim, Y.,  “Modeling Dynamic Controls on Ice Streams: A Bayesian Statistical 
Approach”  under review on Journal of Glaciology (2008) 

 
• Kim, Y.,  “Bayesian Design and Analysis for Superensemble based Climate Forecasting” 

in Press, Journal of Climate, V 21, No 9 
 

• Nguyen, X., Rajagopal, R., Ergen, S., Varaiya, P.,  “Distributed Online Simultaneous 
Fault Detection for Multiple Sensors”  IPSN conference paper accepted for presentation 
in April 08.  Full report to be submitted to IEEE Trans on Signal Processing 

 
• Nguyen, X., Rajagopal, R. “Theory for Multiple Change-point Sequential Detection”  To 

be submitted to IEEE Trans on Information Theory. 
 
Reports in Preparation 
 

• Kim, Y.,  (with L. Mark Berliner)  “A Class of Bayesian State Space Models with Time-
Varying Parameters”   in preparation 

 
• Kim, Y. (with L. Mark Berliner)  “Bayesian Diffusion Process Models with Time-

Varying Parameters”  in preparation 
 

• Kim, Y.,  (with L. Mark Berliner)  “Change of Spatiotemporal Scale in Dynamic 
Models”   in preparation 

 
• Kim, Y.,  (with L. Mark Berliner)  “Impacts of Approximated Marginal Posterior 

Distribution of Nuisance Parameter”  in preparation 
 

• Kim, Y.,  “Bayesian Inference Based on Superensembles Including Computer Model 
Experiment Issues”  in preparation 

 
• Kim, Y.,  “Statistical Analysis of Atlantic Tropical Storms”  in preparation 

 
• Kim, Y.,  B. Qaqish and R. Ignaccolo  “An Analysis of the Potential Impact of Various 

Regulatory Standards for Ozone on the Incidence of Respiratory-related Mortality”  in 
preparation 

 
• Nguyen, X.,  “Gibbs Posterior for Suppression Design, Dimensionality Reduction, and 

Model Choices”  Technical Report in preparation 
 



 

H.  Diversity Efforts 
 
SAMSI puts considerable emphasis on contributing to the NSF’s effort to broaden the 
participation from underrepresented groups in the mathematical sciences. During the past year, 
we have organized and co-sponsored many diversity related activities.  
 
SAMSI co-sponsored and co-organized the Infinite Possibilities Conference at NCSU in 
November, 2007.  This is a conference for designed to encourage, mentor, and establish 
networks for minority women who are considering careers in the mathematical sciences. 
Approximately 216 women participated in activities such as professional development 
workshops, research talks, poster sessions, round table discussions, special sessions for high 
school students.  
 
On Nov.14-15, 2008, SAMSI will host the 6th Blackwell-Tapia Conference. This bi-annual event 
in honor of David Blackwell and Richard Tapia brings together African-American, Native 
American and Latino/Latina students, faculty, and researchers from mathematics and statistics.   
 
Michael Minion has been serving as SAMSI’s representative to the NSF Institutes’ Diversity 
Coordination Committee which was formed in 2006 by Chris Jones (SAMSI) and Helen Moore 
(formerly of AIM), and is  now chaired by Kathleen O’Hara (MSRI). This committee co-
organized Conversations with Minority Scientists, at the Joint Mathematical Meeting, San Diego 
January 7, 2008, and a diversity reception at the SACNAS 2007 National Convention on Oct. 15, 
2007.  SAMSI will be taking part in a more involved outreach program at the 2008 SACNAS 
National Convention. 
 
SAMSI has also developed a web page devoted to our diversity activities.  The page advertises 
the various program activities related to minority outreach and has links to other diversity related 
information outside of SAMSI. 
 
1.  Minority Participation in SAMSI Programs 
 
1.1  2006-2007 
 
1.1.1  Development, Assessment and Utilization of Complex Computer Models: 

Minorities, in particular women, are very well represented. Susie Bayarri was the overall 
program leader and Montse Fuentes was heavily involved in the leadership of the Environmental 
Subprogram.  

The Program Leaders strived to have women representation in all working groups, 
workshops and activities. In particular, when invitations have been issued (for participation in 
different activities), adequate representation (senior/junior, geographical and minorities) have 
been actively pursued. For instance, speakers at workshops were 20-25\% female, even though 
Computer Models is an area where extremely few senior women are active. Also, five of the nine 
official graduate students in the program were female and one was Hispanic. 

 
1.1.2  Random Matrices and High Dimensional Inference: 



 

Among the program leaders was one woman: Helene Massam and a number of women 
were very active in the program. In particular, Nanny Wermuth (Chalmers University) organized 
the Graphical Models workshop. In the opening workshop, 25 out of 150 participants were 
women and 35 were new researchers. Among the speakers were at least one in each main session 
being female. In total, there were five women among the main speakers.  

Donald Richards, who is African-American, was very active in almost every aspect of the 
program. He visited SAMSI for the entire Fall Semester, led the Multivariate Distributions 
working group and was an organizer of the Transition Workshop at AIM. In addition, Leonard 
Choup, also African-American, was active in the Berkeley node and a participant at the AIM 
workshop.  
 
1.1.3  Dynamic Treatment Regimes and Multistage Decision-Making 
 The group included a diverse set of participants, including individuals in computer science, 
chemical engineering, industrial engineering, statistics, biostatistics, applied mathematics, business 
and psychologists.  We also included individuals at a variety of career stages from graduate student, 
postdoc, assistant professor, associate professor and full professor. 
 
1.2  2007-2008 
 
1.2.1  Summer Program on Geometry and Statistics of Shape Spaces  
 
1.2.2  Risk Analysis, Decision Making and Extreme Events 
 
1.2.3  Random Media 
 There are significant percentage of women, minority, new faculty, program directors, and 
industries throughout the year long program, which can be seen from the list of speakers and 
participants. The invited speakers in the OpeningWorkshop included Lisa Fauci, Karen Daniels 
and Luci Zhang where the latter two are new faculty. The invited speakers in the Interface 
Workshop included Sigal Gottlieb and Alina Chertock. The core participants in the “Waves and 
Imaging” group meeting included one minority (Daniel Alfaro) and one woman (Yvonne Ou). 
The “Waves and Imaging” workshop on Jan 31 and Feb 1  featured two women speakers 
(Margaret Cheney and Liliana Borcea), one minority speaker (Luis Tenorio), and one speaker 
from industry (Henri Calandra from Total, France). The attendance of the workshop also 
included a few more minorities, women, and industry researchers. The industry people were not 
supported by SAMSI. 
 
1.2.4  Environmental Sensor Networks 
 The program has had strong participation by female faculty and students. Zoe Cardon 
(Marine Biological Laboratory) and Deborah Estrin (UCLA) serve on the Program Leaders 
Committee. Estrin, Jennifer Hoeting (Colorado State University), and Kiona Ogle (University of 
Wyoming) contributed invited presentations at the Opening Workshop. Carla Ellis (Duke 
University) organized the Fall 2007 SAMSI graduate course on Environmental Sensor Networks. 
Participating faculty and researchers include Michela Camelleti, Sheryl Howard, Rosalba 
Ignaccolo, Cari Kaufman, Christine Shoemaker, Kimberly Weems, and G. Beate Zimmer. 
Graduate students include Christina Bentrup (Northern Arizona University), Jessica Croft 

http://www.samsi.info/programs/2007adaptivetreatmentprogram.shtml�


 

(University of Utah) and Natallia Katenka (University of Michigan), Kristian Lum (Duke 
University), and Ilka Reis (National Institute for Space Research, Brazil). 
 
1.2.5  Infinite Possibilities Conference 

The Infinite Possibilities Conference 2007 was held at NC State University, Nov. 2-3, 
2007. It attracted approximately 250 women from underrepresented minorities in the 
mathematical sciences which is an increase in about 100 from the 2005 meeting.  The conference 
was co-organized with the Department of Mathematics at NC State. researchers in the 
mathematical sciences and included a variety of activities participants ranging from research 
introductions aimed at high-school students, to professional development workshops for graduate 
students and young researchers, to technical sessions on specific research areas.  
 
1.2.6  Education and Outreach Program 
 Education and Outreach Program: SAMSI continues to use its E&O Program to enhance 
itsdiversity efforts by active recruitment of under-represented participants. We are actively 
recruiting from HBCU’s for all programs and are continuing to augment the recruitment of 
Hispanics and Native Americans through the assistance of members of the National Advisory 
and Education and Outreach Committees. The diversity breakdowns in specific E&O Workshops 
is as follows. 
• Undergraduate Workshop (May 2007): From the 18 participants, 12 were female and 4 were 
African American. 
• Industrial Mathematical and Statistical Modeling (IMSM) Workshop (July 2007): Out of 38 
participants, 20 were female, 2 were African American, and 1 was Hispanic. 
• 2-Day Undergraduate Workshop (November 2007): From the 24 participants, 9 were female, 5 
were African American and 1 was Hispanic. 
• 2-Day Undergraduate Workshop (March, 2008): Out of 24 participants, 12 were female. 
 
2.1  Workshops 

There were, of course, numerous workshop participants from underrepresented groups, as 
indicated in the following table. Also listed are the numbers of new researchers at each of the 
workshops. 
 

2006-07 Programs 

  Underrepresented Groups 

Program 
Year Activity # 

Participants 
# 

Female 
# African-
American 

# 
Hispanic 

# New 
Resrcher-
Students 

Development, Assessment and Utilization of Complex Computer Models 

2006-07 Dynamics of Infectious Diseases One-day Working Group 
Meeting -- April 13, 2007 Informal Meeting 

2006-07 Dynamics of Infectious Diseases Three-day Working Group 
Meeting (at VA Tech) -- May 3-5, 2007 Informal Meeting 

2006-07 Development, Assessment and Utilization of Complex Computer 
Models (CompMod) Transition Workshop -- May 14-16, 2007 37 10 0 2 14 



 

2007-08 Summer Program on the Geometry and Statistics of Shape 
Spaces -- July 7-13, 2007 119 17 0 2 60 

2006-07 CompMod One-Day Workshop on Calibration of Computational 
Models of Cerebral Blood Flow -- May 17, 2007 17 8 0 1 10 

2006-07 
T-O-Y 2007 Workshop on the Application of Statistics to 
Numerical Models: New Methods and Case Studies (at NCAR) -- 
May 21-23, 2007 

26 6 0 2 21 

High Dimesional Inference and Random Matrices 

2006-07 High Dimensional Inference and Random Matrices Transition 
Workshop (at AIM, Palo Alto, CA) -- April 10-13, 2007 24 2 1 0 3 

2006-07 T-O-Y 2007 Workshop on the Application of Random Matrices 
Theory and Methods -- May 7-9, 2007 11 1 0 1 10 

Summer Programs 

2006-07 Summer Program on Adaptive Treatment Design -- June 18-29, 
2007 62 20 0 3 27 

Education and Outreach Program 

2006-07 SAMSI/CRSC Interdisciplinary Workshop for Undergraduates -- 
May  21-25 2007 36 16 4 0 18 

2007-08 Programs 

  Underrepresented Groups 

Program 
Year Activity # 

Participants 
# 

Female 
# African-
American 

# 
Hispanic 

# New 
Resrcher-
Students 

Summer Program 

Risk Analysis, Extreme Events and Decision Theory 

2007-08 Risk Analysis, Extreme Events and Decision Theory  (Risk) 
Opening Workshop -- September 16-19, 2007 135 38 2 4 55 

2007-08 Risk: Perception, Policy & Practice Workshop -- October 3-4, 
2007 52 19 2 2 26 

2007-08 Risk EXTREMES: Events, Models, and Mathematical Theory 
Workshop -- January 22-24, 2008 42 10 0 2 26 

2007-08 Risk Revisited: Progress and Challenges Transition Workshop -- 
May 21, 2008 to be reported in the 2008-09 Annual Report 

Random Media 



 

2007-08 Random Media Opening Workshop -- September 23-26, 2007 126 24 1 1 58 

2007-08 Random Media Interface Workshop -- November 15-16, 2007 26 3 0 0 12 

2007-08 Random Media Waves and Imaging Workshop -- January 31-
February 1, 2008 36 5 0 2 17 

2007-08 Random Media Transition Workshop -- May 1-2, 2008 to be reported in the 2008-09 Annual Report 

Sensor Networks 

2007-08 Sensor Networks Opening Workshop -- January 13-16, 2008 75 19 2 4 46 

2007-08 Sensor Networks Transition Workshop – October 20-21, 2008 to be reported in the 2008-09 Annual Report 

2007-08 Education and Outreach 

2007-08 SAMSI/CRSC Industrial Mathematical & Statistical Workshop for 
Graduate Students -- July 23-31, 2007 56 23 2 1 37 

2007-08 Two-Day Undergraduate Workshop -- November 9-10, 2007 41 13 5 1 18 

2007-08 Two-Day Undergraduate Workshop -- February 29 - March 1, 
2008 38 12 0 0 25 

2007-08 SAMSI/CRSC Interdisciplinary Workshop for Undergraduates -- 
May  19-23 2008 to be reported in the 2008-09 Annual Report 

Co-sponsored and Informal Meetings and Workshops 

2007-08 CDI Workshop: Cyber-enabled Discovery and Innovation -- 
November 1, 2007 72 12 2 7 8 

2007-08 Infinite Possibilities Conference -- November 2-3, 2007 220 205 204 12 143 

Upcoming 2007-08 Meetings and Workshops 

2007-08 
Summer 2008 Program on Meta-analysis: Synthesis and 
Appraisal of Multiple Sources of Empirical Evidence -- June 2-13, 
2008 

to be reported in the 2008-09 Annual Report 



 

 

Upcoming 2008-09 Meetings and Workshops 

2008-09 CRSC/SAMSI Workshop for Graduate Students -- July 21-29, 
2008 to be reported in the 2008-09 Annual Report 

2008-09 Algebraic Methods in Systems Biology and Statistics, Opening 
Workshop -- September 14-17, 2008 to be reported in the 2008-09 Annual Report 

2008-09 Sequential Monte Carlo Methods, Opening Workshop -- 
September 7-10, 2008 to be reported in the 2008-09 Annual Report 

2008-09 Blackwell-Tapia Conference -- November 14-15, 2008 to be reported in the 2008-09 Annual Report 



 

 
 
2.  Affiliate Involvement 
 
2.1  Background 
 
The NISS Affiliates Program and NISS/SAMSI University Affiliates Program are the largest 
programs of their kind among the DMS-funded mathematical sciences research institutes. NISS 
director Alan Karr, associate director Nell Sedransk and assistant director Stanley Young have 
major responsibility for operation of these programs. As a benefit of membership, NISS 
Affiliates and NISS/SAMSI University Affiliates may receive reimbursement for expenses to 
attend SAMSI workshops as well as NISS events. Through meetings and other activities, the 
NISS Affiliates and NISS/SAMSI University Affiliates inform the development of SAMSI 
programs.  
 
NISS Affiliates and NISS/SAMSI Affiliates are listed below: 
Corporations: Avaya Labs, Basking Ridge, NJ; Aventis Pharmaceuticals, Bridgewater, NJ; Bell 
Labs–Alcatel/Lucent, Murray Hill, NJ; General Motors, Detroit, MI; GlaxoSmithKline, Research 
Triangle Park, NC and Collegeville, PA; Ell Lilly, Indianapolis, IN; Merck Research 
Laboratories, West Point, PA; Metabolon, Inc., Research Triangle Park, NC; MetaMetrics, Inc., 
Durham, NC; RTI International, Research Triangle Park, NC; SAS Institute, Cary, NC; SPSS, 
Chicago, IL; Wyeth, Collegeville, PA; Xerox Innovation Group, Webster, NY 
 
Government Agencies and National Laboratories: Bureau of the Census,Washington, DC; 
Bureau of Labor Statistics, Washington, DC; Energy Information Adminstration, Washington, 
DC; Los Alamos National Laboratory, Los Alamos, NM; National Agricultural Statistics 
Service, Fairfax, VA; National Cancer Institute, Bethesda, MD; National Center for Education 
Statistics, Washington, DC; National Center for Health Statistics, Hyattsville, MD; National 
Security Agency, Ft. George W. Meade, MD 
NISS/SAMSI University Affiliates: University of California Berkeley, Department of Statistics; 
Carnegie Mellon University, Department of Statistics; University of Connecticut, Department of 
Statistics; Duke University, Institute of Statistics and Decision Sciences and Department of 
Mathematics; Emory University, Department of Biostatistics; University of Florida, Department 
of Statistics; Florida State University, Department of Statistics; George Mason University; 
University of Georgia, Department of Statistics; University of Illinois Urbana–Champaign, 
Department of Statistics; University of Iowa, Department of Statistics; Iowa State University, 
Department of Statistics; Johns Hopkins University, Department of Applied Mathematics and 
Statistics; Medical University of South Carolina, Department of Biostatistics, Bioinformatics and 
Epidemiology, University of Michigan, Departments of Statistics and Biostatistics; University of 
Missouri Columbia, Department of Statistics; North Carolina State University, Department of 
Statistics and Department of Mathematics; University of North Carolina at Chapel Hill, 
Department of Statistics and Operations Research, Department of Biostatistics and, Department 
of Mathematics; Oakland University, Department of Mathematics and Statistics; Ohio State 
University, Department of Statistics; Pennsylvania State University, Department of Statistics; 
Purdue University, Department of Statistics; Rice University, Department of Statistics; Rutgers 
University, Department of Statistics; University of South Carolina, Department of Statistics; 



 

Southern Methodist University, Statistical Science Department; Stanford University, Department 
of Statistics; Texas A&M University, Department of Statistics; Virginia Commonwealth 
University, Biostatistics 
 
2.2 Affiliate Participation 
 
Every SAMSI program and event during 2007–08 had strong Affiliate participation, nearing 
onehalf of attendees at some workshops. Participation by affiliates in SAMSI programs remains 
extremely strong. Examples include: 
 
Random Media:  There were working group participants from each of the following university   
affiliates: University of California - Berkeley, Stanford, Purdue University, Duke University, 
University of Michigan, North Carolina State University, and University of North Carolina at 
Chapel Hill. 
 
Environmental Sensor Networks: There were working group participants from each of the 
following university affiliates: University of California - Berkeley, Duke University, University 
of Michigan, North Carolina State University, and University of North Carolina at Chapel Hill. 
 
Challenges in Dynamic Treatment and Multistage Decision-Making:  There were working 
group participants from each of the following university affiliates: University of California, 
Berkeley, North Carolina State University, University of North Carolina at Chapel Hill, Duke 
University, and the University of Michigan  
 
The Geometry and Statistics of Shape Spaces:  There were working group participants from each 
of the following university affiliates:  Johns Hopkins University, North Carolina State University, 
University of North Carolina at Chapel Hill,  Florida State University, and Duke University. 
 
2.3  Plans for the Future  
There is affiliate interest in all SAMSI programs, but interest is especially strong in: 
 

• The 2008-2009 Program in Algebraic Methods in Systems Biology:  Three 
members of the Organizing Committee are from affiliates 

• The 2008-2009 Program on Sequential Monte Carlo Methods:  The Local 
Scientific Coordinator and a member of the Organizing Committee are from affiliates. 

• The 2008-2009 Summer Program on Meta-Analysis:  Two members of the 
Organizing Committee are from affiliates 

 
 
 
   
 
 
  
 
  



 

J.  Advisory Committees 
Committee Name Affiliation Field Term 
Governing Board Bruce Carney UNC, Assoc. Dean Astronomy   
  George Casella U of Florida (ASA Rep) Statistics   

  Tom Manteuffel U of Colorado (SIAM 
Rep) Applied Mathematics   

  Vijay Nair NISS Trustees Chair Statistics   
  John Simon Duke, Asst. Provost Chemistry   
  Daniel Solomon (Chair) NCSU, Dean Statistics   
National Advisory Mary Ellen Bock (Co-Chair) Purdue U Statistics 2002-2008 
Committee Lawrence Brown U of Pennsylvania Statistics 2002-2008 
  Raymond Carroll Texas A&M U Statistics 2005-2007 

  Carlos Castillo-Chavez (Co-
Chair) Arizona State U Mathematics 2003-2008 

  Rick Durrett Cornell U Mathematics 2006-2008 
  Nancy Kopell Boston U Mathematics 2006-2008 
  Rod Little U of Michigan Biostatistics 2006-2008 
  Jun Liu Harvard U Statistics 2008-2010 
  David Mumford Brown U Applied Mathematics 2006-2008 
  Daryl Pregibon Google, Inc CS and Statistics 2003-2008 
  G.W. Stewart U of Maryland Computer Science 2003-2008 
  Mary Wheeler U of Texas Mathematics 2005-2008 
 Bin Yu UC Berkeley Statistics 2006-2008 
Local Development David Banks Duke Statistics   
Committee H.T. Banks NCSU Mathematics   
  Lloyd Edwards UNC Biostatistics   
  Gregory Forest UNC Mathematics   
  Montserrat Fuentes NCSU Statistics   
  John Harer Duke Mathematics   
  Sharon Lubkin NCSU Mathematics   
 Sally Morton RTI   
  Richard Smith UNC Statistics   
  Butch Tsiatis NCSU Statistics   
  Mike West Duke Bioinfomatics & Stats   
Chairs Committee Patrick Eberlein UNC Mathematics   
  Loek Helmnick NCSU Mathematics   
  Thomas Kepler Duke Biostatistics   
  Michael Kosorok UNC Biostatistics   
  Vidyadhar Kulkarni UNC Statistics   
  Sastry Pantula NCSU Statistics   
  Dalene Stangl Duke Statistics   
  Mark Stern Duke Mathematics   
Education & Outreach Negash Begashaw Benedict College Mathematical Sciences   

Committee Carlos Castillo-Chavez (ex- 
officio) Arizona State U Mathematics   

  Karen Chiswell NCSU Statistics   
  Cammey Cole Meredith College Mathematics & CS   
  Wei Feng UNC-Wilmington Mathematics / Statistics   
  Marian Hukle U of Kansas Biological Sciences   
  Negash Medhin NCSU Mathematics   
  Masilamani Sambandham Morehouse College Mathematics   
  Ralph Smith (chair, ex officio) NCSU Mathematics   



 

  Report from the Institute Directors Meeting 
 
The NSF Math Institute Directors met on May 11-12, 2007 at the IMA in Minneapolis. In 
attendance were 
 
Doug Arnold   IMA  arnold@ima.umn.edu 
Jim Berger   SAMSI berger@samsi.info  
Jean Bourgain   IAS  bourgain@ias.edu 
Brian Conrey   AIM  conrey@aimath.org 
David Eisenbud  MSRI  de@msri.org 
Avner Friedman  MBI  afriedman@mbi.osu.edu 
Mark Green   IPAM  mlg@ipam.ucla.edu 
David Levermore   Facilitator lvrmr@math.umd.edu 
Christian Ratsch  IPAM  cratsch@ipam.ucla.edu 
 
Dean Evasius   NSF  devasius@nsf.gov 
Hans Kaper   NSF  hkaper@nsf.gov 
Deborah Lockhart  NSF  dlockhar@nsf.gov 
Peter March   NSF  pmarch@nsf.gov 
Chris Stark   NSF  cstark@nsf.gov 
 
The Institute Directors met alone on May 11, beginning with David Levermore giving an 
introduction to BMSA and explained its mission, major themes, and makeup of its board. 
 
The following issues were then addressed. 
 
1. Technical Committee: A technical committee will be formed consisting of an appropriate IT 
staff member from each institute. The committee will coordinate efforts to improve and expand 
the web site, initially focusing on the following three items: 

• Adding a method to subscribe to institutes’ newsletters  (radio buttons) 
• Programs are now sorted by date.  The Committee could design an alternative way to 

display results of a search, so that institutes’ programs are equally accessible and visible.  
Give the user choices for how results are presented, or allow search parameters 
(workshop vs. long program). 

• Members could help each other with NSF reporting appendices, as needed. 
 
The Committee will communicate by email and conference call.   
 
2. Diversity:  Each institute has agreed to give this year to the AWM mentor network. The 
AWM Network should inform mentors about resources available through the Institutes via the 
Math Institutes web page. 
 
The Blackwell-Tapia conference committee was contacted to convey the Institutes’ offer to 
continue to rotate conference hosts among institutes, and this was agreed upon by the B-T 
committee.  SAMSI is hosting the November 2008 conference.  MBI is hosting in 2010. The 
Institutes will continue to share mailing lists and information related to the conference.   



 

 
Institute directors agree to inform each other of diversity events by email and communicate via 
the diversity committee. Furthermore, a “diversity in math” page was added to the Math 
Institutes web site to list diversity events. This was also linked to the new SAMSI diversity page. 
 
3. Math Institutes’ website 
 
Each institute sends a new nugget to the math institutes webpage according to the following 
schedule: 
 
MBI – Nov. 1 
IPAM – Dec. 15 
AIM – Feb. 1 
SAMSI – Apr. 1 
IMA – May 15 
MSRI – July 15 
IAS – Sept. 1 
 
It was also decided to add links on the webpage to other mathematical sciences institutes, 
especially those that receive some NSF support. 
 
4. Meeting with DMS representatives 
 
On May 12, the directors met with the NSF representatives. The status of renewal proposals was 
discussed, along with the timetable for the upcoming open institute competition, and updates on 
the institute director searches. 
 
The 2007 Committee of Visitors (COV) report commented on the Institute portfolio of DMS. 
The COV reported, and NSF agrees, that the institutes are a valuable asset to the mathematical 
sciences community, that the balance between institute and other programs in the DMS budget is 
appropriate, and that the institutes should continue to be managed as a portfolio, with a premium 
on collaboration and cooperation among institutes. The COV recommended that an analysis of 
the complete portfolio of institute activities be undertaken as soon as possible.   



 

II. Special Report:  Program Plan 
 

A.  Programs for 2008-09 
 
1. Algebraic Methods in Systems Biology and Statistics 
 
 In recent years, methods from algebra, algebraic geometry, and discrete mathematics 
have found new and unexpected applications in systems biology as well as in statistics, leading 
to the emerging new fields of “algebraic biology” and “algebraic statistics.” Furthermore, there 
are emerging applications of algebraic statistics to problems in biology. This year-long program 
will provide a focus for the further development and maturation of these two areas of research as 
well as their interconnections. The unifying theme is provided by the common mathematical tool 
set as well as the increasingly close interaction between biology and statistics. The program will 
allow researchers working in algebra, algebraic geometry, discrete mathematics, and 
mathematical logic to interact with statisticians and biologists and make fundamental advances in 
the development and application of algebraic methods to systems biology and statistics. The 
essential involvement of biologists and statisticians in the program will provide the applied focus 
and a sounding board for theoretical research. 
 
1.1 Research Foci 
 
Systems Biology: The development of revolutionary new technologies for high-throughput data 
generation in molecular biology in the last decades has made it possible for the first time to 
obtain a system-level view of the molecular networks that govern cellular and organismal 
function. Whole genome sequencing is now commonplace, gene transcription can be observed at 
the system level and large-scale protein and metabolite measurements are maturing into a 
quantitative methodology. The field of systems biology has evolved to take advantage of this 
new type of data for the construction of large-scale mathematical models. System-level 
approaches to biochemical network analysis and modeling promise to have a major impact on 
biomedicine, in particular drug discovery.  
 
Statistics: It has long been recognized that the geometry of the parameter spaces of statistical 
models determines in fundamental ways the behavior of procedures for statistical inference. This 
connection has in particular been the object of study in the field of information geometry, where 
differential geometric techniques are applied to obtain an improved understanding of inference 
procedures in smooth models. Many statistical models, however, have parameter spaces that are 
not smooth but have singularities. Typical examples include hidden variables models such as the 
phylogenetic tree models and the hidden Markov models that are ubiquitous in the analysis of 
biological data. Algebraic geometry provides the necessary mathematical tools to study non 
smooth models and is likely to be an influential ingredient in a general statistical theory for non-
smooth models. 
 
Algebraic methods:  Algebraic biology is emerging as a new approach to modeling and analysis 
of biological systems using tools from algebra, algebraic geometry, discrete mathematics, and 
mathematical logic. Application areas cover a wide range of molecular biology, from the 



 

analysis of DNA and protein sequence data to the study of secondary RNA structures, assembly 
of viruses, modeling of cellular biochemical networks, and algebraic model checking for 
metabolic networks, to name a few. Algebraic statistics is a new field, less than a decade old, 
whose precise scope is still emerging. The term itself was coined by Giovanni Pistone, Eva 
Riccomagno and Henry Wynn. That book explains how polynomial algebra arises in problems 
from experimental design and discrete probability, and it demonstrates how computational 
algebra techniques can be applied to statistics. The first of these applications have focused on 
categorical data and include the study of Markov bases and conditional inference, disclosure 
limitation, and parametric inference, to name a few. The central idea underlying algebraic 
statistics is that the parameter spaces of many statistical models are (semi-)algebraic sets. The 
geometry of such possibly non-smooth sets can be studied using tools from algebraic geometry. 
Many problems in computational biology can be described within this framework. This is where 
algebraic statistics joins algebraic biology as a new methodology This is where algebraic 
statistics joins algebraic biology as a new methodology for solving problems in systems biology. 
The unifying theme of the program is the development and use of a particular set of tools from 
algebra, algebraic geometry, and discrete mathematics to solve problems in statistics and 
biology. 
 
1.2 Program Timing and Previous Related Workshops 
 
 The use of algebraic methods in systems biology and statistics is quite recent. Despite 
this fact there have been a number of meetings devoted to both application areas, in the U.S. and 
abroad.  Events that have helped crystallize the field are the following. 
 
• Workshop on Computational Algebraic Statistics, AIM, Dec 2003 
(http://www.aimath.org/ARCC/workshops/compalgstat.html); 
 
• Workshop on Geometry, Algebra, and Phylogenetic Trees, Harvey Mudd College, 2004; 
 
• First International Conference on Algebraic Biology, Tokyo, Dec. 2005; Organizers: H. Anai 
and K. Horimoto (http://www.ab2005.jp); 
 
• Clay Mathematics Institute Workshop on Algebraic Statistics and Computational Biology, 
November 2005; organizers: L. Pachter, B. Sturmfels, S. Sullivant, J. Carlson 
(http://www.claymath.org/programs/cmiworkshops/ascb/); 
 
• The First Argentine School on Mathematics and Biology, Cordoba, Argentina, 2005 (Lauben- 
bacher and Pachter were plenary speakers). The second school will take place in June 2007; 
 
• AMS Special Session on Algebraic Statistics: Theory and Practice, AMS-MAA-SIAM Joint 
Meetings, San Antonio, TX, 2006; organizers: E. Allman and S. Sullivant; 
(http://www.math.harvard.edu/~seths/AMS.html); 
 
• Summer School on Algebraic Statistics, Tropical Geometry, and Computational Biology, Nord- 
fjordeid, Norway, June 2006 (lecturers Pachter, Sturmfels, Sullivant); 
(http://www.math.uio.no/div/nordfjordeid/astg.html); 



 

 
• MSRI Summer Workshop on Mathematical Methods in Computational Biology, MSRI, Berke- 
ley, June 2006; Organizers: R. Laubenbacher and L. Pachter 
(http://www.msri.org/calendar/workshops/WorkshopInfo/330/show_workshop); 
• IMA Special Year on Applications of Algebraic Geometry 2006-2007; Organizers: D. 
Bertsimas, P. Parillo, M. Stillman, B. Sturmfels, M. Sudan, R. Thomas 
(http://www.ima.umn.edu/2006-2007/); 
 
• Second International Conference on Algebraic Biology, Linz, July 2007; Organizers: 
conference chairs: H. Anai, B. Buchberger, H. Hong, K. Horimoto 
(http://www.risc.uni-linz.ac.at/about/conferences/ab2007/); 
 
• Program on Phylogenetics, Isaac Newton Institute for Mathematical Sciences, Sept.-Dec. 2007 
(http://www.newton.cam.ac.uk/programmes/PLG/). 
 
The IMA program included a small component on algebraic statistics, and applications to 
biologywere included in one of the workshops. In total, these events are helping to create a 
community of researchers working on these topics, both senior as well as postdoctoral faculty 
and graduate students. It is anticipated that the SAMSI program will bring together theoreticians 
and “end-users” in biology and statistics in a substantive way that will help further crystallize the 
key problems to be solved. Another important aspect of the program is cultural. Algebraists, 
geometers, biologists and statisticians need to develop a common language. While several of the 
mathematicians involved in this research area already have close collaborations with people in 
other fields, many others do not. A year-long program provides this opportunity. 
 
1.3 Organization and Program Leadership 
 
Organizing Committee: Peter Beerli (School of Computational Sciences and Department of Bio- 
logical Sciences, Florida State University), Andreas Dress (Director, CAS-MPG Partner Institute 
for Computational Biology, Shanghai), Mathias Drton (Department of Statistics, University of 
Chicago), Ina Hoeschele (Department of Statistics, Virginia Tech, and Virginia Bioinformatics 
Institute), Christine Heitsch (School of Mathematics, Georgia Tech), Serkan Hosten (Department 
of Mathematics, San Francisco State University), Reinhard Laubenbacher, Committee Chair 
(Department of Mathematics, Virginia Tech, and Virginia Bioinformatics Institute), Bud Mishra 
(Departments of Computer Science, Mathematics, and Cell Biology, Courant Institute, NYU), 
Don Richards (Department of Statistics, Pennsylvania State University), Seth Sullivant 
(Department of Mathematics, North Carolina State University), Brett Tyler (Department of Plant 
Pathology and Weed Science, Virginia Tech, and Virginia Bioinformatics Institute), Ruriko 
Yoshida (Department of Statistics, University of Kentucky). 
 
1.4 Major Participants 
 
Long-Term Visitors: The following individuals are presently scheduled to spend between a 
month and semester at SAMSI participating in the program: Edward Allen (Wake Forest 
University), Elizabeth Allman (University of Alaska), Alicia Dickenstein (University of Buenos 
Aires), Stephen Fienberg (Carnegie Mellon University), Luis Garcia-Puente (Sam Houston State 



 

University), Jeremy Gunawarden (Harvard Medical School), Serkan Hosten (San Francisco State 
University), Reinhard Laubenbacher (VA Tech), Philip Maini (Oxford University), Uwe Nagel 
(University of Kentucky), Eva Riccomagno (Politecnico di Torino), Brandy Stigler (SMU), Or 
Zuk (MIT) Postdoctoral Fellows: Megan Owen (Cornell University), Ahmad Saeid Yasamin 
(Indiana University) 
 
Graduate Students: We anticipate the participation of a number of graduate students both from 
local and nonlocal universities. 
 
Faculty Releases: Seth Sullivant (North Carolina State University) 
 
1.5 Description of Activities 
 
1.5.1 Workshops 
 
Opening Workshop: The Kickoff Workshop and Tutorial will be September 14-17, 2008. The 
principal goal of the workshop will be to engage a broadly representative segment of the 
mathematical, statistical, and life sciences communities to determine research directions to be 
pursued by working groups during the program. 
 
Midprogram and Transition Workshops: There will also beseveral mid-program workshops or- 
ganized by the working groups, and a Transition Workshop, at the end of the program, to 
disseminate program results and chart a path for future research in the area. 
 
1.5.2 Working Groups 
 
Each of the previously noted areas poses a potential working group topic. Additional working 
groups will be identified both as the program is developed and as future directions are identified 
in the Opening Workshop. 
 
1.5.3 University Courses 
 
Title: Algebraic Methods in Systems Biology and Statistics 
 
Instructors: Seth Sullivant (NCSU) and Reinhard Laubenbacher (VA Tech) 
 
Course Day and Time: Tuesday 4:30-7:00 
 
Course Description: This course will provide an introduction to the algebraic techniques that 
have emerged as useful tools in biology and statistics. This course is intended to bridge the gap 
between abstract algebra and the application areas covered in the year-long program. After 
providing an introduction to polynomial rings, ideals, and Grobner bases, we will survey a range 
of applications of these ideas. Possible topics include: Polynomial dynamical systems over finite 
fields and applications, graphical and hierarchical models, Markov bases for contingency table 
analysis, phylogenetic models and the space of trees, applications of tropical geometry in MAP 
estimation. 



 

2.  Sequential Monte Carlo Methods 
 
2.1  Introduction 
 This 12 month SAMSI program will develop new approaches to scientific/statistical 
computing using innovative Sequential Monte Carlo (SMC) methods. The program will address 
fundamental challenges in developing effective sequential and adaptive simulation methods for 
computations underlying inference and decision analysis. The research will blend conceptual 
innovation in new and emerging methods with evaluation in substantial applied contexts drawn 
from areas such as control, communications and robotics engineering, financial and macro-
economics, among others. Researchers from statistics, computer science, information 
engineering and applied mathematics will be involved, and the program will promote the 
opportunity for both methodological and theoretical research. The interdisciplinary aspects of the 
program are substantial, as is the attractiveness for students and postdocs.  
 
2.2  Organizing Committee:  
Co-Chairs: Arnaud Doucet (British Columbia, Statistics and Computer Science) and Simon 
Godsill (Cambridge UK, Information Engineering).  
Committee: Monica Bugallo (Stony Brook, Electrical and Computer Engineering), Petar Djuric 
(Stony Brook, Electrical and Computer Engineering), Michael Jordan (Berkeley, Statistics and 
Computer Science), Jun Liu (Harvard, Statistics), Gareth Roberts (Warwick, Statistics), Raquel 
Prado (Santa Cruz, Applied Mathematics and Statistics), Neil Shephard, (Oxford, Statistics and 
Econometrics), and Simon Tavare (Cambridge, Computational Biology).  
Local Scientific Coordinator: Mike West (Duke, Statistical Science);  
National Advisory Council Liaison: Richard Durrett (Cornell University);  
Directorate Liaisons: James Berger and Michael Minion 
 
2.3  Background  
 Monte Carlo (MC) methods are central to modern numerical modelling and computation 
in complex systems. Markov chain Monte Carlo (MCMC) methods provide enormous scope for 
realistic statistical modelling and have attracted much attention from disciplinary scientists as 
well as research statisticians. Many scientific problems are not, however, naturally posed in a 
form accessible to evaluation via MCMC, and many are inaccessible to such methods in any 
practical sense. For example, for real-time, fast data processing problems that inherently involve 
sequential analysis, MCMC methods are often not obviously appropriate at all due to their 
inherent "batch" nature. The recent emergence of sequential MC concepts and techniques has led 
to a swift uptake of basic forms of sequential methods across several areas, including 
communications engineering and signal processing, robotics, computer vision and financial time 
series. This adoption by practitioners reflects the need for new methods and the early successes 
and attractiveness of SMC methods. In such, probability distributions of interest are 
approximated by large clouds of random samples that evolve as data is processed using a 
combination of sequential importance sampling and resampling ideas. Variants of particle 
filtering, sequential importance sampling, sequential and adaptive Metropolis MC and stochastic 
search, and others have emerged and are becoming popular for solving variants of "filtering" 
problems; i.e. sequentially revising sequences of probability distributions for complex state-
space models. Useful entree material and examples SMC methods can be found at the SMC 
preprint site.  



 

 Many problems and existing simulation methods can be formulated for analysis via SMC: 
sequential and batch Bayesian inference, computation of p-values, inference in contingency 
tables, rare event probabilities, optimization, counting the number of objects with a certain 
property for combinatorial structures, computation of eigenvalues and eigenmeasures of positive 
operators, PDE's admitting a Feynman-Kac representation and so on. This research area is poised 
to explode, as witnessed by this major growth in adoption of the methods.  
The SAMSI SMC program will:  

• Address methodological and theoretical problems of SMC methods, including 
synthesis of concepts underlying variants of SMC that have proven apparently successful 
across multiple fields, and the development of methodological and theoretical advances.  

• Develop the methodological research -- with broad opportunities for test-bed 
examples, methods evaluation and refinement of generic approaches -- in the contexts of 
a number of important applied problems (e.g. data assimilation, inference for large state 
spaces, finance, tracking, continuous time models).  

The program will be an opportunity for exchange between communities; it will help to shape the 
future of stochastic computation and sequential methods, will involve statisticians, computer 
scientists and engineers as core participants as well as others working collaboratively in a range 
of applied fields. 
 
2.4  Research Foci 
 
2.4.1   Continuous time modeling and parameter estimation  
 Modeling and parameter estimation for continuous time stochastic processes might 
include exact simulation methods for inference in partially observed diffusions, jump diffusions 
and Levy processes. Both batch-based and on-line strategies will be studied, as will both 
parameter estimation and state estimation. This group will have strong links to the Decision 
Theory and Finance Group, the Tracking Group and the Theory group, as continuous time 
models underly many of these applications, as well as applications in other areas including 
emerging studies in systems biology.  
 
2.4.2  Tracking and large-scale dynamical systems  
 There is much interest in tracking and inference for large groups of objects, with 
applications in medical imaging, dynamic object tracking in robotic control in industrial, 
commercial and military areas, and tracking in media applications. Particular focus areas might 
be drawn from representations of many interacting objects using random fields, graphical 
models, and automated inference about group structures, types of interaction, intentionalities, 
etc.. Methodology of interest utilises combinations of techniques such as particle filtering, 
MCMC, SMC samplers. It also includes dynamic point process methods such as the Probability 
Hypothesis Density Filtering which is an example of the interest in cross-over research between 
core statistical methodology and applied probability.  
 
2.4.3  Decision making, econometrics and finance  
 SMC methods are under-explored and appear to have a gret deal of potential in problems 
of numerical solution of decision problems under uncertainty. Some areas might include: (i) 
applications in policy-oriented macro-economic modelling; and (ii) state and parameter 



 

estimation leading into prediction financial time series models, together with numerical 
approaches to the coupled portfolio decision problems.  
 
2.4.4  Theory  
 Although many theoretical results have already been established for specific classes of 
SMC methods, these results are often unsatisfactory -- relying on practically unrealistic 
assumptions -- for the kinds of complex stochastic models that are being more and more used in 
emerging applications. There is a need to begin to make the link more forcefully between 
theoretical developments and more relevant practical models.  
 
2.4.5  Population Monte Carlo  
 MCMC can easily get stuck for high dimensional multimodal distributions. This has led, 
in part, to the development of adaptive and population Monte Carlo algorithms, which can 
provide promising alternatives for these problems. Some of these methods are inherently SMC 
methods, and there is interest in developing new adaptive methods to sample from high 
dimensional distributions. 
 
2.5  Description of Activities 
 
2.5.1  Workshops: The Opening Workshop will be held during September 7-10, 2008 at 
SAMSI. This workshop will aim to engage as large a part of the mathematics, scientific and 
engineering communities as possible, with representative sessions from all of the main program 
topics.  
 
Mid-program workshops will summarize progress and bring in leading experts in particular areas 
to assess the progress. One that is essentially definite (because of likely supplementary support 
from the Army Research Office) is the Workshop on Multi-Sensor Multi-Target Tracking and 
Data Fusion, scheduled to occur in April, 2009. 
 
The program anticipates being highly active in the Summer of 2009 so that the Transition 
Workshop will likely not occur until October of 2009; this workshop will disseminate program 
results and chart a path for future research in the area.  
 
2.5.2   Working Groups: Working groups will meet throughout the program to pursue particular 
research topics identified in the kickoff workshop (or subsequently chosen by the working group 
participants). The working groups consist of SAMSI visitors, postdoctoral fellows, graduate 
students, and local faculty and scientists.  
 
2.6  Participants: We are still in the process of determining participants in the program; the 
following are the currently definite long-term participants, with more to be added. 
Confirmed Long-term Visiting Research Fellows: M.J. Bayarri (Valencia), Jaya Bishwal (UNC 
Charlotte), Mary Ellen Bock (Purdue), Luke Bornn (UBC), Carlos Carvalho (Chicago), Daniel 
Clark (Heriot-Watt, UK), Mark Coates (Montreal), Ana Corberan (Valencia), Arnaud Doucet 
(UBC), Paul Fearnhead (Lancaster, UK), Ernest Fokoue (Kettering), Nathan Green (DSTL, UK), 
Fei Liu (Missouri), Hedibert Lopes (Chicago), James Lynch (South Carolina), Olasunkanmi 
Obanubi (Imperial College, UK), Omiros Papaspiliopoulos (Warwick), Edsel Pena (South 



 

Carolina), Gareth Peters (New South Wales, Australia), Raquel Prado (UCSC), Sylvain 
Rubenthaler (Nice, France), Andrew Thomas (Dundee, UK),  Jochen Voss (Warwick, UK), Ryo 
Yoshida (ISM, Japan). 
 
Postdoctoral Fellows: Julien Cornebise, Sourish Das, Xiaoyan Lin, Christian Macaro, Ionna 
Manoloulo, Elizabeth Shamseldin, Nick Whitely. 
 
Confirmed Local Participants: Pablo Guerron (NCSU, econ), Mark Huber (Duke, math), 
Chunlin Ji (Duke, stat), Chiranjit Mukherjee (Duke, stat), Juan Rubio-Ramirez (Duke, econ), 
Sarah Schott (Duke, math), Minghui Shi (Duke, stat), Hao Wang (Duke, stat), Mike West (Duke, 
stat). 
 



 

3.  Summer Program on Meta-Analysis 
 
3.1  Summary  
With the increasing concern in science and medicine for issues such as multiplicity and 
reproducibility for single statistical studies, multiple studies and meta-analysis are becoming 
central to scientific advancement. The Statistical and Applied Mathematical Sciences Institute 
(SAMSI) will address this topic through a research program from June 2-13, 2008. It will bring 
together leading statisticians and scientists with interests in meta-analysis, to assess the existing 
methodology, develop needed new methodology, and explore pedagogy for bringing the 
methodology to the broader scientific community. 
 
3.2  Scientific Overview  
 
3.2.1  General Background on Meta-Analysis  
 Seldom is there only a single empirical research study relevant to a question of scientific 
interest. However, both experimental and observational studies have traditionally been analyzed 
in isolation, without regard for previous similar or other closely related studies. A new research 
area has arisen to address the location, appraisal, reconstruction, quantification, contrast and 
possible combination of similar sources of evidence. Variously called meta-analysis, systematic 
reviewing, research synthesis or evidence synthesis, this new field is gaining popularity in 
diverse fields including medicine, psychology, epidemiology, education, genetics, ecology and 
criminology. Statistical methods for combining results across independent studies have long 
existed, but require renewed consideration, development and wider dissemination by inclusion in 
the mainstream statistics curriculum. The possibility that the due consideration of all relevant 
evidence should be accepted as standard practice in statistical analyses deserves investigation.  
 
 The combination of results from similar studies is often known simply as 'meta-analysis'. 
Common examples are combining results of randomized controlled trials of the same 
intervention in evidence-based medicine; of correlation coefficients for a pair of constructs 
measured similarly across studies in social science; or of odds ratios measuring association 
between an exposure and an outcome in epidemiology. More complex syntheses of multiple 
sources of evidence have developed recently, including combined analyses of clinical trials of 
different interventions, and combined analysis of data from multiple microarray experiments 
(sometimes called cross study analysis). For straightforward meta-analyses, general least-squares 
methods may be used, but for complex meta-analyses, the technical statistical approach is not so 
obvious. Often likelihood and Bayesian approaches provide very different perspectives; and in 
practice the possible benefits of more complex approaches may be hard to discern as many meta-
analyses are compromised by limited or biased availability of data from studies as well as by 
varying methodological limitations of the studies themselves.  
 The presence of multiple sources of evidence has long been a recognized challenge in the 
development and appraisal of statistical methods — from Laplace and Gauss to Fisher and 
Lindley. In the 1980s Richard Peto argued that a combined analysis would be more important 
than the individual analyses, a view taken still further by Greenland who has suggested that that 
individual study publications should not attempt to draw conclusions at all, but should instead 
only describe and report results, so that a later meta-analysis can more appropriately assess the 
study's evidence fully informed by other study designs and results. Will combined analyses 



 

actually replace individual analyses (or at least decrease their impact)? If so, it is time to re-
examine the perennial problems of statistical inference in this context.  
 
3.2.2  Specific Motivation for the focus of this workshop  
 This program comprises two weeks of research, mixing tutorials, research presentations 
and working group activities on the subject. The goal of this program is three-fold: 1) to bring 
the area to the attention of statistical researchers, whose expertise is critical to substantiate and 
clarify the necessary statistical theory and methodology; 2) to nurture the necessary 
interdisciplinary collaboration and communication between statistical researchers and 
statisticians who currently work or plan to work with basic and applied science researchers and 
3) to provide an entry point into the field to interested students and faculty, and to allow 
researchers already specialized in the domain to exchange recent results and information. 
 
Three Challenges 

1. To substantiate and clarify how existing statistical methodology can effectively combine 
multiple sources of evidence, given perfect conduct and reporting of all studies.  

2. To identify statistical areas in need of development or improvement, both in theory and 
application, for the practical situations of studies having methodological limitations and 
studies providing biased or incomplete data. 

3. To identify and develop material and pedagogy for undergraduate and graduate programs 
in statistics, to allow future statisticians to deal effectively with multiple sources of 
evidence, and to motivate further development of new methodology. 

 
3.3  Program Scope,Timing and Activities  
 
3.3.1  Target Participants  
Statistical researchers 
Basic and applied science researchers who must deal with multiple sources of evidence 
New researchers and graduate students 
 
3.3.2  Tutorials   
 The introductory overview will be done by Ingram Olkin, Stanford University. This will 
provide participants with an elementary but thorough introduction to the challenges and opportunities of 
dealing with multiple studies in the context of biomedical and social science research. Many real 
application examples will be covered to illustrate basic and advanced methods and highlight the 
numerous scientific issues and challenges that inevitably arise.   
 An introductory overview on the Likelihood Basis for Multiple Data Sources will then be given 
by Keith O’Rourke, Duke University. This will provide participants with an elementary introduction to 
directly working with likelihoods as the direct way to contrast and combine data based information 
(likelihoods). Initially, some usual statistical methods such as regression will be recast in terms of 
individual observation likelihoods that can be contrasted and combined to obtain the usual estimates. 
Then some common meta-analysis methods will be recast in terms of likelihoods. It will end with 
pointers to later tutorials which deal with various problems that arise with likelihoods due to high 
dimensions and sparse information as well as anticipate the addition of sources of prior information.     
 The first advanced tutorial will be given on “Sparse Evidence” by Vanja Dukic, University of 
Chicago Ken Rice, University of and Keith O’Rourke, Duke University. It will first sketch out full 



 

likelihood specifications for multiple sources of data and then focus on the complexities and lack of 
adequate information that likely will arise. Various random effects or higherarchical models will be 
covered. The second advanced tutorial will be on obtaining a “Common Parameter Focus” and will be 
given by Vanja Dukic, University of Chicago Ken Rice, University of Washington Keith O’Rourke, 
Duke University James Berger, SAMSI –or- Robert Wolpert, Duke University. It will focus on 
methods to reduce the high dimensional likelihoods to lower dimensions ideally involving only the 
common parameters of interest. The third advanced tutorial will be on “Bayes and Likelihood MA” 
given by Vanja Dukic, University of Chicago Ken Rice, University of Washington Keith O’Rourke, 
Duke University. It will outline what they believe is the current state of the art for full likelihood and 
Bayesian meta-analysis.  The last tutorial will be on “Practicalities” and given by Julian Higgins, 
Cambridge University. Essentially he will outline what he believes are outstanding challenges for 
applications (and that were not address in the earlier tutorials). 
 There will also be a planned “Data Analysis Session” so that participants can actually try out 
some of the simpler methods. WinBUGs likely will be used for this. The tutorial section will end with a 
Poster Session and Reception. 
 
3.3.3  Workshop  
 
3.3.4  Working groups  
Composition of Working Groups  
 The working groups will emerge out of the first weeks activities. 
 
Tentative Working Group Foci  
The re-examination of the perennial problems of statistical inference - specifically in the 
context of multiple sources of evidence. What is the role of individual versus combined analyses 
in statistical inference? Are there important new issues that arise or are some issues made less 
important? Does the theory of statistical inference strongly support the priority of combined 
analyses over individual analyses? (Ken Rice and Peter Hoff)  
Perceptive (pragmatic) Bayes: specifically in the context of multiple sources of evidence. Some 
might argue that in a Bayesian analysis there is a need to argue for the specific roles of priors 
(that may vary by parameter), argue for the information content of each prior, explicitly contrast 
the prior and likelihood information that is being combined (model checking) and critically 
justify the rhetoric/salience of the posterior inference - perhaps even making explicit ‘fail-safe’ 
default assurances regarding repeated sampling properties of posterior quantities. On the other 
hand, traditional, well-established classical methods that are believed to work well in practice 
(sometimes referred to as model free or robust) can often be shown to follow from Bayesian 
principles with carefully specified priors and utilities. This then provides the same degree of 
critical justification of the rhetoric/salience of their use in research. Are these critical 
justifications currently achievable in the context of multiple sources of evidence? (Keith 
O’Rourke and Ken Rice) 
Computational challenges of Bayesian and likelihood based inference in meta-analysis. In 
general statistical applications, the challenges of MCMC, numerical integration and global 
optimization are well known. In meta-analysis there may be opportunities to overcome or avoid 
many of these challenges. For instance, initial (simplified) evaluations of multiple sources of 
evidence may facilitate starting values and convergence checks of MCMC. This might be 
accomplished in a Bayesian meta-analysis with a “by prior and by study” marginalization to the 



 

effect parameter of interest prior to or instead of a full Bayesian analysis. Numerical integration 
for random effects models is problematic in general but in meta-analysis usually only involves 
low dimensions and perhaps better behaved integrands. Global optimization and other challenges 
(such as simulating modified profile likelihoods) for likelihood based confidence intervals may 
also be easier to implement safely in meta-analysis. (Keith O’Rourke). 
Making the evaluation of ‘all the evidence’ standard statistical education and practice. 
Developing basic course content and resources on dealing with multiple sources of evidence for 
statistics graduate and undergraduate students, service courses on statistics for students in other 
disciplines and practicing statisticians. Consideration of possible course outlines for research 
managers, substantive researchers, journal editorial staff and research funding agencies. (Joseph 
Beyene). 
Contributing to substantive research now and in the future: What is the best means to ensure 
a productive dialogue between statisticians and substantive researchers and users of research? 
Discussion on the resolution of issues raised in Day 4 & 5 (‘Really dealing with all the 
evidence’) and in particular those listed below (unless more important or challenging ones arise). 
Recommendations for future dialogues and venues to ensure they take place. (Julian Higgins)  
 
Application issues to resolve. 
Choosing a model and a method for a simple collection of studies (in absence of study-level 
covariates): (i)‘Fixed-effect’ vs ‘random-effects’; (ii) Which computational method for random-
effects; (iii) What to do if there are only a few studies; (iv) What to do if fixed-effect and 
random-effects models disagree; (v) How to present and interpret random-effects meta-analyses 
Combining studies in the presence of heterogeneity and bias: (i) Can (should) heterogeneity 
be ‘diagnosed’?; (ii) Can heterogeneity of true effect be separated from biases?; (iii) When is it 
appropriate to put (study-level) covariates into a model? 
Development/dissemination of software  
 
3.4  Program Leadership  
 The program was initiated by Keith O'Rourke, currently a visitor at Duke University, and 
was motivated by recent work in his Oxford DPhil thesis.  Vanja Dukic, Ken Rice and Keith 
O'Rourke will jointly give the tutorials. Julian Higgins will be providing an applied perspective 
especially through his tutorial. Joseph Beyene will be providing a pedagogical perspective. 
Dalene Stangl will be providing an applied Bayesian perspective and Peter Hoff, a theoretical 
Bayesian perspective. 
 
3.4.1  Program Leader Committee  
Program Leaders: Keith O'Rourke (Duke University), Joseph Beyene (University of Toronto), 
Vanja Dukic (University of Chicago), Julian Higgins (UK Medical Research Council, 
Cambridge), Peter Hoff (University of Washington), Ken Rice (University of Washington) and 
Dalene Stangl (Duke University). 
 
3.4.2  Committed speakers 
Ingram Olkin (Stanford University), Vanja Dukic, (University of Chicago), Ken Rice, 
(University of Washington). Keith O'Rourke, (Duke University), Julian Higgins, (Cambridge 
University), Ian Shrier, (McGill University), Eloise Kaizar, (Ohio State University), Dan 
Jackson, (Cambridge University), Joseph Beyene, (University of Toronto), Rafael Irizarry. 



 

B.  Scientific Themes for Later Years 
 

1.  Space-Time Anaylsis for Envirnmental Mapping, Epidemiology and 
Climate Change (Tentative for 2009-2010) 
 
1.1 Introduction 
 
This proposed year-long SAMSI program will focus on problems encountered in dealing with 
random space - time fields, both those that arise in nature and those that are used as statistical 
representations of other processes. The sub-themes of environmental mapping, spatial 
epidemiology, and climate change are interrelated both in terms of key issues in underlying 
science and in the statistical and mathematical methodologies needed to address the science. 
 
Current Overall Program Leaders:  Noel Cressie (possible 1 quarter visit), Peter Green (possible 
2 month visit), Michael Stein (possible 4-6 week visit), Jim Zidek (possible semester to full-year 
visit) 
 
Current Scientific Advisory Committee:  Peter Diggle, Peter Guttorp, Jesper Møller 
 
Local Scientific Coordinators:   Montse Fuentes, Alan Gelfand, Richard Smith 
 
1.2 Research Foci  
 
Environmental Mapping 
 
Spatial or spatial-temporal statistical analysis in environmetrics often entails the prediction of 
unobserved random fields over a dense grid of sites in a geographical domain, based on 
observational data from a limited number of sites and possibly simulated data generated by 
deterministic physical models. In important special cases, spatial prediction requires statisticians 
to estimate spatial covariance functions and generalized regression tools (also called 
geostatistical methods).  
 
Many commercially available GIS packages include excellent visualization tools, but a dearth of 
spatial interpolation tools. In particular, the tools available are often not statistically based, and 
have been shown to perform very poorly compared to geostatistical tools.  
 
Many standard geostatistical packages have the disadvantage that they do not take into account 
the variability in estimates due to estimating the covariance function. Most also do not 
incorporate the modern tools available to represent spatial covariance structures for 
nonstationary processes.  
 
However, such tools for nonstationary processes have not been extended to multivariate fields 
except through often unrealistic, simple (Kronecker type) structures. Even more complicated are 
space-time structures that are non-separable, nonstationary in space and in time, or multivariate 



 

with structures that are not temporally symmetric.  
 
Methods for spherical data, especially appropriate for climate research, are currently being 
developed, but they need to address complications similar to those that occur for multivariate 
random fields. 
 
Possible leaders and key participants: Luc Anselin (ASU Geography), Jay Breidt, Carol Gotway 
Crawford, Victor DeOliveira, Francesca Dominici, Montse Fuentes, Mark Genton, Tilmann 
Gneiting, Louis Gross (Ecology, Tennessee), Peter Guttorp, Jennifer Hoeting, Mark Kaiser,  
Mark Lewis (Alberta, spatial ecology), Jean Opsomer, G.P. Patil, Paul Sampson, Bruno Sanso, 
Richard Smith, Dongchu Sun, Paul Switzer, Chris Wikle, Dale Zimmerman 
 
 
Spatial Epidemiology 
 
Many studies during the past two decades have demonstrated a statistical association between 
exposure to air pollutants (principally, particulate matter and ozone) with various (mostly acute) 
human health outcomes, including mortality, hospital admissions, and incidences of specific 
diseases such as asthma. While a number of different study designs have been used, two 
dominate. The first, the time series studies, relate variations in daily counts of these adverse 
health outcomes with variations in ambient air pollution concentrations through multiple 
regression models that include air pollution concentrations while removing the effects of long-
term trends, day of week effects, as well as possible confounders such as meteorology.  
However, the relative health risks of air pollution are small say compared to smoking. Thus some 
studies have through Bayesian hierarchical modeling combined the estimated air pollution 
coefficients for various urban areas to borrow strength.  
 
A different kind of study design is needed for the more challenging problem of estimating the 
chronic (as against acute) effects of air pollution. This second kind of design involves the use of 
prospective studies that follow a specific group of individuals for several years or decades, and 
then relate health outcomes (including mortality, but also specific measures such a heart rate 
variability) to air pollution after adjusting for personal factors such as age, previous health 
history, and smoking.  
 
Recently both kinds of studies have been paying more attention than in the past, to spatial 
effects. Thus, although traditionally, spatial correlations between the cities have been ignored, 
now multi-city time series studies recognize the increasing evidence pointing to spatially 
nonhomogeneous associations. As datasets become available that spatially resolve both air 
pollution and human health outcomes at finer scales, this effect is likely to increase in 
importance, making it highly desirable to develop spatial and spatio-temporal stochastic 
processes for the joint distributions of air pollution, human health outcomes and other relevant 
covariates.  
 
In prospective studies, researchers consider the possible effects of spatially defined covariates 
such as distance between a residential location and the nearest road. They also recognize the 
importance of measurement error, in particular the discrepancy between ambient pollution 



 

concentrations as measured at monitoring sites and the personal exposure of individuals. In some 
urban areas, spatial variability in the pollution field is an important component of this error. So 
some studies have used spatial methods such as kriging and Bayesian prediction to reduce this 
error by inferring from the ambient measurements, the pollution concentrations at a participant's 
residence. However, much less work has been done on the logical follow-up question, which is 
the effect of such variability on the health-effect regression coefficients.  
 
Challenges that face the practitioner of spatial epidemiology, include issues of data availability 
and quality, confidentiality, exposure assessment, exposure mapping, and study design. 
Geographic methods of exposure assessment make a number of key assumptions that may limit 
their applicability in given situations. These include the following:  
 
• equating modeled estimates of exposure (including distance-based measures, or output of 

EPA exposure numerical models such as SHEDS) with true exposure; 
• equating exposure at a point (e.g., place of residence) with total  

personal exposure, that is, exposure integrated across space and time  
over the course of daily activities as the individual moves through the  
spatial exposure field; 

• equating group exposure and group exposure-disease relationships  
with individual exposure and relationships at the individual level, this  
phenomenon is known as "ecologic fallacy". 

 
Key areas in which further work is needed include: 
• Developing methods that account for a subject’s movement through spatio-temporal 

exposure space. 
• Developing calibration models whereby spatially sparse direct measurements of exposure can 

be combined with inexpensive, and therefore spatially dense, surrogates or predictors of 
exposure, to enable more precise estimation of the true exposure surface. 

 
Possible leaders and key participants:  Sudipto Banerjee, Michelle Bell, Nikki Best, Kate 
Calder, Brad Carlin, Gerardo Chowell (ASU), Ciprian Crainiceanu, Carol Gotway Crawford, 
Odo Diekmann (Netherlands), Peter Diggle (UK), Francesca Dominici, Sander Greenland,  Leo 
Held (Switzerland), Michael Jerrett (Berkeley), Catherine  Martin Kulldorff, Chris Paciorek, 
Gavin Shaddick, Sylvia Richardson, Louise Ryan, Lianne Sheppard, Paul Switzer, Jon 
Wakefield, Lance Waller, Jim Zidek. 
 
 
Climate Change 
 
Much of the case for climate change and the estimation of its deleterious effects has relied on 
deterministic climate models that embrace physical and chemical. The GCM [General Climate 
(or Circulation) Model] yields simulated climate data at fairly coarse spatial scales that serves as 
input to the RGCM (Regional GCM) that runs at finer spatial scales.   
 
These models are at best, approximate representations of the real world, and, hence must be 
continually assessed. Model errors must be identified and characterized to provide statements 



 

about confidence in results. Further the computational overhead of these models mandates trade-
offs between the number of realizations of a given model versus number of models used, using 
both current techniques of experimental design, design of computer experiments, as well as the 
development of new techniques. The current methods of dealing with this – arguably most 
important – model validity issue are based on statistical spatial modeling techniques; but these 
techniques have never been tested for the complexity of climate models. 
 
The results of climate models are extremely multi-dimensional.  It is very difficult to present all 
of this information concisely in a manner that can be understood by decision makers.  Dimension 
reduction and data presentation techniques are needed for contrasting spatial data, explaining 
what is being presented, and determining how to describe the confidence of projections from 
non-random samples. 
 
Also available for assessing climate change are observational data from different measurement 
platforms (satellites, weather balloons, surface thermometers, etc.). Like the simulated data, 
these can represent very different spatial scales. Many historical time series do not have old data 
for South America, Africa, or South-east Asia. Even in the satellite era – the most observed 
period in Earth’s climate history – key observational datasets such as those for lower 
tropospheric temperatures involve significant uncertainties. Understanding, modeling, and 
analyzing these spatial and temporal uncertainties, in the context of the massive (but sparse) data 
and the impact on climate change, requires significant methodological and theoretical advances. 
 
Another key observational data set is the record of changes in ocean heat content. To estimate 
changes in the heat content of the world’s oceans from sparse data with time-varying biases and 
coverage, temperature information must be “infilled” over large volumes of the ocean. This is an 
area where development and fitting of sophisticated space-time models to sparse data is a critical 
need.  
 
One more crucial need is taking coarse-resolution projections from global and regional climate 
models down to estimates for small areas.  [Indeed downscaling and upscaling issues pervade the 
study of both simulated data and data.] This is not the usual small-area estimation problem. It is 
actually the opposite: the ‘average’ solution needs to be processed through local climate features 
– a very poorly understood process. 
 
The potential effects on humans from climate change are wide ranging, especially since evidence 
suggests that extreme events are increasing in frequency as a result of global warming. Possible 
effects include the rise in infectious diseases such as malaria, and deaths caused by heat waves 
such as occurred in Europe in 2003, or wild fires such as occurred in October 2007 in California. 
The data that suggests these effects is spatial and, again, the scale of the data and the 
determination of its causal relationship to climate change require new understandings and 
methodologies.  
 
Potential leaders and key participants: Myles Allen, Peter Bloomfield, Derek Bingham, Montse 
Fuentes, Peter Guttorp, Dave Higdon, Hans Kuensch, Doug Nychka, Tony O’Hagan, Peter 
Reichert, Ben Santner, Leonard Smith, Richard Smith, Michael Stein, Claudia Tebaldi, Kevin 
Trenberth, Will Welch, Chris Wikle, Jim Zidek, Francis Zwiers. 



 

1.3  Description of Activities 
 
Workshops: 
 
The Opening Workshop will be held during September 2009 at SAMSI. This workshop will aim 
to engage as large a part of the statistics, mathematics, and relevant scientific communities as 
possible, with representative sessions from all of the main program topics. The Transition 
Workshop at the end of the program will disseminate program results and chart a path for future 
research in the area. Other workshops being considered include: 
 
A workshop to compare different methods proposed to deal with nonstationary spatial 
covariance, in part based on data sets given out in advance. 
A workshop that would deal with combining data from different sources with model predictions 
to assess, with reliable error estimates, the ocean surface temperature over as long a period as 
possible; this is possibly the most important problem in spatial climatology at the moment. 
Other Suggestions? 
 
Working Groups:  
 
Working groups will meet throughout the program to pursue particular research topics identified 
in the kickoff workshop (or subsequently chosen by the working group participants). The 
working groups consist of SAMSI visitors, postdoctoral fellows, graduate students, and local 
faculty and scientists.  
 
 



 

2.  Stochastic Dynamics 
 

2.1  Overview 
 
 
 The term “Stochastic Dynamics” is one which resonates within many fields in statistics 
and applied mathematics.   The numerical analyst designing algorithms for stochastic differential 
equations, the math biologist studying transport on the cellular level, the statistician analyzing 
data from neurological measurements, the analyst trying to understand the effect of stochastic 
forcing and data in dynamical systems,  the statistician trying to characterize the statistics of 
dynamic networks, and the mathematical modeler trying to bridge the gap between atomistic and 
continuum physics are all examples of  research in stochastic dynamics. Unfortunately it is too 
often the case that research being done in one of the above scenarios is not being widely 
disseminated across the spectrum of statistics and applied math. The goal of the proposed 
SAMSI program is to bring together experts in different but highly inter-related research 
specializations under the broader umbrella of stochastic dynamics in the hopes of creating 
collaborations which could potentially lead to exciting advances in particular research areas. 
Proposed participants come not only from the traditional pool of mathematics and statistics but 
also from engineering, biology, physics, and health sciences. 
 Motivated by suggestions from local and national leaders in the field, we have identified 
five potential focus areas which could constitute working groups in the larger program.  We have 
identified local experts who are enthusiastic about each topic, and in several cases we have also 
found individuals from outside the triangle who have expressed interest in being in residence at 
SAMSI during 2009-10 and serving as a program organizer.  For those programs without an 
identified national leader, we have a list of “likely suspects” we are pursuing.  Our goal is to 
combine several of the topics which show the most interest into a coherent program. 
 
2.2 Specialization Areas 
 
2.2.1 Multi-scale and Multi-physics Computing 
 The classical continuum equations arising in fluid flow, elasticity, or electromagnetic 
propagation in materials require constitutive laws to derive a closed-form system. The 
constitutive laws appropriate for a given set of equations can be derived in two ways: First, from 
phenomenological considerations such as the linear behavior underlying elastic deformation or 
Newtonian fluid flow. Second, from averaging of kinetic theory results describing basic 
molecular dynamics. This has been possible for situations in which the microscopic behavior has 
been close to thermodynamic equilibrium. In such cases, Gaussian statistics are well verified at 
the microscopic level and the moments of Gaussian distributions can be computed analytically. 
 However, many physical processes exhibit significant localized departure from 
Gaussian statistics. When a solid breaks, the motion of the atoms in the crystalline lattice along 
the crack propagation path is no longer governed by a Maxwell-Boltzmann distribution. When a 
material undergoes a phase change, large scale correlations among atoms are formed (or 
destroyed) which modify the typically Gaussian statistics of the equilibrium phases. Protein 
folding can be seen as a large-scale modulation imposed by polymer links of the Gaussian 
statistics of the component atoms. A common characteristic of these situations is that 
macroscopic features impose the departure from local thermodynamic equilibrium and 



 

macroscopic quantities of are practical interest. Crack propagation is initiated by a force acting 
on a solid and we wish to know how far the solid deforms before it breaks. In solidification, a 
heat flux evacuates energy from the melt at some rate and we wish to characterize the type of 
order arising in the material. 
 In all such cases, a basic problem is how to extract the statistical distributions of 
physical quantities when the system is away from thermodynamic equilibrium. Knowledge of the 
distribution would allow local constitutive laws to be formulated. Direct numerical simulation is 
prohibitively expensive. Continuum level simulation is incomplete due to lack of constitutive 
laws.  Furthermore, while it is clear that higher-order moments characterizing the microscopic 
statistical distribution are required, it is not known how many of these moments are needed and 
what their persistence time might be. The microscopic dynamics are stochastic but subject to 
multiple macroscopic constraints.  One major statistical challenge is how to characterize the 
microscopic motion in a manner which can be used to derive a constitutive law. A basic 
computational question is how to advance the system in time efficiently at both the microscopic 
and macroscopic level. An analysis challenge is how to combine this knowledge and form (e.g. 
through asymptotic expansions) particular constitutive laws.  Thus progress in this area will 
depend on experts in numerical and stochastic analysis, statistics, and engineering modeling to 
join forces and methodologies. 
Possible working group leaders: 
Nicolas G. Hadjiconstantinou (Mech. Eng., MIT),  Paul Atzenburg (Mathematics, UC Santa 
Barbara),  Sorin Mitran, (Math, UNC) 
Possible Participants: 
Alejandro Garcia  (Physics, San Jose State), Eldred Chimowitz  (Chem. Eng., University of 
Rochester),  Eitan Tadmor  (Math, Maryland), Wienan E  (Math, Princeton),  John Shadid  
(Sandia National Lab),  John Bell  -(Lawrence Berkeley Lab), Jeffrey S. Urbach (Physics, 
Georgetown), George Karniadakis (Applied Math, Brown), Yannis Kevrekidis (Chem. Eng., 
Princeton), Martin Bazant (Applied Math, MIT), Jerry Bernholc (Physics, NC State), Marco-
Buongiorno-Nardelli (Physics, NCState), Don Brenner (Material Sci. and Eng., NC State),  
 
2.2.2 Stochastic Modeling and Computation in Biology 
 The explosion of interest in mathematical and statistical modeling and computation in the 
biological sciences, where stochasticity is present at nearly every scale, has been one of the most 
exciting trends in the biosciences in the last ten years.  Math biology has grown from a niche 
area to a major research group in many US math departments, and graduate programs in 
mathematics are scrambling to cope with a wave of students seeking to do graduate work in math 
biology. 
 From bio-chemical networks, to the role of diffusion and noise in cellular transport, to 
modeling a molecular dynein  motor by a stochastic ratchet, challenges in stochastic modeling, 
analysis, and computation permeate the biological sciences.   A working group centered in 
applications of stochastic dynamics in biology will both allow experts in analysis and 
computation to be exposed to interesting challenges from biology and allow researchers in bio-
statistic and math-biology to work together with experts in stochastic analysis and computation. 
Possible working group leaders:   
Hongyun Wang (Applied Math and Statistics, UC Santa Cruz), Tim Elston (Pharmacology, 
UNC), Paul Atzenburg (Mathematics, UC Santa Barbara) 
Possible Participants:   



 

Michael Reed (Mathematics, Duke), Greg Forest (Mathematics, UNC), Alun Lloyd (Math, NC 
State), H.T. Banks (Math, NC State), Giles Hooker (Bio. Stat. and Comp. Biology, Cornell), 
George Oster (Bio., U. C. Berkeley) , Hans Othmer (Math,  Minnesota), Sunney Xie, 
(Chemistry, Harvard), Jianhua Xing, (Bio., Virginia, Tech), Charles Peskin, (Math, NYU), 
Natalia Komarova (Math, U. C. Irvine), Michael Reed (Mathematics, Duke) 
 
2.2.3 Stochastic Analysis and Numerical Methods 
 In recent years it has become increasingly clear that to effectively understand complex 
stochastic systems, a combination of modern numerical analysis, estimation and sampling 
techniques, and rigorous analysis of stochastic dynamics is required.  Whether one speaks of path 
sampling techniques, estimation in complex non-linear dynamics, or simulation of rare-events it 
is important to bring both sophisticated analytic tools and an understanding of what one can 
compute efficiently.  
 A working group in stochastic analysis and numerical methods is partially inspired by a 
recent workshop, sponsored by AIM and the NSF, concerning approaches for the numerical 
integration of stochastic systems which span many temporal-scales.   This subject would fit well 
with other potential working group topics of multi-scale computing and/or biological 
applications.   Important issues such as the erogodicity of numerical methods for SDEs, the 
construction of higher order methods for SDEs and SPDEs, the role of holonomic constraints and 
how to enforce them in numerical methods, or ways to efficiently compute quantities like free 
energies in chemical kinetic simulations would provide very fertile ground for productive 
collaboration between mathematicians, statisticians, and computational scientists under the 
stochastic dynamics banner. 
Possible working group leaders:   
Martin Hairer (Math, Warwick), Jonathan Mattingly (Math, Duke) 
Possible Participants:   
Andrew Stuart (Mathematics, Warwick), Garreth Roberts (Math and Stat, Lancaster), Terry 
Lyons (Math, Oxford), Eric Vanden-Eijnden (Math, NYU), Alina Chertock (Math, NC State) 
 
2.2.4 Modeling of Dynamic Network 
 Network data, unlike some other examples of large scale data are distinguished by the 
inherent dependencies among units.  Indeed these dependencies, usually represented by (binary 
or more general) links are a primary focus of analysis. Among a multitude of examples are social 
networks, organization theory, homeland security, public health, E-mail networks, Internet links 
and protein-protein interactions. 
 Many existing models for inference about networks are descriptive rather than 
generative--that is, they do not attempt to explain the "physics" of the network, but only to 
describe the data. Virtually none of them models the dynamics of networks: the appearance or 
disappearance of nodes, the evolution of link existence or strength, or the characteristics of 
nodes. Indeed, at an NSF workshop in October 2007 on "Discovery in Complex or Massive 
Data: Common Statistical Themes," there was consensus about an urgent need for models of the 
dynamics of networks and associated tools for inference. 
 
Particular issues include: 
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- Sampling: Do data represent the entire network or are they based on only a subnetwork or 
subgraph?  This problem can be considered from both a sample designed based or a model based 
perspective. 
- Embeddability: Underlying existing dynamic network models is a continuous time stochastic 
process even though the data used to study the models and their implications may come in the 
form of repeated snapshots at discrete time points--a form of time sampling as opposed to node 
sampling--or cumulative network links. Can we represent and estimate the continuous-time 
parameters in the actual data realizations used to fit models? 
- Prediction: In dynamic network settings, data generated over time there are a series of 
forecasting problems.  How should we evaluate alternative predictions from different models? 
 
Possible working group leaders:  
Alan Karr (NISS)  
Possible participants:   
David Banks (Stat, Duke), H. T. Banks (Math, North Carolina State),  David Blei (Computer 
Science, Princeton), Mark Handcock (Stat, Washington),  Eric Kolaczyk (Math and Stat, Boston 
University), Peter Mucha (Math, UNC),  Jonathan Mattingly (Math, Duke) 
 
2.2.5 Dynamics of Neuronal Activity 
 Dynamical models of the neuron date back to the pioneering work of Hodgkin-Huxley in 
the 1950s. These models have contributed enormously to our basic understanding of the 
functioning of nerve cells and their ability to produce and propagate an action potential, 
synchronize between cells, inhibit firing and many other neuronal events. The analysis of these 
models has benefited greatly from developments in dynamical systems that emphasize geometric 
and qualitative features of models. A substantial community in applied mathematics and 
biophysics has been involved in this research for many years. 
 More recently, statistical problems of fitting neuronal data have received considerable 
attention. The recent work has emphasized use of point process methodology in analyzing 
sequences of action potentials, or spike trains. There is now an identifiable sub-field of statistical 
analysis of neuronal data, exemplified by three international workshops devoted to this subject. 
(SAND3, the third workshop on Statistical Analysis of Neuronal Data, was held May 11-13, 
2006, in Pittsburgh, with Emery Brown and Rob Kass as primary organizers.) 
 A SAMSI program in stochastic dynamics offers the ideal framework to bring together 
mathematicians and statisticians from these scientific strands together. Moreover, the 
brainstorming format of a SAMSI program is the perfect vehicle for finding common ground for 
these two approaches. With the physical information that the dynamical models carry, they offer 
the development of improved statistical models if they can be directly incorporated. For instance, 
the shape of the action potential can be captured in a dynamical model and its influence on firing 
could be used critically in the design of statistical models for the firing rate. On the other hand, 
the deterministic models only reflect the reality of neuronal spiking in a qualitative way and the 
refinement of the models based on an incorporation of data through statistical methods may lead 
to a deeper understanding of the models and their range of applicability. This may occur through 
parameter estimation, as a first step, or more complicated approaches to the assimilation of data 
into the models and incorporation of noise effects based on systematic statistical procedures. A 
further benefit may be the extension of statistical analyses to the context of multiple interacting 
neurons and networks which have been studied extensively through dynamical models.  



 

 These two approaches, through the use of statistical and dynamical systems techniques 
respectively, have had enormous impact on neuroscience, and their interaction promises a rich 
and significant enhancement of the power of each approach. A SAMSI working group and 
workshop would build on this promise and consider ways in which this idea might be realized. 
Possible working group leaders: 
Satish Iyengar (Statistics, Pittsburgh), Paul Teisinga (Physics, UNC) 
Possible participants:  
Rob Kass (Statistics, Carnegie-Mellon), Emery Brown (Harvard Medical School and MIT Health 
Sciences), Bard Ermentrout (Mathematics, Pittsburgh), Nancy Kopell (Center for BioDynamics 
and Mathematics, Boston) and James Ramsay (Psychology, McGill), Michael Reed 
(Mathematics, Duke) 

 
Appendix B.  Final Program Report:  

High Dimensional Interference and Random Matrices 
 

 
1.   Program and its Objectives 
 
Random matrix theory lies at the confluence of several areas of mathematics, especially number 
theory, combinatorics, dynamical systems, diffusion processes, probability and statistics. At the 
same time, random matrix theory may hold the key to solving critical problems for a broad range 
of complex systems from biophysics to quantum chaos to signals and communication theory to 
machine learning to finance to geophysical modeling. This Program was a unique opportunity to 
explore the interplay of stochastic and mathematical aspects of random matrix theory and its 
applications. 

The aim of the program was to bring together researchers interested in the theory and 
applications of random matrices to share their results, discuss new research directions and 
develop collaborations. The program concentrated on large-dimensional random matrices and the 
problems that make use of them. In particular, emphasis was on how developments in random 
matrix theory might impact statistical inference in high dimensional systems. 

The program has had two parts. In the fall, there was an emphasis on statistical inference and the 
theory of random matrices. In the spring semester, the focus shifted to issues arising in 
connection with geometry and random matrices. 

2. Core Group 
 
A core group of researchers gathered at SAMSI during the Fall Semester, 2006 and this group 
was complemented by a group on the West Coast that gathered every Friday and held a video-
conference with SAMSI. This link facilitated significant exchange between the two groups. In 
addition, various people joined the program through Webex connections to the working groups.   
 
2.1 Senior Researchers (at SAMSI  for significant periods of time in Fall, 2006) 



 

• Jianqing Fan (Princeton University) 
• Eitan Greenshtein (Purdue University) 
• Thomas Guhr (Lund University) 
• Christian Houdre (Georgia Institute of Technology) 
• Helene Massam (York University) 
• Peter Miller (University of Michigan)  
• Greg Rempala (University of Louisville) 
• Don Richards (Penn State University) 
• Nan Wermuth (Chalmers U of Technology) 
• Ofer Zeitouni (University of Minnesota) 

 
 
2.2  Senior Researchers (Spring, 2007) 

• Mikhail Belkin (Ohio State University) 
• Yoonkyung Lee (Ohio State University) 
• Feng Liang (University of Illinois Urbana Champaign) 

 
2.3 Key Berkeley Node Researchers  

• Noureddine El Karoui (University of California Berkeley) 
• Iain Johnstone (Stanford University) 
• Peter Bickel (University of California Berkeley) 
• Craig Tracy (University of California Davis) 
• Bin Yu (University of California Berkeley) 

 
2.4 New Researchers 

• Debhashis Paul (University of California Davis) 
• Makram Talih (Hunter College) 
• Ming Yuan (Georgia Institute of Technology) 
 

2.5 Postdoctoral Fellows 
• Manjunath Krishnapur  
• Jayanta Pal  
• Bala Rajaratnam 
• Cari Kaufman (Joint with Complex Computer Models Program) 
• Elain Spiller (Joint with Complex Computer Models Program) 

 
2.6 Local Faculty 

• Ilse Ipsen (North Carolina State University)  
• Yufeng Liu (University of North Carolina) 
• Sayan Mukherjee (Duke University) (Spring) 
• Jack Silverstein (North Carolina State University) 
• Len Stefanski (North Carolina State University) 
• Young Truong (University of North Carolina) 
• Stephanos Venakides (Duke University) 



 

• Li Lexin (North Carolina State University) (no teaching release) 
• Haipeng Shen (University of North Carolina) (Spring) 

 
 
2.7 Graduate Students 

• Sergei Belov (Duke University) 
• Hongyan Cao (University of North Carolina) 
• Zhenglei Gao (Duke University) 
• William Lefew (Duke University) 
• Trevia Litherland (Georgia Institute of Technology) 
• Jinchi Lv (Princeton University) 
• Xingye Qiao (University of North Carolina) 
• Teresa Selee (North Carolina State University) 
• Dhruv Sharma (North Carolina State University) 
• Hua Xu (Georgia Institute of Technology) 
• Yingying Fan (Princeton University) 
• Yufan Zhao (University of North Carolina) 

 
 
3. Program Organization 
 
3.1 Opening Workshop 
 
The Opening Workshop for the SAMSI program on High Dimensional Inference and Random 
Matrices was held Sunday-Wednesday, September 17-20, 2006, at the Radisson Hotel RTP in 
Research Triangle Park, NC. It was preceded, on Sunday, September 17, with tutorials by Craig 
Tracy, and Ofer Zeitouni.  
 
The goal of the opening workshop was to allow community input to formation of the working 
groups for the program, as well as promote engagement (via web, teleconference, and 
videoconference) of those who will not be resident at SAMSI during the program. The workshop 
program focusses heavily on open problems in high dimensional inference and random matrix 
theory for which solutions are not currently available.  
 
The workshop was organized by Iain Johnstone, Peter Bickel, Hélène Massam, Douglas Nychka, 
and Craig Tracy.   
 
The workshop included a number of distinguished speakers. Apart from the Distinguished 
Lecture of David Donoho (see below), featured were also overview lectures by Roland Speicher 
and Alan Edelman. 
 
During the Tuesday evening, the program leaders committee met with some of the key 
participants who were to be present at SAMSI. A first cut at the working groups was made. After 
discussions the following day, a strong list of working groups was formed and the participants 
signed up for what interested them. There was an extraordinary response to the working group 



 

call, with almost all of the workshop participants staying around for the working group 
formation. 
 
3.2 Bayesian Focus Week 
 
The Bayesian Focus Week workshop: October 30th to November 3rd, 2006 at the Radisson 
Hotel RTP in Research Triangle Park, NC. 

The themes of the workshop were inference in high-dimensional graphical models, choice of 
priors for efficient model search in Gaussian and log-linear models, and algorithms for model 
selection. 

Problems of inference in Gaussian graphical models include high dimensional covariance 
estimation, estimation of eigenvalues, computation of moments, and Gaussian graphical models 
for time series. Theoretical as well as implementation properties of various priors will be 
considered for model selection. 

The emphasis in the workshop was on discussions, interaction, problem solving and the 
identification of new problems in a cross-disciplinary setting, concentrating on high-dimensional 
problems and exploring the possible use and applications of large random matrices. 

The workshop was organized by Hélène Massam, Peter Bickel, and  Mike West.   

3.3 Large Graphical Models and Random Matrices Workshop 
 
November 9-11, 2006 at the MCNC Auditorium and the Radisson Hotel RTP in Research 
Triangle Park, NC. The workshop focused on the following topics: transforming real-valued 
matrices to study induced associations in linear systems and transforming binary matrices to 
study the preservation of independencies in Markov graphs, matrix and path criteria for Markov 
equivalence for separation in Markov graphs and for identification of corresponding models 
under given distributional assumptions, the integration of clustering and of censoring into 
graphical models, issues of model fitting, model selection and model uncertainty for graphical 
models, and consequences for a given generating process of omitting variables and of 
conditioning on variables or on the propensity score 

The workshop was organized by Nanny Wermuth, Hélène Massam, and David Cox.  

3.4 Workshops with NCAR 

A number of workshops with NCAR were planned. Some of these have been primarily organized 
through the Complex Computer Models Program but involve some HDRM participants (for 
instance, the Geophysical Models Workshop, Nov 13-14.) 

A workshop is planned for May, to be held at NCAR. This workshop will emphasize the 
problems in random matrix theory that arise in large geophysical models. The workshop will be 
entitled: Application of Random Matrices Theory and Methods, be held May 7-9 



 

At NCAR, Boulder, Colorado and organized by Thomas Bengtsson, MontseFuentes, and Peter 
Bickel. 
 
3.5 Geometry Workshop 
 
Geometry, Random matrices, and Statistical Inference was held January 16-19, 2007 at the NISS 
Building in Research Triangle Park, NC. 

The four day workshop kicked off the semester long focus on Geometry and Random Matrices. 
Both algorithms and the fundamental mathematical objects computed by the algorithms were 
stressed. This workshop was followed by a semester long working group on "Geometry, Random 
Matrices, and Statistical Inference."  

The format of the workshop had two talks in the morning and one in the afternoon. All talks 
were one hour leaving considerable time for discussion between. 

The workshop was organized by Misha Belkin (The Ohio State University, Chair), Feng Liang 
(University of Illinois at Urbana-Champaign), and Sayan Mukherjee (Local Scientific 
Coordinator). 

3.6 Transition Workshop 
 
The transition workshop was held at the American Institute of Mathematics in Palo Alto: April 
10-13, 2007 as an ARCC workshop. Apart from the very pleasing bracketing of the program as 
having been both initiated and culminated at AIM, the nature of this transition workshop was 
ideally suited to the format of an ARCC workshop. Indeed, the leadership of the ARCC team in 
facilitating the group to collect its thoughts and focus their ideas into a blueprint for future 
research was beneficial and efficient for achieving the goals of the workshop.  
 
This workshop brought together a group of applied mathematicians active in random matrix 
theory with theoretical statisticians (and probabilists) concerned with high dimensional inference 
particularly via eigen-structure methods. It also engaged methodologically oriented researchers 
from application domains, such as climate prediction, in which large p data analysis has long 
played a major role. 
 
The format of the meeting was that during the first day and a half, reports on the working group 
activities from the fall SAMSI program were delivered. Each of the four main reports was given 
by a duo of one senior and one junior researcher: 

1. Bayesian Methods and Graphical Models: Helene Massam and Bala Rajranatham 
2. Geometric Methods: Makram Talih and Armin Schwatzmann 
3. Geometry and Statistical Inference: Sayan Mukherjee and Misha Belkin 
4. Regularization and Covariance: Peter Bickel and Debashis Paul 
5. Multivariate Distributions: Don Richards and Nourredine El Karoui. 

In addition, a talk on the results of the wireless communications collaboration was given by Jack 
Silverstein. The emphasis was on discussions about achievements of the working groups and 
future directions. 

http://www.samsi.info/programs/2006ranmatprogramext.shtml�


 

On Thursday morning, there were three short unplanned presentations from participants 
who had something they wanted to communicate to the others. Nanny Wermuth spoke on 
matrix representations and independencies in directed acyclic graphs. Jamie Mingo gave 
his view on the computation of moments of random matrices with combinatorial arguments in 
the framework of free probabilities. Boaz Nadler spoke on eigenvalue estimation and stochastic 
perturbation theory. These three speakers were all participants in the Opening SAMSI workshop 
who had not been able to participate in the working groups and they all gave talks that presented 
a different, original point of view on classical problems in the area of large random matrices. In 
the afternoon, an attempt was made to impose four or five working groups as was done the day 
before but there was “spontaneous disobedience”. The active participants had evolved beyond 
the common discussion stage. They now wanted to work in small groups of two or three people 
on precise topics and that is exactly what happened. 
On Friday morning, Mylene Maida and Eitan Greenshtein gave short presentations on 
some of their current problems and these were followed by many questions. 
 
3.7 Distinguished Lectures 
 
Two SAMSI Distinguished Lectures were held as part of the program. Each was part of a 
workshop. 
 
David Donoho, Stanford University, Monday September 18, 2006 
The Breakdown Point of Model Selection When There Are More Variables Than Observations 
 
David Cox, Nuffield College, Oxford, Thursday November 9, 2006 
Some Statistical Challenges Arising from an Issue in  Veterinary Epidemiology 
 
4. Activities 
 
4.1 Working Groups 
 
The working groups met regularly throughout the program to pursue particular research topics 
identified in the kickoff workshop. 

• Climate and Weather 
• Wireless Communications 
• Universality 
• Regularization and Covariance 
• Geometric Methods 
• Multivariate Distributions 
• Graphical Models/Bayesian Methods 
• Estimating functionals of a high dimensional sparse vector of means 

 
4.2 Berkeley Node  
 
Each Friday during the fall semester, a video-conference link was established between SAMSI 
and UC Berkeley. This allowed a large number or participants to interact regularly with the 
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SAMSI working groups.  Participation in the video link-up was sustained and impressive often 
with 30 people connected 
 
4.3 Courses 
 
4.3.1 Fall 2006 SAMSI Course on Random Matrices  
 
This course was an introduction to properties of eigenvalues of classes of random matrices 
fundamental to several areas of application, including multivariate statistics, high energy physics, 
numerical analysis, and wireless communications. Most of the results are expressed in terms of 
limit theorems, as the dimensions of the matrices increase, the significance of which enables the 
understanding of spectral behavior for random matrices of large dimension. The main results 
covered include the limiting behavior of empirical measure of the eigenvalues (law of large 
numbers and CLT's for linear statistics), extreme eigenvalues, distribution of largest eigenvalue, 
concentration inequalities and large deviation theory for the empirical measure and maximal 
eigenvalue.  
 
The basic mathematical tools used to prove these results were introduced, among them being: 
moment methods, Stieltjes transforms, concentration inequalities and large deviations, and 
integrable systems. Lectures on applications to multivariate statistics were  
also included.  
 
The course was team-taught by individuals who are renowned experts in random matrices.  
 
Schedule of Instructors and topics covered:  

• September 7,14 Jack Silverstein and Bala Rajaratnam: Introduction to random matrices 
and the rmtools software.  

• September 21,28 October 5,12 Ofer Zeitouni: Method of moments for law of large 
numbers, CLT's and largest eigenvalue; concentration; GOE-GUE; large deviations; 
Fredholm determinants, determinantal point processes.  

• October 19,26 Jack Silverstein: Stieltjes transform methods.  
• November 2,9 James Mingo: Free probability and random matrices  
• November 16,30 Peter Miller: Asymptotics for general orthogonal polynomials; 

Riemann-Hilbert approach.  
• December 7,14 Debashis Paul: Multivariate statistical applications 

 
4.3.2 Spring 2007 SAMSI Course on Geometry, Random Matrices, and Statistical Inference 
 
From the perspective of inference, clustering, and machine learning, geometric ideas have been 
gaining greater emphasis. One reason for this has been the realization that predictive models with 
a small amount of labeled data can be greatly improved by incorporating unlabeled data. Thus 
the geometry of the marginal distribution provides salient and compelling information in many 
real world problems.  

This insight has led to a variety of statistical models and algorithms as well as the study of a 
variety of mathematical objects. A non-exhaustive list follows: spectral clustering, nonlinear 



 

dimensionality reduction, manifold learning, learning homologies, topological persistence, semi-
supervised learning, non-parametric semi-supervised Bayesian models, the Laplace-Beltrami 
operator, graph diffusion models on manifolds, random projections. Most if not all of the above 
topics are intimately related to the study of random matrices either from an algorithmic 
perspective or from the perspective that the structure of a random matrix depending on data 
drawn from a measure is fundamental in understanding the topic. These topics are being 
presented from the perspective of Statisticians, Computer Scientists, and Mathematicians.  

The course started with a lightning review of statistical inference, topology, and differential 
geometry and then proceeded to seminar format. There will be a final project consisting of any of 
the following:  

1. paper review 
2. algorithm/model development 
3. data analysis 
4. theoretical analysis 

Instructors: Misha Belkin, Sayan Mukherjee, and Yury Mileyko 
 
5. Working Group Reports 
 
5.1 Climate and Weather 
 
Group Leaders: Serge Guillas, Cari Kaufman, Doug Nychka, Debashis Paul 
Webmasters: Cari Kaufman and Elaine Spiller 
 
The climate and weather group met as a reading group in preparation for the joint SAMSI/NCAR 
workshop held in November, at which point the climate and weather groups from the Computer 
Models and Random Matrices programs merged.  The group focused primarily on principal 
component analysis and the ways it is used by climate scientists.  In particular, we studied 
methods for detection and attribution of climate change.  We also had two guest speakers, 
Chunsheng Ma, who spoke on space-time covariance functions that might be appropriate for 
climate data, and Andrew Gettelman,  
who gave a remote tutorial from NCAR on climate modeling.  
 
The group developed several ideas for research directions. 
 
1) The usual tests and asymptotic distributions in principal component analysis assume the rows 
of the data matrix are exchangeable, which clearly does not hold in the case of climate 
observations that are taken over time.  How should one choose the number of components to 
retain in this case?  Jonty Rougier and a graduate student are working on a  
permutation test.  
2) Can better estimates of the covariance matrix be used in the "fingerprint" methods for climate 
change detection?  Current practice is to use the sample covariance matrix. 
 
3) Can the covariance functions described by Chunsheng Ma (2005), which are negative over 
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certain distances, be used to capture large-scale oscillation patterns in the climate system?  In 
particular, can fitting these models to climate models and observations separately be used as a 
diagnostic tool for assessing how well the climate model captures such patterns?  Cari Kaufman 
and Chunsheng Ma explored this question for some pressure data. 
  
4) An alternative to principal component analysis proposed by Debashis Paul is to first 
premultiply the data by the square root of a weighting matrix W, which would concentrate the 
resulting eigenvectors in certain spatial regions. 
 
5.2 Wireless Communications 
 
Group Leader: Jack Silverstein   
 
In this group, we looked at several problems involving random matrices arising in the context of 
wireless communications. J. Silverstein and D. Paul have been involved in a project that looks 
into the behavior of the eigenvalue statistics, such as empirical spectral distribution, separation of 
eigenvalues from the bulk spectrum etc for the random matrices appearing in MIMO and CDMA 
systems. The problems considered are also relevant in spatio-temporal signal processing. In the 
latter case there is also interest in investigating the properties of the sample eigenspaces. 
 
5.3 Universality 
 
Group Leader: Peter Miller 
Webmaster: Manjunath Krishnapur  
     
The Universality Working Group nucleated at the Opening Workshop held September 17 - 20, 
2006.  Three topics emerged between the Opening Workshop and the first meeting of the group 
that were of most interest to participants:  (i) Universality of Circular Ensembles (random unitary 
matrices), (ii) "Beta-ensembles" (generalized eigenvalue statistics beyond the basic "threefold 
way" of matrix symmetries; representation and sampling issues), and (iii) Differential operator 
analogues of random matrix theory.  The first order of business for the Working Group was to 
have a focused discussion of these three topics with the aim of narrowing our scope to a list of  
specific questions within each topic.  
 
The Universality Working Group functioned primarily as a venue for informal presentations by 
and for the group participants.  All of the three topics listed in the paragraph above were 
addressed by these presentations and the ensuing discussions.  Speakers included M. Huber 
("Some experiments on tridiagonal matrices for beta ensembles"), M. Krishnapur ("Circular 
ensembles", "An invariance principle with applications to random matrix theory and last passage 
percolation", and "Non-Hermitian random matrices and the circular law"), P. Miller 
("Asymptotics of orthogonal polynomials on the unit circle by Riemann-Hilbert techniques", "D-
bar methods for orthogonal polynomials", and "Zakharov-Shabat eigenvalue problems"), D. Paul  
("Beta ensembles and tridiagonal matrix models"), and S. Venakides ("Zakharov-Shabat 
operators as analogues of random matrix models" and "Riemann-Hilbert techniques").  Notes 
from all of these presentations can be found on the SAMSI website.  
 
The Universality Working Group also had a significant interaction with the "Berkeley Node" of 
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SAMSI.  Via the videoconference link the Working Group participated "live" in presentations 
made in Berkeley by L. Choup, A. Dembo, S. Peche, and A. Soshnikov. This interaction was 
very useful for both the local participants and those in the studio in Berkeley.  
 
Among the most regular local participants in the group were S. Belov (Duke), M. Huber (Duke), 
M. Krishnapur (UNC/SAMSI), W. LeFew (Duke), P. Miller (Michigan/UNC/SAMSI), D. Paul 
(UC Davis/SAMSI), E. Spiller (Duke/SAMSI), and S. Venakides (Duke). Regular remote 
participants included F. Goetze (Bielefeld, Germany) and I. Johnstone (Stanford). A substantial 
fraction of the regular participants were graduate students and postdocs; this suggests that the 
Universality Working Group had a positive educational component. 
 
5.4 Regularization and Covariance 
 
Group Leaders: Peter Bickel, Eitan Greenshtein, Debashis Paul, Noureddine El Karoui 
Webmasters: Debashis Paul and Noureddine El Karoui 
 
The general focus for this working group was regularization methods in high dimensional 
statistical inference with emphasis on estimation of high dimensional covariance matrices. 
Discussions on the general notion of regularization were centered mainly around the papers of 
Bickel and Li (2006) and of Breiman (1996). Two key themes of the discussions were: (i) 
regularization as means of obtaining better prediction performance in high dimensional data 
analysis problems, and (ii) regularization as a way of selecting the correct model in a parametric 
statistical framework. 
 
Unlike in classical estimation, where the minimization of squared error loss is a widely accepted 
procedure, many loss functions are popular in the context of estimation of the population 
covariance. Examples are, Frobenius norm, Kullback-Liebler distance under Gaussian 
assumption, the spectral norm, and many more. Of course in choosing a criterion or a loss, 
mathematical convenience is an important issue, but a better understanding of the appropriate 
loss for a specific context may be desirable. In applications of regularization techniques to 
covariance estimation, we had discussions about estimation under structural assumptions on the 
population covariance matrix, and also in a nonstructural context. 
 
Nonstructured context: Given an observed random matrix Q, with Σ = E(Q), in many statistical 
problems the goal is to find a vector β with largest (or smallest) value of the quadratic form βTΣβ, 
where the selection of the vector β is based on the observed Q. When Qpxp is a Wishart matrix, 
and p» n, based on a sample of size n, there is no hope of finding a vector β, based on Q, that 
even nearly the minimizes/maximizes βTΣβ. This is true unless we have strong assumptions on 
the structure of Σ. When there are no such assumptions, a reasonable approach is to limit 
ourselves to a subset B of vectors β satisfying certain constraints. The goal is to find nearly the 
best vector β in B. Of course the larger B is, the better. This has to do with the concept of 
persistence, as described in Greenshtein and Ritov (2004) (see also the tutorial by Greenshtein). 
 
A popular choice of B is to take it as an l1  ball with an appropriate radius. Alternatively 
introduce an l1 constraint on β as in Lasso (Tibshirani (1996)). In practice one minimizes βTQβ, 

http://www.samsi.info/200607/ranmat/workinggroup/rc/ranmat-rc.html�


 

subject to the l1 constraint. Zou and Hastie (2005) proposed to consider a combination of 
constraints, e.g., l1 and l2 constraints through a procedure they termed ‘elastic net’. A reasonable 
combination of constraints, proposed by Greenshtein, seems to be an l1 constraint, combined 
with a constraint on the estimated quantity Ŵar(βTQβ) of Var( βTQβ). Note that the last 
constraint is random. It is hoped that this additional constraint will lead to an improvement in the 
performance of the estimator. 
 
Yuan and Lin (2005), considered estimation of a non-structured covariance matrix using the 
method of maximum likelihood under an l1 constraint on the off-diagonal entries of the 
covariance matrix (see also the tutorial by Yuan). This involves a sophisticated convex 
optimization method. However, their set up is that of p < n. Peter Bickel, during one of the 
Berkeley node seminars, referred to similar work (with a different penalty) being carried out by 
Levina and Zhu. This avenue and the study of the statistical properties of the estimators obtained 
by such penalized empirical risk minimization procedures may be a fruitful area of research, 
particularly in the situation when p and n are roughly of the same size. 
 
Structured context: We discussed several different structural assumptions about the covariance 
matrix that are applicable in various problems. One central question was how to translate 
available information about the problem into the specification of a structure for the covariance. 
One natural structure is that of a sparse covariance matrix. One subclass of this consists of 
matrices that, under an appropriate permutation of variables, have a block diagonal structure. 
Some discussion on the relevance of this in certain econometric problems may be found in Guhr 
and Kaebler (2003) (see also tutorial by Guhr), and in a tutorial by Paul. It was suggested that 
estimation of maximal eigenvectors could be helpful in identifying such a structure. Similar 
methods have been used to deal with the problem of graph partitioning. Some discussions 
involved the more general setting of graphical models and of finding the zeroes of the precision 
matrix Σ-1. In this context we discussed the paper by Meinshausen and Bühlman (2006). See also 
the aforementioned paper by Yuan and Lin. 
 
Another structure that has been studied and discussed is that of a factor model. See the tutorial by 
Lv and the manuscript by Fan et al. (2006) for more details. Estimation of Σ and Σ-1 is studied in 
the last article. It also includes some discussions on the choice of loss functions. A similar model 
has been used in the context of functional data analysis (see also the tutorial by Paul), and recent 
results from random matrix theory (c.f. Paul (2006)) shed light on the statistical properties of the 
estimates obtained under the model. 
 
A covariance matrix of a Toeplitz form is natural in various statistical contexts, e.g. involving a 
stationary time series. In Bickel and Levina (2006), estimation of a covariance matrix Σ is 
studied, under the assumption that |σij| converges to zero as |i-j| approaches infinity, in such a 
way that the contribution of the elements away from the diagonal of Σ become negligible. Here Σ 
= Σ∞x∞. A special case of this involves matrices that are certain additive perturbations of Toeplitz 
matrices. See also the tutorial by Bickel. The suggested estimation method involves banding, and 
the loss function is the spectral norm of the difference. Partly motivated by this approach, 
Zeitouni and Anderson studied the problem of banding of certain classes of random hermitian 
matrices in a general context and derived new asymptotic results on the behavior of the empirical 
spectral measure of such matrices (see the lecture notes by Zeitouni). 



 

 
Various classical statistical procedures were proposed regarding the estimation of the mean 
vector and covariance matrix in high-dimensional context. As a part of Berkeley Node seminar, 
Eitan Greenshtein presented a method as an alternative to the Empirical Bayes procedure for 
estimating the mean vector in Gaussian signal-plus-noise model. The method has excellent 
empirical performance even when the true signal is dense. Whether one can design an estimation 
procedure for the covariance that can perform under a wide range of sparsity of the entries of the 
matrix is an open question. Also, Martin Wainwright gave a presentation in the Berkeley Node 
seminar about the model selection properties of L1 regularization in the context of Gaussian 
linear regression. 
  
On the application side, Young Truong gave an insightful lecture on fMRI data and the potential 
regularization procedures that can be utilized to answer some of the questions. 
 
In addition to these activities, members of this working group actively participated in 
collaborative activities with the members of other working groups. We give a brief description of 
these activities below. 
 
• Interaction with Climate group: Problems in climatology and atmospheric science involve 

dealing with large data on processes that vary in both space and time. Computation of large 
covariance matrices is a part of many well-known methods (e.g. Kalman filtering) that are 
used in these contexts. Our interaction with the Climate group involved learning about the 
problems arising from these fields and assessing the possibility of developing statistical 
methodologies for dealing with the questions that arise. Carie Kaufman gave a talk on the use 
of tapering for an efficient computation of estimates of parameters describing a spatial 
process. There is clearly a lot of scope of collaborative work with scientists working in this 
area. 

 
• Interaction with Universality group: Many inference questions relating to large dimensional 

covariance matrices can be addressed by using tools from random matrix theory. The 
interaction with Universality group provided an opportunity to know some of the latest 
developments in this fast-growing field. 

 
• Interaction with Graphical models group: We discussed several applications in the context of 

structured covariance matrices that can be formulated in the framework of Gaussian 
graphical models. Some model selection issues in this context were addressed through 
interactions between our group and the Graphical models group. 
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5.5 Geometric Methods 
 
Group Leader: Makram Talih 
Webmaster: Jayanta Pal 
 
After the initial organizational meeting, participants in the Geometric Methods working group 
decided to focus on building an intuitive understanding of the geometry of the cone of symmetric 
positive definite matrices, with a view to exploit their intrinsic structure for modeling and 
inference in highdimensional covariance matrices. To achieve this goal, the group discussed two 
important papers in the field: one by Moakher (2005) on defining the geometric mean of 
symetric positive-definite matrices using the notion of geodesic curves and on building a 
gradient-descent algorithm for its numerical approximation; the second by Fletcher & Joshi 
(2004), who, in the context of diffusion-tensor magnetic resonance imaging, introduce principal 
component analysis, coined principal geodesic analysis, whose modes of variation are geodesic 
lines in the cone of diffusion tensors (ie. 3X3 variance-covariance matrices). 
 
The next order of business for the group, and one of the group's stated main themes of research, 
has been to investigate probability distributions on covariance manifolds, in particular, the cone 
of symmetric positive definite matrices, which is looked upon as a Riemannian manifold. We 
were especially interested in reading about some recent findings by a research group at the 

http://www.samsi.info/jpal�


 

INRIA, based in Sophia-Antipolis, France, especially Lenglet et al (2004) and Pennec (2004). 
Working group member Dr. Armin Schwartzman was keenly active in this endeavor, and gave 
an informal talk about his own research on distributions for positive definite matrices on 
11/30/06. He was also later invited to present his findings in the follow-up workshop on 
Geometry, Random Matrices, and Statistical Inference, held at SAMSI in January 2007. The 
study of probability distributions on the cone of positive definite matrices is intimately related to 
the question of defining a Normal distribution thereon, since the latter is the principal paradigm 
for such distributions, but also since it appears as the limiting distribution in the central limit 
theorem. Thus, the group highly benefited from close interaction with another of the HDRM 
working groups, namely the Multivariate Distributions working group, with which most group 
members were also affiliated. Prof. Don Richards, especially, was instrumental in leading the 
discussion on 11/30/06 about the important role of the Helgason-Fourier transform in the 
derivation of a central limit theorem on spaces of positive definite matrices. On 12/14/2006, 
Prof. Richards also gave a presentation on minimax estimation for the deconvolution problem 
over the space of positive definite matrices. 
 
The theme of inference for time-varying structures has been mainly taken up by the group's 
leader, Dr. Makram Talih, who has presented work on constructing a Markov chain on the cone 
of positive definite matrices such that the path between consecutive points is a geodesic segment. 
Dr. Talih's line of research is motivated by the problem of estimating the covariance structure in 
the multivariate Normal model when the underlying matrix is driven by a hidden Markov chain. 
Dr. Talih's work has greatly benefited from the working group's input and suggestions, and was 
featured in the Bayesian focus week in October 2006, as well as in the SAMSI Education and 
Outreach program's two-day undergraduate workshop in November 2006. 
 
Motivated by the HDRM program's regularization theme, the geometric methods working group 
has also been discussing the use of geodesic distance between variance-covariance matrices in 
defining sensible loss functions that are invariant to inversion and orthogonal transformations. In 
this respect, the geometric perspective provides valuable insight for the study of shrinkage and 
regularization. 
 
5.6 Multivariate Distributions 
 
Group Leaders: Don Richards, Iain Johnstone 
Webmaster: Jayanta Pal 
 
The group leaders, Iain Johnstone and Don Richards, with assistance from Jayanta Pal, organized 
the group activities by finding speakers for each weekly meeting, coordinating group activities 
with the SAMSI staff and directorate, and maintaining contact between  
group members located at SAMSI or elsewhere.  
 
The webmaster, Jayanta Pal, maintained the group's web page at 
<http://www.samsi.info/200607/ranmat/workinggroup/md/ranmat-md.html>. The web  
page was updated at least twice weekly, listing upcoming group activities, talks and discussions, 
papers and smartboard notes, and interactions with other working groups.  A key feature of the 
group meetings was the participation of off-site members through the WebEx system; this 
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enabled high virtual attendance by off-site group members.  The website has been maintained 
into this semester and contains all notes and papers which  
formed the basis for group discussions and activities.  
 
Throughout the semester, there also was strong interaction with the Working Group on 
Geometric Methods.  Makram Talih, leader of the Geometric Methods group, was particularly 
helpful in fostering this joint interaction.  As a consequence, the two groups held three joint 
weekly meetings.  At other meetings of the Geometric Methods group, members of the 
Multivariate Distributions group offered their perspectives on discussions ranging from Central 
Limit Theorems on spaces of positive definite matrices to concepts of geometric means for 
positive matrices.  
 
Members of the Working Group on Multivariate Distributions and their affiliations are as 
follows: Jeongyoun Ahn  (University of Georgia), Edo Airoldi (Carnegie-Mellon University), 
Leonard Choup  (UC-Davis), Noureddine El Karoui    (UC-Berkeley), Friedrich 
Goetze (Bielefeld University), Thomas Guhr (Lund Inst. of Technology), Iain 
Johnstone  (Stanford University), Plamen Koev  (MIT), Stas Kolenikov  (University of 
Missouri), Yoshihiko Konno  (Japan Women's University), Helene Massam  (York University), 
Jing Naihuan  (NC State University), Jayanta Pal (SAMSI), Debashis Paul (UC-Davis), Xingye 
Qiao (UNC), Bala Rajaratnam (SAMSI), Don Richards (Penn State University), Igor Rumanov 
(UC-Davis), Dhruv Sharma (NC State University), Leonard Stefanski  (NC State University),  
Ming Yuan (Georgia Tech).  
 
The weekly meeting activities of the group were as follows:  
 
Date: 09/28/06  
Speaker: Bala Rajaratnam  
Topic: Marginal likelihood for the eigenvalues of covariance matrices  
 
Date: 10/05/06  
Speaker: Donald Richards  
Topic: Multimodality of the likelihood function for the Behrens-Fisher problem  
 
Date: 10/12/06  
Speaker: Donald Richards  
Topic: An introduction to zonal polynomials and hypergeometric functions of matrix argument  
 
Date: 10/19/06  
Speaker: Plamen Koev  
Topic: The combinatorial definition of the Schur, zonal, and Jack polynomials  
 
Date: 10/26/06  
Speaker: Donald Richards  
Topic: Generalizations of the Wishart distribution arising from monotone incomplete 
multivariate normal data  
 



 

Date: 10/30/06 - 11/3/2006  
The group members attended the SAMSI program, "Bayesian Focus Week"  
 
Date: 11/9/06 - 11/11/2006  
The group members attended the SAMSI program on "Large Graphical Models and Random 
Matrices"  
 
Date: 11/16/06  
Speakers: Jayanta Pal and Donald Richards  
Topic: Discussion on MIMO capacities, representation theory and eigenvalue computations.  
 
Date: 11/30/06  
Speaker: Noureddine El-Karoui  
Topic: Finite point processes and eigenvalues of random matrices  
 
Date: 12/07/06 (Joint meeting with the working group on Geometric Methods)  
Speaker: Hongtu Zhu, UNC Chapel Hill  
Topic: Statistical analysis of diffusion tensors in diffusion-weighted magnetic resonance image 
data  
 
Date: 12/14/06 (Joint meeting with the working group on Geometric Methods)  
Speaker: Makram Talih  
Topics: 1. Loss functions on the space of covariance/precision matrices.  
        2. Matrix-valued martingales/random walks  
 
Date: 12/14/06 (Joint meeting with the working group on Geometric Methods)  
Speaker: Donald Richards  
Topics: Diffusion tensor imaging, and deconvolution density estimation on spaces of positive 
definite symmetric matrices  
 
5.7 Graphical Models/Bayesian Methods 
 
Group Leader: Helene Massam 
Webmaster: Bala Rajaratnam  
  
5.7.1 Identification of Issues of Interest 
 
From the opening workshop that took place from September 17th to 20th, 2006, it was clear that 
research in the area of graphical models had common threads with several of the research areas 
of various speakers at the Opening Workshop. The following most important common threads 
were identified: 
 

(a) Moment computations for Wishart matrices. H. Massam gave a talk on this topic at the 
opening workshop. The results are closely linked to the work presented the following day 
by James Mingo and Raj Rao. 
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(b) Estimation of large random matrices. Dealing with large random matrices is why 
statistical graphical models were created. One of the advantages of graphical models is 
the reduced number of parameters. This is clearly linked to the concept of regularization, 
within the broader area of high-dimensional inference, which was at the heart of at least 
two talks, by Bickel and Levina and by La_erty and Wasserman.  

 
(c) The study of various extensions of the Wishart distribution. Extensions and modifications 

of the Wishart distribution arise naturally in the context of graphical models. The 
fascinating talk by Ioanna Dimitriu gave us a glimpse in the various β-ensembles of 
random matrices and the behaviour of the corresponding eigenvalues. Further studies of 
the Wishart extensions in statistics will certainly benefit from results already obtained by 
researchers such as Dimitriu.  

 
(d) Last but certainly not least, model selection which was the common underlying thread to 

many of the “applied” talks. 
 
Parameter estimation and model selection problems are at the heart of much of the work in 
Bayesian statistics and the combination of graphical models and Bayesian statistics was a natural 
one. The topics mentioned above were therefore identified at the end of the Opening Workshop 
as some of the possible areas of research for our GMBM group. 
 
5.7.2 The Participants 
 
Twenty six people signed up to be part of our group and were present during the weekly 
meetings on various occasions. The regular participants were Eitan Greenshtein, Jinchi Lv, 
Hélène Massam, Debashis Paul, Bala Rajaratnam, Makram Talih and Zheng Lei. Jim Berger and 
Carlos Carvalho also joined us for many meetings. 
 
5.7.3 Activities 
 
 Activities went on at several levels: 
 

1. Weekly two-hour GMBM meetings where papers pre-assigned by the group leader were 
read and commented. The reading was usually directed by the group leader at the 
beginning but always turned into a deep and lively discussion of the topic considered. As 
listed on the SAMSI website, the papers read in the first few weeks were  

• Bickel and Levina (2006) Regularized estimation of large covariance matrices 
• Meinhausen and Buhlmann, (2006) High dimensional graphs and variable 

selection with the LASSO 
• Dobra and West (2004) Bayesian Covariance Selection  
• Jones et al (2005), Experiments in Stochastic Computation for High-Dimensional 

Graphical Models  
• Wainwright and Jordan (2003) 

 The last three weekly meetings were concentrated around the presentation of the  paper 
by Berger and Sun (2006) by Dongchu Sun (two sessions) and a  presentation and discussion 
on reference priors by Jim Berger. 



 

 
2. Two workshops 
 

• Bayesian Focus Week (oct. 30-Nov.3), organised by Hélène Massam, a week-
long workshop with twenty speakers from the US, Canada and Europe  

 
• Large Graphical Models and Random Matrices (Nov. 9-11, 2006), organized by 

Nanny Wermuth, a two- and half-day long workshop with seventeen speakers 
from the US, Canada and Europe. 

 
 Of course, a lot of discussions took place during these two workshops and several  close 
scientific contacts established. The organizers from both workshops  received invaluable 
assistance from B. Rajaratnam. 
 

3. Research and results 
 
 At this moment, it is difficult to fully identify all the scholarly work that is or will  be 
done as a consequence of our work at SAMSI during the Fall of 2006.  However, we can 
already say the following three papers are being written or have  been written: 
 

• Bala Rajaratnam, Hélène Massam and Carlos Carvalho are writing a paper on 
covariance estimation which they intend to submit to the Annals of Statistics for the 
special SAMSI issue that has been planned. 

 
• Hélène Massam, Debashis Paul and Bala Rajaratnam are writing a paper on model 

search for discrete log-linear models which should be completed by the summer of 
2006. 

 
• Eitan Greenshtein, Junyong Park and Ya’acov Ritov have completed the writing of a 

paper entitled ”Estimating the mean of high valued observations in high dimensions”. 
 
 It should be noted that the first two papers are the direct product of the  cooperation 
facilitated by the program on Large Random Matrices. The ideas  were discussed shortly before 
the fall but the work was done entirely during this  2006-2007 academic year. 
 

4. Training of a postdoctoral fellow 
 
 Bala Rajaratnam is a postdoctoral fellow at SAMSI for the academic year  2006/2007. He 
is co-sponsored by Iain Johnstone and H´el`ene Massam. During  the fall of 2006, he was 
introduced to the research area of graphical models and  Bayesian inference. He now has a 
good basic working knowledge of this topic  and he is forging ahead at a fast pace. I expect him 
to be an independent member  of this research community within a few months. 
 

5. Links established between different research areas 
 

 The work described above under “Weekly readings” and “Research and Results” is 
mostly concerned by topics (b) and (d) described above in “Identification of issues of interest”. 



 

We have already discussed problems in (a) and (c) that we  deem interesting. These and other 
relevant topics were further discussed during the AIM workshop which took place from April 11 
to April 14, 2007. 
 
6. Spring Semester Concentration on Geometry 
 
The continuation began with a four day workshop. Both algorithms and the fundamental 
mathematical objects computed by the algorithms were stressed. One objective of the workshop 
was to provide computer scientists, statisticians, probabilists, geometers, and topologists and 
opportunity to interact. The topics that were covered in this workshop were Geometry and 
Sparsity, Geometry and Topology, Machine Learning, and Random 
Matrices and Covariances.  
 
After this initial workshop an intensive working group and class formed focusing on theoretical 
and applied aspects of toplogical statistics. The main effort in this program has been two fold and 
the mathematical object focused upon has been persistent homology and persistence diagrams. 
The first topic the group has addressed is a formal notion of consistency for persistence 
diagrams. A corollary of this is a proof of convergence of homology inference from a point 
cloud. This approach improves upon results of Niyogi, Smale, and Weinberger.  The more 
relevant part of the work has been focusing on ringing statistical notions of uncertainty to 
persistence. Two approaches have been proposed and are currently being implemented: one 
based upon bootstrap estimates, the other based on Bayesian density estimation procedures. As 
of this report, this is an ongoing activity that will continue through the Spring Semester, 2007. 
 
7. Outcomes 
 
The product of the working group activities will primarily be represented by publications, 
student projects and the initiation of ongoing collaborations. 
 
A key impetus for the program was the idea that a variety of problems in high dimensional 
statistics would benefit by the infusion of results and techniques from an area of mathematics 
(random matrix theory) that has long focused on many-variable approximations (the 
“thermodynamic limit”). Conversely, a goal for the program has been to stimulate new research 
topics and directions for applied mathematicians. 
 
Peter Bickel is the guest editor in charge of a special issue of the Annals of Statistics devoted to 
articles written by participants in the program and in the workshops.  So far, nine articles have 
been accepted for publication out of fifteen submitted. 
 
Numerous collaborations were initiated during the program. Rajaratnam and Nadler on 
eigenvalues estimation, Rajaratnam and Levina on L1 Lasso penalization for covariance 
selection models.  Paul and with Raj Rao: on the use of random matrices in signal processing.  
Massam and Wermuth on factor analysis and graphical models, Massam and Schartzmann on the 
analysis of data such that data points are positive definite matrices. During the conference, there 
arose the potential for collaboration with numerous attendees, including: work of Richards with 
Schwartzman on Central Limit Theorems on heat equations on the space of positive definite 



 

matrices, Massam with Nadler on the topic of singular perturbations, and Massam with Mingo on 
applications of free probability to the non-central Wishart distributions. The AIM workshop also 
provided the opportunity for discussions between Massam and Mingo on Wishart moment 
computations, a topic that both have tackled but from different points of view. Mingo is going to 
spend the Fall of 2007 at the Fields Institute in Toronto and they will carry on teaching each 
other their respective techniques and points of view. 
 



 

Appendix C.  Workshop Participant Lists 
 
For most of the SAMSI workshops, the participants will be summarized in two tables below.  
The first table is a summary of all participants by gender, status, field of work/study, affiliation, 
and location.  The second table lists all workshop participants.  Diversity Efforts were compiled 
from this data. 
 
The key top Status entry is as follows: 
 
NRG – New Researcher or Graduate Student  S – Students (Education & Outreach) 
FP – Faculty or Professional    A – Faculty (Education & Outreach) 
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 Development, Assessment and Utilization of Complex Computer Mode 
 

Compmod Transition Workshop 
Participant Summary 

May 14-16, 2007 

Participants Male Female 
Unspec

-ified Faculty Student 
Stat/Mat
h Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 10 2 0 4 8 11 1 9 8 

Unsuppted 17 8 0 19 6 21 5 7 1 

SAMSI 7 4 0 8 3 10 0   

 
Compmod Transition Workshop 

Workshop Participants 
May 14-16, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Bayarri Susie Female 
University of Valencia 
and SAMSI 

Statistics and 
Operational Research FP 

Berger James  Male SAMSI Statistics FP 

Breen Michael  Male 
U.S. Environmental 
Protection Agency  Engineering FP 

Breen Miyuki Female 
North Carolina State 
University Statistics NRG 

Cintrόn-Arias Ariel   Male 
North Carolina State 
University and SAMSI  Mathematics NRG 

Clark James  Male Duke University 
Nicholas School of 
the Environment NRG 



 

Crooks James  Male SAMSI / UNC  Statistics FP 

DeVault Kristen Female 
North Carolina State 
University Mathematics  NRG 

Gremaud Pierre   Male 
North Carolina State 
University Mathematics FP 

Guillas Serge  Male 
Georgia Institute of 
Technology Mathematics NRG 

Higdon Dave  Male 
Los Alamos National 
Laboratory Statistics Group FP 

House Leanna Female Durham University 
Mathematical 
Sciences NRG 

Huang Jingfang  Male 
University of North 
Carolina, Chapel Hill Mathematics FP 

Hung Ying Female 
Georgia Institute of 
Technology 

Industrial and System 
Engineering NRG 

Kao 
Ming-Hung 
(Jason)  Male 

The University of 
Georgia Statistics NRG 

Kaufman Cari Female SAMSI and NCAR  Appl Mathematics FP 

Ke Weiming  Male 
South Dakota State 
University 

Mathematics and 
Statistics NRG 

Liu Fei Female 
Duke University and 
SAMSI Statistics NRG 

Lunagomez Simon  Male Duke University 

Institute of Statistics 
and Decision 
Sciences NRG 

Ma Chunsheng  Male 
SAMSI and Wichita 
State Univ. 

Mathematics and 
Statistics FP 

Mandal Abhyuday  Male University of Georgia Statistics NRG 

Olufsen Mette Female 
North Carolina State 
University Mathematics FP 

Pitman Bruce  Male University at Buffalo Mathematics FP 

Prins Samantha Female 
James Madison 
University 

Mathematics and 
Statistics FP 

Qian Zhiguang  Male 
University of 
Wisconsin-Madison Statistics NRG 

Reichert Peter  Male EAWAG and SAMSI  Physics FP 

Rougier Jonathan  Male 
SAMSI and University 
of Bristol, UK  Statistics FP 



 

Sanso Bruno  Male 
University of 
California Santa Cruz 

Applied Mathematics 
and Statistics FP 

Santner Thomas  Male Ohio State University Statistics FP 

Smith Richard  Male 
University of North 
Carolina, Chapel Hill 

Statistics and 
Operations Research FP 

Spiller Elaine Female SAMSI  Mathematics FP 

Steinberg David  Male Tel Aviv University 
Statistics and 
Operations Research FP 

Vengazhiyil Roshan  Male 
Georgia Institute of 
Technology 

School of Industrial 
and Systems 
Engineering NRG 

White Gentry  Male 
North Carolina State 
University and SAMSI Statistics FP 

Wilkinson Darren  Male 
Newcastle University, 
UK 

School of 
Mathematics and 
Statistics FP 

Wolpert Robert  Male Duke University 

Institute of Statistics 
and Decision 
Sciences FP 

Wu C. F. Jeff  Male 
Georgia Institute of 
Technology 

Industrial and 
Systems Engineering FP 

 
 

Compmod Cerebral Bloodflow Workshop 
Participant Summary 

May 17, 2007 

Participants Male Female 
Unspec

-ified Faculty Student 
Stat/Mat
h Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 2 1 0 2 1 0 2 3 2 

Unsuppted 7 7 0 5 9 11 5 4 2 

SAMSI 2 0 0 0 2 2 0   

 
 

Compmod Cerebral Bloodflow Workshop 
Workshop Participants 

May 17, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Alastruey-
Arimon Jordi Male 

Imperial College 
London Aeronautics NRG 

Alston April Female 
North Carolina State 
University Mathematics NRG 



 

Basciano Christopher A.  Male 
North Carolina State 
University 

Mechanical 
Engineering NRG 

Canic Suncica Female University of Houston Mathematics FP 

Cintrόn-Arias Ariel Male 

SAMSI and North 
Carolina State 
University Mathematics NRG 

Clipp Rachel  Female 
University of North 
Carolina, Chapel Hill 

Biomedical 
Engineering NRG 

DeVault Kristen Female 
North Carolina State 
University Mathematics NRG 

Ellwein Laura Female 
North Carolina State 
University Mathematics NRG 

Gremaud Pierre Male 
North Carolina State 
University Mathematics FP 

Novak Vera Female 
Harvard Medical 
School 

Beth Israel 
Deaconess Medical 
Center FP 

Olufsen Mette Female 
North Carolina State 
University Mathematics FP 

Pope Scott Male 
North Carolina State 
University Mathematics NRG 

Steele Brooke Female 
North Carolina State 
University 

Biomedical 
Engineering NRG 

Taylor Charles  Male Stanford University Bioengineering FP 

Tran Hien Male 
North Carolina State 
University Mathematics FP 

Vernieres Guillaume Male 

SAMSI and University 
of North Carolina, 
Chapel Hill Mathematics NRG 

Wilkinson Darren Male Newcastle University 

School of 
Mathematics and 
Statistics FP 

 
Compmod New Methods and Case Studies Workshop 

Participant Summary 
May 21-23, 2007 

Participants Male Female 
Unspec-

ified Faculty Student 
Stat/Math 

Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Unsuppted 20 6 0 5 21 17 9 13 9 

SAMSI 0 0 0 0 0 0 0   

 
 
 



 

Compmod New Methods and Case Studies Workshop 

Workshop Participants 
May 21-23, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Arellano Avelino Male NCAR/ACD Engineering NRG 

Brown Barbara Female NCAR Statistics FP 

Demirtas Meral Female NCAR Meteorology NRG 

Dou Yiping Female U of British Columbia Statistics NRG 

Elmore Ryan Male Colorado State U Statistics NRG 

Gilleland Eric Male NCAR/RAL Statistics NRG 

Heaton Matthew Male Duke U Statistics NRG 

Hobbs Jonathan Male Iowa State U Statistics NRG 

Holland Lacey Female NCAR/RAL Meteorology NRG 

Kao Ming-Hung Male U of Georgia Statistics NRG 

Kumar Anil Male NCAR Physics NRG 

Liu Zhong Male U of British Columbia Statistics NRG 

Lopes Brian Male UNC Statistics NRG 

Mandal Abhyuday Male U of Georgia Statistics NRG 

Parker Wendy Female Ohio U Philosophy NRG 

Qiu Junshan Male U of Georgia Statistics NRG 

Rigler Joshua Male NCAR Astro Physics NRG 

Shao Xiaofeng Male U of Illinois Statistics NRG 



 

Smith Leonard Male 
London School of 
Economics Ind & Appl Math FP 

Tingley Martin Male Harvard U Earth & Planetary Sci FP 

Wang Ke Male Colorado State U Statistics NRG 

Williams Basil Male Brigham Young U Statistics NRG 

Wiltberger Michael Male NCAR/HAO Astro Physics FP 

Xu Li Female U of Michigan Atmos Sci NRG 

Zhang Zepu Male U of Chicago Statistics NRG 

Zidek Jim Male U of British Columbia Statistics FP 
 

 
 

 High Dimensional Inference and Random Matrices 
 

Ranmat Transition Workshop 
Participant Summary 

April 10-13, 2007 

Participants Male Female 
Unspec

-ified Faculty Student 
Stat/Mat
h Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Unsuppted 22 2 0 21 3 22 2 15 9 

SAMSI 3 0 0 0 0 3 0   

 
 

 
Ranmat Transition Workshop 

Workshop Participants 
April 10-13, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Belkin Misha Male Ohio State U 
Computer Science 
and Engineering FP 

Bickel Peter Male UC Berkeley Statistics FP 

Choup Leonard Male UC Davis Mathematics NRG 



 

El Karoui Nourredine Male UC Berkeley Statistics FP 

Greenshtein Eitan Male SAMSI Statistics FP 

Klotchinksii Vladimir Male Georgia Tech 
Mathematics and 
Statistics FP 

Krishnapur Manjunath Male UC Berkeley Statistics FP 

Massam Helen Female York 
Mathematics and 
Statistics FP 

Miller Peter Male U Michigan Mathematics FP 

Ming Yuan Male Georgia Tech 
Computer Science 
and Statistics FP 

Mingo Jamie Male Queens U 
Mathematics and 
Statistics FP 

Mukherjee Sayan Male Duke U Statistics FP 

Pal Jayanta Male SAMSI Statistics FP 

Paul Debashis Male UC Davis Statistics FP 

Peche Sandrine Female Fourier Institute Mathematical Physics FP 

Rajaratnam Bala Male SAMSI Statistics FP 

Rao Raj Male MIT 
Electrical Engineering 
& Computer Science NRG 

Richards Donald Male Penn State Statistics FP 

Schwartzman Armin Male Harvard U Statistics NRG 

Silverstein Jack Male NCSU Mathematics FP 

Talih Makram Male Hunter, CUNY 
Mathematics and 
Statistics FP 

Tracy Craig Male UC Davis Mathematics FP 

Venakides Stefanos Male Duke U Mathematics FP 

Zeitouni Ofer Male U Minnesota Mathematics FP 



 

 
Ranmat Application Theory and Methods Workshop 

Participant Summary 
May 7-9, 2007 

Participants Male Female 
Unspec-

ified Faculty Student 
Stat/Math 

Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Unsuppted 10 1 0 1 10 6 5 6 5 

SAMSI 1 0 0 0 0 1 0   

 
Ranmat Application Theory and Methods Workshop 

Workshop Participants 
May 7-9, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Arellano Avelino Male NCAR/ACD Engineering NRG 

Emile-Geay Julien Male Georgia Tech Climate Dynamics NRG 

Hopson Thomas Male NCAR/ASP-RAL Statistics NRG 

Jacobson Andy Male ESRL-NOAA Atmospheric Sci NRG 

Lee Gyu Won Male NCAR/ASP-RAL Meteorology NRG 

Majumdar Anandamayee Female Arizona State U Math & Stats NRG 

Malmberg Anders Male NCAR/IMAGe Math & Stats NRG 

Rajaratnam Bala Male SAMSI / Cornell Statistics NRG 

 
Smerdon Jason E. Male Columbia U Physics NRG 

Wang Ke Male Colorado State U Statistics NRG 

Yeung Man-Chung Male U of Wyoming Mathematics FP 
 
 
 
 
 
 



 

 Education and Outreach Program 
 

SAMSI/CRSC Interdisciplinary Workshop for Undergraduates 
Participant Summary 

May 21-25, 2007 

Participants Male Female 
Unspec

-ified Faculty Student 
Stat/Mat
h Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 7 9 0 0 16 16 0 12 10 

Unsuppted 14 7 0 18 2 20 0 4 2 

SAMSI 6 2 0 8 0 8 0   

 
 

SAMSI/CRSC Interdisciplinary Workshop for Undergraduates 
Workshop Participants 

May 21-25, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Bergens Rebekah Female Taylor University 

Mathematics-
Environmental 
Science S 

Cao Hongyuan Female 
University of North 
Carolina-Chapel Hill Statistics A 

Cintrόn-Arias Ariel  Male 
North Carolina State 
University and SAMSI  Mathematics A 

Clark Scott Male 
Oregon State 
University 

Mathematics, 
Physics S 

Criner Amanda Female University of Maine Mathematics S 

Crooks Jim Male SAMSI/UNC Statistics A 

David John Male NCSU Mathematics A 

DeVault Kristen Female 
North Carolina State 
University Mathematics  A 

Henderson LeVar Male 
Virginia State 
University Mathematics S 

Hunter Laurie Female Meredith College 
Computer Science 
and  Mathermatics S 

Kaufman Cari Female SAMSI and NCAR  Appl Mathematics A 

Kim Seonhee Female Hunter College 

Mathmatics/Chemi
stry w. 
Bioinformatics S 



 

Lee Edward Male 
University of Michigan 
(Ann Arbor) 

Economics with 
Applied Statistics 
Minor S 

LeFew William Male Duke U Mathematics A 

Lunagomez Simon Male Duke University 

Institute of 
Statistics and 
Decision Sciences A 

Monds Asya Female 

The Pennsylvania 
State University at 
University Park 

dual-major in 
Mathematics and 
Statistics S 

Marvit Sam Male Cornell University Mathematics S 

McKinney Scott Male 
Virginia State 
University 

Mathematics and 
Computer Science S 

Pal Jayanta Male SAMSI/Duke Statistics A 

Pedings Kathryn Female College of Charleston Mathematics S 

Pham Hanh Female Connecticut College 
Mathematics and 
Economics S 

Qiao Xingye Male 
University of North 
Carolina, Chapel Hill 

Statistics and 
Operations 
Research A 

Rajaratnam Bala Male SAMSI / Cornell Statistics A 

Sacha Kimberly Female 
University of 
Washington Mathematics S 

Sakamoto Kiwako Female Cornell College 

Mathematics and 
Economics (double 
major) S 

Samuels Johnny Male NCSU Mathematics A 

Schenkel Jessica  Female College of Charleston Mathematics S 

Sharma Dhruv Male NCSU Statistics A 

Smith Ralph Male 
North Carolina State 
University Mathematics A 

So Adrian Male 

Cornell University, 
College of Arts & 
Sciences 

Mathematics and 
Chemistry (double) S 

Spiller Elaine Female SAMSI  Mathematics A 

Stewart Taylor Male 
University of 
Connecticut Statistics S 



 

Sutton Karyn Female NCSU Mathematics A 

Vernieres Guillaume Male 

SAMSI and University 
of North Carolina, 
Chapel Hill Mathematics A 

White  Gentry  Male 
North Carolina State 
University and SAMSI  Statistics A 

Yeboah Nina Female 
Georgia State 
University Mathematics S 

 
 2007 Summer Programs 

 
Adaptive Treatment Design 

Participant Summary 
June 18-29, 2007 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 20 11 0 7 24 23 0 8 17 12 

Unsuppted 22 9 0 21 10 25 1 5 7 3 

SAMSI 0 0 0 0 0 0 0 0   

 

Adaptive Treatment Design 

Workshop Participants 
June 18-29, 2007 

Last Name First Name Gender Affiliation Major/Department Status

Bahnson Henry Male Rho, Inc Statistics FP 

Barnhart Huiman Male Duke U Biostatistics FP 

Bartlett Peter Male UC Berkeley Comp Sci FP 

Brinkley Jason Male NCSU Statistics NRG 

Cao Weihua  Male NCSU Statistics NRG 

Carlin Brad Male University of Minnesota Statistics FP 

Chakraborty Bibhas Male U of Michigan Statistics NRG 



 

Chen Victoria Female U Texas Engineering FP 

Chen Qingxia (Cindy) Female Vanderbilt Biostatistics NRG 

Cheng Yu Male Courant Inst. Mathematics FP 

Compton Scott Male Duke U Sociology FP 

Davidian Marie Female NCSU Statistics FP 

Diao Guoqing Male Volgenau School  Statistics NRG 

Dragon Toby Male U of Mass Computer Science NRG 

Ernst Damien Male SupÃ©lec Comp Sci FP 

Gaweda Adam Male University of Louisville Comp Sci FP 

Han Han Male University of Chicago Statistics NRG 

Hernan Miguel Male 
Harvard School of 
Public Health Other FP 

Hu Bo Male Cleveland Clinic Statistics FP 

Huang Xianzheng  Male U of South Carolina Statistics NRG 

Imran Mudassar Male NCSU Statistics NRG 

Ivanova Anastasia Female UNC at Chapel Hill Statistics FP 

Johnson Brent Male Emory University Statistics FP 

Keiding Niels  Male U of Copenhagen Biostatistics FP 

Kosinski Andrzej Male Duke U 
Biostatistics & 
Bioinformatics FP 

Kosorok Michael Male UNC Biostatistics FP 

Li Lingling Female Harvard Biostatistics FP 

Lin Xiaoyan (Iris) Female University of Missouri Statistics NRG 



 

Lin Rongheng Male U Mass Biostatistics NRG 

Lok Judith Female 
Harvard School of 
Public Health Statistics FP 

Long Qi Male U Michigan Biostatistics NRG 

Lu Wenbin Male NCSU Statistics FP 

Miyahara Sachiko  Female University of Pittsburgh Statistics NRG 

Moodie Erica Female McGill University Statistics FP 

Murphy Susan Female U of Michigan Statistics FP 

Omolo Bernard Male 
University of South 
Carolina Upstate Statistics FP 

Orellana Liliana Female Harvard University Statistics NRG 

Parr Ronald Male Duke U Computer Science FP 

Peng Limin Female Emory University Statistics FP 

Pineau Joelle Female McGill University Comp Sci FP 

Polley Eric Male 
University of California, 
Berkeley Statistics NRG 

Qian Min Female U of Michigan Statistics NRG 

Rakhlin Alexander Male UC Berkeley 
Electrical Engineering and 
Computer Science NRG 

Rivera Daniel Male Arizona State Engineering FP 

Robins James Male Harvard Biostatistics FP 

Rodriguez Abel Male Duke U Statistics NRG 

Rosenblum Michael Male U.C. Berkeley Statistics NRG 

Rotnitzky Andrea Female Harvard Biostatistics FP 

Scott Alena Female University of Michigan Statistics NRG 



 

 
Geometry and Statistics of Shape Spaces 

Participant Summary 
July 7-29, 2007 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 45 14 0 25 34 3 28 28 29 11 

Unsuppted 47 13 0 33 28 16 13 31 21 9 

SAMSI 2 0 0 2 0 1 1 0   

 

Song Rui Female UNC Biostatistics NRG 

Sun Peng Male 

Duke University: The 
Fuqua School of 
Business Other FP 

Tewari Ambuj Female UC Berkeley Comp Sci NRG 

Thall Peter Male 
M.D. Anderson Cancer 
Center Statistics FP 

Tsiatis Anastasios Male NCSU Statistics FP 

van der Wal Willem Male 
University of 
Amsterdam Statistics NRG 

Wahed Abdus  Male University of Pittsburgh Statistics FP 

Wang Naisyin Female Texas A&M University Statistics FP 

Wang Shouqiang Male Duke U Statistics NRG 

Zeng Donglin Male UNC Biostatistics NRG 

Zhang Peng Male Harvard University Statistics NRG 

Zhang Hao  Female NCSU Statistics NRG 

Zhao Yichuan Male 
Georgia State 
University Statistics FP 

 
 
 
 
 



 

 
Geometry and Statistics of Shape Spaces 

Workshop Participants 
July 7-29, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Allassonnière Stéphanie Female 

LAGA 
University 
Paris 13 Mathematics NRG 

Arrate Felipe Male 
Johns Hopkins 
University 

Applied 
Mathematics and 
Statistics NRG 

Beg Faisal  Male 
Simon Fraser 
University 

Engineering 
Science FP 

Berg 
Alexander 
(Alex) Male 

University of 
California, 
Berkeley Computer Science FP 

Bigot Jeremie Male 
University Paul 
Sabatier Statistics FP 

Bookstein Fred Male 
University of 
Washington Statistics FP 

Burdis Joseph Male 

North Carolina 
State 
University Mathematics NRG 

Cao Yan  Female 

The University 
of Texas at 
Dallas 

Mathematical 
Sciences FP 

Cao Hongyuan Female 

University of 
North Carolina-
Chapel Hill Statistics NRG 

Charpiat Guillaume Male 
Max Planck 
Institute 

Biological 
Cybernetics 
(Department 
Schölkopf) NRG 

Chaudhry Rizwan Male 
Johns Hopkins 
University Computer Science NRG 

Chellappa Rama Male 
University of 
Maryland 

Electrial and 
Computer 
Engineering FP 

Chen Pengwen Male 
University of 
Florida Mathematics NRG 

Chen Ping-Feng Male 
North Carolina 
State   

Electrical and 
Computer Eng  NRG 

Cheng Lishui (Steve) Male 
Johns Hopkins 
University 

Biomedical 
Engineering NRG 

Chou Hsiao-Fang Male 
Johns Hopkins 
University 

Applied 
Mathematics and 
Statistics NRG 



 

Cremers Daniel Male 
Bonn 
University Computer Science FP 

Crooks James Male SAMSI Statistics FP 

Cuntoor Naresh Male 

Signal 
Innovations 
Group  Engineering FP 

Damelin Steven Male 

Georgia 
Southern 
University 

Mathematical 
Sciences FP 

Damon James Male 

 University of 
North Carolina 
and SAMSI Mathematics FP 

Ding Lei Male 
The Ohio State 
University 

Computer Science 
and Engineering NRG 

Durrleman Stanley Male 
INRIA Sophia 
Antipolis Asclepios Project NRG 

Erdem Ibrahim Aykut Male 

Middle East 
Technical 
University 

Computer 
Engineering NRG 

Felzenszwalb Pedro Male 
University of 
Chicago Computer Science NRG 

Feng Shuo Male 

North Carolina 
State 
University 

Electrial and 
Computer 
Engineering NRG 

Fletcher Thomas Male 
University of 
Utah 

School of 
Computing FP 

Gadat Sébastien Male 

Institut de 
Mathématiques 
de Toulouse LSP FP 

Gamble Jennifer Female 
University of 
Alberta 

Mathematical and 
Statistical 
Sciences NRG 

Ghoshal Subhashis Male 

North Carolina 
State 
University Statistics FP 

Giblin Peter Male 
The University 
of Liverpool 

Mathematical 
Sciences NRG 

Glaunes Alexis Joan Female 

MAP5, 
Universite 
Paris 5 Mathematics FP 

Goh Alvina Female 
Johns Hopkins 
University 

Biomedical 
Engineering NRG 

Gutierrez Juan Male 
Florida State 
University Mathematics FP 

Heller Martin  Male 

North Carolina 
State 
University Statistics NRG 



 

Heo Giseon Female 
University of 
Alberta Dentistry FP 

Hirani Anil Male 

University of 
Illinois at 
Urbana-
Champaign Computer Science NRG 

Hobolth Asger Male 

North Carolina 
State 
University Genetics FP 

Hurdal Monica Female 
Florida State 
University Mathematics FP 

Icke Ilknur Female 

CUNY, The 
Graduate 
Center Computer Science NRG 

Izard Camille Female 
Johns Hopkins 
University 

Center for Imaging 
Science NRG 

Jacobs Justin Male 

University of 
Maryland - 
Baltimore 
County 

Mathematics and 
Statistics NRG 

Jacobson Jeremy Male 

Louisiana 
State 
University Mathematics NRG 

Jeong Ja-Yeon Female 

University of 
North Carolina-
Chapel Hill Computer Science NRG 

Keller Yosi Male 
Ben Gurion 
University 

Electrical and 
Computer 
Engineering FP 

Kent John Male 
University of 
leeds Statistics FP 

Kimia Benjamin  Male 
Brown 
University Engineering FP 

Kogan Irina Female 

North Carolina 
State 
University  Mathematics FP 

Kosorok Michael Male 

University of 
North Carolina-
Chapel Hill Biostatistics FP 

Krim Hamid  Male 

North Carolina 
State 
University 

Electrical and 
Computer 
Engineering FP 

Kushnarev Sergey Male 
Brown 
University 

Applied 
Mathematics NRG 

Le Huiling  Female 
University of 
Nottingham 

Mathematical 
Sciences FP 

Lee Nayoung Female 
Johns Hopkins 
University 

Biomedical 
Engineering NRG 

Leonard Kathryn Female 
California State 
University Mathematics NRG 



 

Levine Stacey Female 
Duquesne 
University 

Mathematics and 
Computer Science NRG 

Levy Joshua Male 

University of 
North Carolina-
Chapel Hill Computer Science NRG 

Li Yimei Female 

University of 
North Carolina-
Chapel Hill Biostatistics NRG 

Liu Ming-Yu Male 

University of 
Maryland, 
College Park 

Electrical and 
Computer 
Engineering NRG 

Liu Xiaoxiao Male 

University of 
North Carolina-
Chapel Hill Computer Science NRG 

Lu John Male NIST 
Statistical 
Engineering FP 

Ma Jun Male 
Johns Hopkins 
University 

Biomedical 
Engineering NRG 

Marron Steve Male 

University of 
North Carolina-
Chapel Hill 

Statistics and 
Operations 
Reseach FP 

Marsland Stephen Male 
Massey 
University 

Institute of 
Information 
Sciences and 
Technology NRG 

McCann Robert Male 
University of 
Toronto Mathematics FP 

Mennucci Andrea C G Female 

Scuola 
Normale 
Superiore Mathematics FP 

Micheli Mario Male 
Brown 
University 

Applied 
Mathematics NRG 

Michor Peter Male 
University of 
Vienna, Austria Mathematics FP 

Miller Michael Male 
Johns Hopkins 
University 

Center for Imaging 
Science FP 

Mitra Kaushik  Male 

University of 
Maryland, 
College Park 

Electrical and 
Computer 
Engineering NRG 

Mumford David Male 
Brown 
University 

Applied 
Mathematics FP 

Nordström Kenneth Male 
University of 
Oulu 

Mathematical 
Sciences FP 

Oguz Ipek Female 

University of 
North Carolina-
Chapel Hill Computer Science NRG 

Ozcanli Ozge Can Male 
Brown 
University Engineering NRG 



 

Pennec Xavier Male 
INRIA Sophia 
Antipolis Asclepios Project FP 

Pike Brian Male 

University of 
North Carolina-
Chapel Hill Mathematics NRG 

Pizer Stephen Male 

University of 
North Carolina-
Chapel Hill Computer Science FP 

Qiu Anqi Female 
Johns Hopkins 
University 

Biomedical 
Engineering NRG 

Ratnanather J. Tilak Male 
Johns Hopkins 
University 

Center for Imaging 
Science FP 

Ray Surajit Male 

Boston 
University and 
SAMSI 

Mathematics and 
Statistics FP 

Richard Frederic Male 

University 
Paris 
Descartes 

Mathematics and 
Computer Science FP 

Rodriguez Abel Male 
Duke 
University 

Institute of 
Statistics and 
Decision Sciences NRG 

Rukhin Andrey Male 
Johns Hopkins 
University 

Center for Imaging 
Sciences NRG 

Saboo Rohit Female 

University of 
North Carolina-
Chapel Hill Computer Science NRG 

Samir Chafik Male 

Laboratory of 
Fundamental 
Computer 
Science 

Mathematics and 
Computer Science NRG 

Sankaranarayanan Aswin Male 
University of 
Maryland 

Electrical and 
Computer 
Engineering NRG 

Schwartzman Armin Male 
Harvard 
University Biostatistics FP 

Shah Jayant Male 
Northeastern 
University Mathematics FP 

Shirdhonkar Sameer Male 
University of 
Maryland Computer Science NRG 

Smith Deborah Female 
Florida State 
University 

BioMedical 
Mathematics FP 

Srivastava Anuj Male 
Florida State 
University Statistics FP 

Stiller Peter Male 
Texas A&M 
University Mathematics FP 

Styner Martin Male 

University of 
North Carolina-
Chapel Hill 

Computer Science 
and Psychiatry FP 



 

Talih Makram Male 
Hunter College 
CUNY 

Mathematics and 
Statistics FP 

Tasky Tiffany Female 
Duke 
University Mathematics NRG 

Thompson Kathleen Female 

North Carolina 
State 
University Mathematics NRG 

Thompson Paul Male 
UCLA School 
of Medicine Neurology FP 

Thorstensen Nicolas Male 

Ecole 
Nationale des 
Ponts et 
Chaussées CERTIS NRG 

Tosun Duygu Female 

LONI 
(Laboratory of 
Neuro 
Imaging) Neurology NRG 

Trinh Nhon Male 
Brown 
University Engineering NRG 

Trouvé Alain Male 

Ecole Normale 
Supérieure de 
Cachan CMLA FP 

Uzun Evin Male 

University of 
North Carolina-
Chapel Hill 

Statistics and 
Operations 
Reseach NRG 

Vaswani Namrata Female 
Iowa State 
University 

Electrical and 
Computer 
Engineering NRG 

Veeraraghavan Ashok Male 
University of 
Maryland 

Electrical and 
Computer 
Engineering NRG 

Vialard 
Francois-
Xavier Male ENS Cachan CMLA NRG 

Vidal Rene Male 
Johns Hopkins 
University 

Biomedical 
Engineering FP 

Vitale Rick Male 
University of 
Connecticut Statistics FP 

Wang Lei Male 

Washington 
University 
School of 
Medicine Psychiatry FP 

WebsterLove Jessica Female 

North Carolina 
State 
University  Mathematics NRG 

Woo Jonghye Male 

Univeristy of 
Southern 
California 

Electrical 
Engineering NRG 

Worsley Keith Male 
McGill 
University 

Mathematics and 
Statistics FP 



 

 
 

2007-08 PROGRAM EVENTS THROUGH APRIL 2008 
 

 Risk Analysis, Extreme Events, and Decision Theory 
 

Risk Opening Workshop 

Participant Summary 
September 16-19, 2007 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 35 12 0 25 22 30 5 12 27 16 

Unsuppted 62 26 1 45 44 53 10 26 19 9 

SAMSI 6 2 0 2 6 7 1 0   

 

Risk Opening Workshop 

Workshop Participants 
September 16-19, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Abayomi Kobi Male Duke U Statistics NRG 

Yasamin Saeid Male 
Indiana 
University Mathematics NRG 

Yezzi Anthony Male 

Georgia 
Institute of 
Technology 

Electrical and 
Computer 
Engineering FP 

Yi Sheng Male 

North Carolina 
State 
University 

Electrical and 
Computer 
Engineering FP 

Younes Laurent Male 
Johns Hopkins 
University 

Applied 
Mathematics and 
Statistics FP 

Yuan Ying Male 

University of 
North Carolina-
Chapel Hill Statistics NRG 

Zeng Donglin Male 

University of 
North Carolina-
Chapel Hill Biostatistics FP 

Zhang Sirong Male 
Johns Hopkins 
University 

Center for Imaging 
Science FP 

Zhu Hongtu Male 

University of 
North Carolina-
Chapel Hill Biostatistics FP 



 

Abbas Ali Male 
U  Illinois at Urbana 
Champaign Statistics NRG 

Banks David Male Duke University Statistics FP 

Bayarri M.J. Female U  Valencia Statistics FP 

Bedford Tim Male Strathclyde University 
Management 
Science FP 

Berger James Male SAMSI Statistics FP 

Bier Vicki Female 
University of 
Wisconsin-Madison 

Industrial and 
Systems 
Engineering FP 

Bishwal Jaya Male UNC Mathematics NRG 

Brown David Male Duke University 
Fuqua School of 
Business FP 

Brown Lawrence Male U Penn Statistics FP 

Chen Fei Female Avaya Labs Data Analysis FP 

Chen Wei  Male 
  
SAS Institute Inc.  Statistics NRG 

Cheng Guang Male SAMSI/Duke U Statistics NRG 

Choi Jaeun Female 
U  North Carolina at 
Chapel Hill Statistics NRG 

Clark Scott Male 
Oregon State 
University  Mathematics NRG 

Clemen Robert Male Duke U Statistics FP 

Cooley Dan Male 
Colorado State 
University Statistics FP 

Crooks James Male Duke U Statistics NRG 

Dalal Siddhartha Decline ATT Labs Statistics FP 

Das Sonali Female CSIR 

Logistics and 
Quantitative 
Methods FP 

Das Sourish Male 
University of 
Connecticut Statistics NRG 



 

Daum Keith Male 
Idaho National 
Laboratory National Security FP 

Davis Richard Male Columbia University Statistics FP 

Deleris Lea Female IBM Research Engineering NRG 

Dey Dipak Male 
University of 
Connecticut Statistics FP 

Dinwoodie Ian Male Duke University ISDS FP 

Donnely Christl Female 
Imperial College 
London 

Infectious Disease 
Epidemiology FP 

Du Juan Male Ohio State Mathematics NRG 

Enstrom Betsy Female Duke U Statistics NRG 

Evangelou Evangelos Male UNC Statistics NRG 

Farrow Scott Male U Maryland Economics FP 

Fienberg Stephen Male 
Carnegie Mellon 
University Statistics FP 

Froehlich David Male Woolpert, Inc.  Biology FP 

Gaioni Elijah Male 
University of 
Connecticut Statistics NRG 

Garthwaite Paul Male 

Open University 
(Visiting University of 
New South Wales 
until April 2008) Statistics FP 

George Nathan Male 
University of 
California-Berkeley Math & Economics NRG 

Ghosh Samiran Male 

Indiana University 
Purdue University 
Indianapolis 

Mathematical 
Sciences FP 

Gilleland Eric Male 

National Center for 
Atmospheric 
Research (NCAR) Statistics NRG 

Goodman Dougal Male 

 Foundation for 
Science and 
Technology  Physics FP 

Gray Genetha Female Sandia National Labs 
 Comp Science & 
Mathematics FP 

Guo Feng Male Virginia Tech Statistics NRG 



 

Haimes Yacov Male U  Virginia Engineering FP 

Hamidieh Kam Male 
University of 
Michigan Statistics NRG 

Hammitt James Male Harvard  
Economics & 
Decision Sciences FP 

Hosking Jonathan Male 
IBM Research 
Division  Statistics FP 

Hsing Tailen Male 
University of 
Michigan Statistics FP 

Jackson Laura Female SAS 
Risk Management 
Solutions FP 

Jacobs Patricia Female 
Naval Postgraduate 
School 

Operations 
Research FP 

Jacobson Sheldon Male 
U  Illinois at Urbana-
Champaign Engineering FP 

Jiang Huijing Female 
Georgia Institute  
Technology Statistics NRG 

Jose Victor Richmond Male Duke Statistics NRG 

Katzoff Myron Male 
CDC/CCHIS/NCHS/O
RM Statistics FP 

Ke Weiming Male 
South Dakota State 
University 

Mathematics and 
Statistics FP 

Keeney Ralph Male Duke University 
Fuqua School of 
Business FP 

Kim Yongku Male SAMSI Statistics NRG 

Knudsen Bjornar Heide Male 
University of 
Stavanger, Norway  Engineering NRG 

Knutson Thomas Male 

Geophysical Fluid 
Dynamics 
Laboratory/NOAA 

Climate Dynamics 
and Prediction 
Group FP 

Kunreuther Howard Male  U Penn Statistics FP 

Kyj Lada Female Rice University Statistics NRG 

Kyriakoulis Kostas 
 
Male NCSU / SAS Statistics NRG 

Lambert James Male University of Virginia 

Center for Risk 
Management of 
Engineering 
Systems NRG 



 

Langstaff John Male 
U.S. Environmental 
Protection Agency Statistics FP 

Laurey Terri Female SAS Institute Inc. 
Risk Management 
Solutions FP 

Lee Chihoon Male UNC Statistics NRG 

Lin Xiaodong Male 
University of 
Cincinnati 

Mathematical 
Sciences FP 

Liu Fei Female 
University of 
Missouri, Columbia Statistics FP 

Lu Huitian Male 
South Dakota State 
University 

Engineering 
Technology and 
Management FP 

Lu Wenbin Male 
North Carolina State 
University Statistics FP 

MacDonald Jackie Female UNC Engineering NRG 

Macaro Christian Male Roma Tre U Statistics NRG 

Madar Vered Female SAMSI Statistics NRG 

Mancuso Anthony Male SAS Institute, Inc  Statistics FP 

Maxion Roy Male Carnegie Mellon U Computer Sci FP 

Medrano Maria L. Female 
Universidad Rey 
Juan Carlos 

Business Mgmt 
(Finance) FP 

Metcalf Marilyn Female GlaxoSmithKline 
Quantitative & 
Decision Sciences FP 

Michailidis George Male 
The University of 
Michigan Statistics FP 

Munoz Pilar Female 
Technical U  
Catalonia (UPC) Statistics FP 

Na  Sungsoo Male 
North Carolina State 
University 

Industrial and 
Systems 
Engineering NRG 

Nail Amy Female 
North Carolina State 
University Statistics FP 

Nguyen XuanLong Male SAMSI / Duke Statistcs NRG 

Nolan John Male American U Statistics FP 



 

Omolo Bernard  Male 
University of South 
Carolina Upstate 

Mathematics & 
Computer Science FP 

Pal Nabendu Male 

University of 
Louisiana at 
Lafayette Mathematics FP 

Parnell Gregory Male 
United States Military 
Academy Engineering FP 

Pericchi Luis Male U  Puerto Rico Statistics FP 

Porter Michael  Male 
North Carolina State 
University and SAMSI  Statistics NRG 

Qaqish Bahjat Male 
University of North 
Carolina, Chapel Hill Biostatistics FP 

Qiao Xingye Male 
University of North 
Carolina, Chapel Hill 

Statistics and 
Operations 
Research NRG 

Qin Xiao Female UNC Statistics NRG 

Rao Harshavardhana Male Capital One Financial Statistics NRG 

Regnier Eva Female 
Naval Postgraduate 
School Engineering NRG 

Ren Cuirong Male 
South Dakota State 
University Plant Science FP 

Rios Insua David Male 
Universidad Rey 
Juan Carlos 

Statistics and 
Operations 
Research FP 

Rios Jesus  Male Concordia University  Statistics FP 

Rioux Jacques Male SAS Computer Science FP 

Rodriguez Abel Male Duke U Statistics NRG 

Rootzen Holger Male Chalmers 
Mathematical 
Statistics FP 

Ruggeri Fabrizio Male CNR IMATI  Statistics FP 

Sanchez Natalia Female 
North Carolina State 
University 

Financial 
Mathematics NRG 

Sang Huiyan Female Duke University 
Department of 
Statistical Sciences NRG 

Schuette Paul Male Meredith Mathematics FP 



 

Sedransk Nell Female NISS  Statistics FP 

Sen Rituparna Female U  California at Davis  Statistics NRG 

Serban Nicoleta Female Georgia Tech Statistics NRG 

Shamseldin Elizabeth Female UNC- Chapel Hill  Statistics NRG 

Shen Haipeng Male UNC Statistics NRG 

Sheppard Lianne Female U Washington  Biostatistics FP 

Shows Justin Male 
North Carolina State 
U Statistics NRG 

Shyamalkuma
r N. Male U of Iowa Statistics FP 

Small Arthur Male Pennsylvania State U Sociology FP 

Small Mitchell Male Carnegie Mellon Engineering FP 

Smith Anne Female  CRA Int’l Sociology FP 

Smith James Male Duke University 
Fuqua School of 
Business FP 

Smith Richard Male  UNC 

Statistics and 
Operations 
Research FP 

Spiller Elaine Female SAMSI Mathematics NRG 

Sun Dongchu Male 
University of 
Missouri-Columbia Statistics FP 

Tebaldi Claudia Female NCAR ISSE/CGD/IMAGe FP 

Tuzov Nikita Female Purdue University Statistics NRG 

Wallsten Thomas S. Male 

University of 
Maryland-College 
Park Psychology FP 

Wang Kai Male Duke U Statistics NRG 

Wang Huixia Female NCSU Statistics NRG 



 

White  Gentry  Male 
North Carolina State 
University and SAMSI  Statistics FP 

Wilkoff Sean Male 
University of 
California-Berkeley 

Finance and real 
Estate NRG 

Xiao Qin Male UNC Statistics NRG 

Xu Fei Female 
University of 
Wisconsin at Madison Statistics NRG 

Yang Jack Male Columbia U Computer Science FP 

Yasamin Saeid Male Indiana University Mathematics FP 

Young Stan Male NISS Statistics FP 

Yun Youngyun Male Purdue University  Statistics NRG 

Zhang Chenhua Female Colorado State U Statistics NRG 

Zhang Dabao Male Purdue University 
Department of 
Statistics FP 

Zhang Jidong Male U Rochester Engineering NRG 

Zhang Qianyi Female NCSU Statistics NRG 

Zhang Zhengjun  Male 
University of 
Wisconsin Statistics FP 

Zhong Weigang Male SAMSI/U Maryland Statistics NRG 

Zhuang Jun Male 
University of 
Wisconsin-Madison 

Industrial and 
Systems 
Engineering NRG 

 
 

Risk PPP Workshop 
Participant Summary 

October 3-4, 2007 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 7 5 0 3 9 7 1 4 7 5 

Unsuppted 26 14 0 15 25 33 3 4 17 8 

SAMSI 7 2 0 2 7 8 1 0   

 
 



 

Risk PPP Workshop 

Workshop Participants 
October 3-4, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Abayomi Kobi Male SAMSI/Duke U Statistics NRG 

Bai Xue Female Carnegie Mellon 
Operations & Info 
Mgmt NRG 

Banks David Male Duke U Statistics FP 

Berger Jim Male SAMSI Statistics FP 

Brown David Male Duke U Statistics NRG 

Cameletti Michela Female U  Bergamo Statistics NRG 

Carlyle William Male 
Naval Postgraduate 
School Mathematics FP 

Cheng Guang Male SAMSI/Duke U Statistics NRG 

Cheng Yu Male U Pittsburgh Statistics NRG 

Choi Jaeun Female UNC Statistics NRG 

Clark Scott Male Oregon State Mathematics NRG 

Das Sourish Male U Connecticut Statistics NRG 

Dunson David Male Duke Statistics FP 

Durham Todd Male 
Inspire 
Pharmaceuticals Inc Life FP 

Enstrom Betsy Female Duke U Statistics NRG 

Evangelou Evangelos Male UNC Statistics NRG 

Green John Male DuPont Statistics FP 

Heaton Matthew Male Duke Statistics NRG 



 

Herring Amy Female UNC Statistics NRG 

Ignaccolo Rosalba  Female 
Universita' di 
Torino Statistics NRG 

Jiang Huijing Female Georgia Tech Statistics NRG 

Jose 
Victor 
Richmond Male Duke U Statistics NRG 

Kim Yongku Male SAMSI Statistics NRG 

Lambert James Male U  Virginia Engineering NRG 

Lichtendahl Kenneth Male U  Virginia Statistics NRG 

Lum Kristian Female Duke U Statistics NRG 

Madar Vered Female SAMSI Statistics NRG 

Mannino Frank Male GlaxoSmithKline Statistics NRG 

McLay Laura Female 
Virginia 
Commonwealth U Engineering NRG 

Meade Shelly-Ann Female 

Institute for Health 
Social and 
Community Research 
at Shaw  Statistics NRG 

Metcalf Marilyn Female 
GlaxoSmith 
Kline Decision Sciences FP 

Nail Amy Female NCSU Statistics NRG 

Nguyen XuanLong Male SAMSI/Duke U Statistics NRG 

Obenchain Robert Male 
Risk Benefit Statistics 
LLC Statistics FP 

Parnell Gregory Male 
United States Military 
Academy Engineering FP 

Peddada Shyamal Male NIEHS Statistics FP 

Pennello Gene Male 

Food and Drug 
Administration, 
Division  Biostatistics Statistics FP 

Pollock Stephen Male U  Michigan Other FP 



 

Rezaei Mahmoud Male Clemson Mathematics NRG 

Rios Insua David Male Univ Rey Juan Carlos Statistics FP 

Rios Jesus Male SAMSI/Concordia U Statistics NRG 

Ruggeri Fabrizio Male CNR IMATI Statistics FP 

Sang Huiyan Female Duke U Statistics NRG 

Sedransk Nell Female NISS/SAMSI Statistics FP 

Serban Nicoleta Female Georgia Tech Statistics NRG 

Shows Justin Male NCSU Statistics NRG 

Wang Judy Female NCSU Statistics NRG 

Weber Elke Female Columbia U Sociology FP 

White Gentry  Male NCSU Statistics NRG 

Wilson Alyson Female 
Los Alamos National 
Laboratory Statistics FP 

Young Stan Male NISS Statistics FP 

Zhong Weigang Male SAMSI/U Maryland Appl Mathematics NRG 
 

Risk Extremes Workshop 

Participant Summary 
January 22-24, 2008 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 15 3 0 8 10 13 2 3 14 7 

Unsuppted 17 7 0 8 16 17 3 4 16 6 

SAMSI 3 1 0 0 4 4 0 0   

 
 
 
 



 

Risk Extremes Workshop 

Workshop Participants 
January 22-24, 2008 

Last Name First Name Gender Affiliation Major/Department Status 

Alai Daniel Male 

Swiss Federal 
Institute  Technology 
(ETH) Mathematics NRG 

Alparslan Ugur Tuncay Male U  Nevada Statistics NRG 

Balta Emre Male CUNY Economics NRG 

Cheng Guang Male SAMSI/Duke U Statistics NRG 

de Haan Laurens Male 
Erasmus U 
Rotterdam (retired) Statistics FP 

de Hoop Maarten Male Purdue U Comp & Appl Math FP 

Degen Matthias Male 
Federal Institute  
Technology Zurich Statistics NRG 

Dupuis Debbie Female HEC Montreal Statistics NRG 

Evangelou Evangelos Male UNC Statistics NRG 

Fairweather Lindon Male U Central Florida Engineering NRG 

Fasen Vicky Female 
Munich U  
Technology Statistics NRG 

Ghebremichael Musie Male Harvard U Biostatistics NRG 

Jiang Huijing Female Georgia Tech Statistics NRG 

Kim Yongku Male 
 
SAMSI Statistics NRG 

Lambrigger Dominik Male ETH Zurich Statistics NRG 

Leadbetter Ross Male UNC Statistics FP 

Li Hongfei Female 
IBM T. J. Watson 
Research Center Statistics NRG 



 

Lysenko Natalia Female ETH Zurich Statistics NRG 

Macaro Christian Male Roma Tre U Statistics NRG 

Madar Vered Female SAMSI Statistics NRG 

Mikosch Thomas Male U  Copenhagen Mathematics FP 

Munoz Pilar Female 
Technical U  
Catalonia (UPC) Statistics FP 

Nolan John Male American U Statistics FP 

Pericchi Luis Male U  Puerto Rico Statistics FP 

Qin Xiao Female U  North Carolina Statistics NRG 

Ren Cuirong Male 
South Dakota State 
University Plant Science FP 

Resnick Sidney Male Cornell Statistics FP 

Rios Jesus Male SAMSI/Concordia Statistics NRG 

Rodriguez Abel Male Duke U Statistics NRG 

Rootzen Holger Male Chalmers 
Mathematical 
Statistics FP 

Samorodnitsky Gennady Male Cornell U Statistics FP 

Shamseldin Elizabeth Female UNC- Chapel Hill  Statistics NRG 

Shinki Kazuhiko Male 
U  Wisconsin-
Madison Statistics NRG 

Stedinger Jery Male Cornell U Engineering FP 

Stoev Stilian Male U  Michigan Statistics NRG 

Wang Jen-Ting Female 

State University of 
New York College 
at Oneonta Mathematics FP 

Weissman Ishay Male Technion Engineering FP 



 

Werker Bas  Male Tilburg Econometrics FP 

White Gentry  Male NCSU Statistics NRG 

Zhang Zhengjun  Male U  Wisconsin Statistics NRG 

Zhou Chen Male 
Erasmus U 
Rotterdam Sociology NRG 

Zwiers Francis Male Environment Canada Statistics FP 
 

 Random Media 
 

Random Media Opening Workshop 
Participant Summary 

September 23-26, 2007 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 30 7 0 16 21 4 28 5 30 16 

Unsuppted 72 17 0 52 37 9 71 10 19 5 

SAMSI 7 1 0 2 6 5 3 0   

 
 

Random Media Opening Workshop 
Workshop Participants 
September 23-26, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Abayomi Kobi Male Duke/SAMSI Statistics NRG 

Alfaro-Vigo Daniel Male 

Instituto de 
Matematica Pura e 
Aplicada Mathematics NRG 

Baker Steven Male 
Naval Postgraduate 
School Physics FP 

Banks H T  Male NCSU Statistics FP 

Bao Weizhu Male 
National U  
Singapore Mathematics FP 

Beale James Male Duke U Mathematics FP 

Berger James Male SAMSI Statistics FP 



 

Biondini Gino Male 
State U  New York 
at Buffalo Mathematics FP 

Borcea Liliana Female Rice U Mathematics FP 

Bringley Thomas Male Duke Mathematics NRG 

Cai Wei Male Stanford U Engineering FP 

Castillo Edward Male UC Irvine Mathematics FP 

Chafin Clifford Male 
North Carolina 
State U Physics FP 

Chen Jinru Male U Georgia Mathematics NRG 

Chertock Alina Female 
North Carolina 
State U Mathematics FP 

Costanzino Nicola Female Penn State U Mathematics FP 

Cushman John Male purdue U Physics FP 

Dai Weizhong  Male U Iowa Mathematics FP 

Daniels Karen Female 
North Carolina 
State U Physics NRG 

de Hoop Maarten Male Purdue U Comp & Appl Math FP 

Dediu Sava Male NCSU Mathematics NRG 

Demanet Laurent Male Stanford U Mathematics NRG 

Deng Shaozhong Male 
U  North Carolina at 
Charlotte Mathematics NRG 

E Weinan Male Princeton U Mathematics FP 

Engquist Bjorn Male U Texas Mathematics FP 

Evasius Dean Male 
National Science 
Foundation Mathematics FP 

Fahroo Fariba Female 
Naval Postgraduate 
School Appl Mathematics FP 

Fannjiang Albert  Male UC Davis Mathematics FP 



 

Fauci Lisa Female Tulane Mathematics FP 

Forest M. Gregory Male UNC Mathematics FP 

Fouque Jean-Pierre Male 

UC Santa Barbara, 
Statistics and 
Applied Probability Mathematics FP 

Fricks John Male Penn State U Mathematics NRG 

Gao Hongjun Male 
Illinois Institute  
Technology Mathematics FP 

Garnier Josselin Male Universite Paris 7 Mathematics FP 

Gong Yan Female 
U  North Carolina at 
Greensboro Mathematics NRG 

Grigoriu Mircea Male Cornell Mathematics FP 

Guha Mohar Female U Michigan Mathematics NRG 

Haider Mansoor Male NCSU Mathematics FP 

He Xiaoming Male Virginia Tech Mathematics NRG 

Hintermueller Michael Male U  Graz Mathematics NRG 

Hohenegger Christel Female NYU   Mathematics NRG 

Hou Thomas  Male Caltech Appl & Comp Math FP 

Huang Jingfang Male UNC Mathematics FP 

Ito Kazufumi Male NCSU Mathematics FP 

Ji Chuanshu Male UNC-Chapel Hill Statistics FP 

Jiang Qunlei Female NCSU Mathematics NRG 

Ju Wen-Hua Male 
Avaya Labs 
Research Statistics NRG 

Kang Min Female NCSU Mathematics FP 

Kath William Male Northwestern U Mathematics FP 



 

Khatri Shilpa Female 

Courant Institute  
Mathematical 
Sciences, NYU Mathematics NRG 

Kim Yongku Male SAMSI Statistics NRG 

Klapper Isaac Male Montana State Mathemtatics FP 

Kou Samuel Male Harvard U Statistics NRG 

Kunisch Karl Male U Graz Mathematics FP 

Kurkcu Harun Male U  Minnesota Mathematics NRG 

Layton Anita Female Duke U Mathematics NRG 

Le Duc Vinh Male 

Massachutsetts 
Institute  
Technology Engineering NRG 

Lee Chihoon Male 
U  North Carolina at 
Chapel Hill Statistics NRG 

Leung Shingyu Male U  California, Irvine Mathematics NRG 

LeVeque Randall Male U Washington Appl Mathematics FP 

Li Xiaofan Male 
Illinois Institute  
Technology Mathematics FP 

Li Shengtai Male UC Santa Barbara  Computer Science FP 

Li Zhilin Male 
North Carolina 
State U Mathematics FP 

Lin Xiao-Biao  Male NCSU Mathematics FP 

Lin Tao Male Virginia Tech Mathematics FP 

Liu Yingjie Male 
Georgia Institute  
Technology Mathematics FP 

Liu Jian-Guo Male U Maryland Mathematics FP 

Lockhart Deborah Female 
National Science 
Foundation Mathematics FP 

Maggioni Mauro Male Duke Mathematics NRG 



 

Manukian Vahagn Male NCSU Mathematics NRG 

Mattingly Jonathan Male Duke Mathematics FP 

May Lindsay Female NCSU Mathematics NRG 

McKinley Scott Male Duke U Mathematics NRG 

Meerschaert Mark Male Michigan State U Statistics FP 

Meng Xiangxiang Male U Cincinnati Mathematics NRG 

Mitran Sorin Male UNC Mathematics FP 

Molchanov Stanislav Male 
U  North Carolina at 
Charlotte Mathematics FP 

Nguyen XuanLong Male SAMSI / Duke Statistics NRG 

Nolen James Male Stanford U Mathematics NRG 

Ou Yvonne Female U Delaware Mathematics NRG 

Pal Jayanta Male SAMSI Statistics NRG 

Pang Tao Male UNLV Physics FP 

Papanicolaou George Male Stanford U Mathematics FP 

Qiao Zhonghua Male 
North Carolina 
State U Mathematics NRG 

Qiu Jingmei Female Michigan State U Mathematics NRG 

Ravindran Sivaguru Male U Alabama Mathematics FP 

Shen Jie Male Purdue U Mathematics FP 

Smith Ralph Male NCSU Appl Mathematics FP 

Solna Knut Male 
U  California at 
Irvine Mathematics FP 

Sopasakis Alexandros Male U  North Carolina Mathematics NRG 



 

Spiller Elaine Female SAMSI Mathematics NRG 

Stark Christopher Male NSF Mathematics FP 

Strain John Male U  California Mathematics FP 

Russell Thomas Male NSF Mathematics FP 

Thornton Katsuyo Female 

U  Michigan - 
Department  
Material Science & 
Eng. Engineering NRG 

Tryggvason Gretar Male 
Worcester 
Polytechnic Institute Engineering NRG 

Tsynkov Semyon Male NCSU Mathematics FP 

Uhlmann Gunther Male U Washington Mathematics FP 

Vanden-Eijnden Eric Male NYU Courant Mathematics FP 

Vanderlei Ben Male Tulane Mathematics NRG 

Villalobos Maria Cristina Female U Texas Mathematics NRG 

Walkington Noel Male Carnegie Mellon U Mathematics FP 

Wan Xiaohai Male 
North Carolina 
State U Mathematics NRG 

Wang Sheldon Male 
New Jersey Institute  
Technology Mathematics FP 

Woyczynski Wojbor Male Case Western Statistics FP 

Wu Qiu Male U  Texas at Austin Engineering FP 

Xiao Yimin Male SAMSI Mathematics FP 

Xiao Yang Male U Alabama Computer Science NRG 

Xie Hui Male 
North Carolina 
State U Mathematics NRG 

Xin Jack Male UC Irvine Statistics FP 



 

Xu Zhiliang Male U Notre Dame Mathematics NRG 

Xu Sheng Male 
Southern Methodist 
U Mathematics NRG 

Xu Ke Female 
U  North Carolina at 
Chapel Hill Mathematics NRG 

Yan Pengchong Male 
Univ.  California, 
Davis Mathematics NRG 

Yang Xingzhou Male NCSU Appl Mathematics NRG 

Ying Wenjun Male Duke Appl Mathematics NRG 

Ying Lexing Male U Texas Mathematics NRG 

Zhang Jianying Female 
Western 
Washington U Mathematics NRG 

Zhang Qin Male 
North Carolina 
State U Mathematics NRG 

Zhang Lucy Female 
Rensselaer 
Polytechnic Institute Engineering NRG 

Zhang Dali Male U Utah Mathematics NRG 

Zhao Hongkai Male 
U  California at 
Irvine Mathematics FP 

Zhong Weigang Male SAMSI/U Maryland Appl Mathematics NRG 

Zhou Hong Female 
Naval Postgraduate 
School Mathematics FP 

Zhu Luoding Male 
Indiana U-Purdue U 
Indianapolis Mathematics NRG 

Zygouras Nikos Male 
U Southern 
California Mathematics NRG 

 
 

Interface Workshop 
Participant Summary 

November 15-16, 2007 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 13 1 0 7 7 0 12 2 10 9 

Unsuppted 10 2 0 7 5 0 11 1 8 6 

SAMSI 0 0 0 0 0 0 0 0   



 

Interface Workshop 
Workshop Participants 
November 15-16, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Beale James Male Duke U Mathematics FP 

Chen Tianbing Male UC Berkeley Appl Mathematics NRG 

Chopp David Male Northwestern U Mathematics FP 

Deng Shaozhong Male UNC Mathematics NRG 

Dillon Robert  Male Washington State Mathematics FP 

Gao Hongjun Male 
Illinois Institute  
Technology Mathematics FP 

Gottlieb Sigal Female Brown U Appl Mathematics FP 

Guidotti Patrick Male U  California Mathematics FP 

He Guowei  Male Iowa State U Engineering FP 

Huang Zhongyi Male U Wisconsin Mathematics FP 

Jin Shi Male U Wisconsin Mathematics FP 

Kim Eunjung Female Texas A&M U Computer Science NRG 

Li Zhilin Male NCSU Mathematics FP 

Lin Ping Male 

U  Dundee (and 
National U  
Singapore) Mathematics FP 

Luo Ray Male UC Irvine Life FP 

Sammis Ian Male UC Berkeley Mathematics NRG 

Strain John Male UC Berkeley Mathematics FP 

Sussman Mark Male Florida State Mathematics FP 



 

Tsai Richard Male U Texas Mathematics NRG 

Wilkening Jon Male UC Berkeley Mathematics NRG 

Williams Sarah Female UNC Mathematics NRG 

Wu Hao Male 
U  Wisconsin-
Madison Mathematics NRG 

Wu Longqing Male 
U  Wisconsin-
Madison Mathematics NRG 

Xiang Yang Male Princeton U Mathematics NRG 

Yang Xu  Male 
U  Wisconsin-
Madison Mathematics NRG 

Zhang Qin Male NCSU Mathematics NRG 
 

Waves and Imaging Workshop 
Participant Summary 

January 31-February 1, 2008 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 15 4 0 12 7 1 14 4 16 10 

Unsuppted 16 1 0 7 10 3 12 2 7 4 

SAMSI 1 0 0 0 1 1 0 0   

 
 

Waves and Imaging Workshop 
Workshop Participants 

January 31-February 1, 2008 

Last Name First Name Gender Affiliation Major/Department Status 

Bao Gang Male Michigan State U Mathematics FP 

Beale James Male Duke U Mathematics FP 

Borcea Liliana Female Rice U Mathematics FP 

Campman Xander Male MIT Earth Sciences NRG 

Chen Yu Male NYU Courant Mathematics FP 



 

Cheney Margaret Female 
Rensselaer 
Polytechnic Institute Mathematics FP 

Dediu Sava Male NCSU Mathematics NRG 

Demanet Laurent Male Stanford Mathematics NRG 

Fouque Jean-Pierre Male UC Santa Barbara Mathematics FP 

Garnier Josselin Male U Paris Mathematics FP 

Guevara 
Vasquez Fernando Male U  Utah Mathematics NRG 

Hou Songming Male Louisiana Tech U Mathematics NRG 

Ito Kazufumi Male NCSU Mathematics FP 

Kim Yongku Male SAMSI Statistics NRG 

Leung Shingyu Male UC Irvine Mathematics NRG 

Li Bo Male UC San Diego Mathematics NRG 

Li Zhilin Male NCSU Mathematics FP 

Maggioni Mauro Male Duke U Mathematics NRG 

Malcolm Alison Female MIT Physics NRG 

Myrseth Inge Male Norwegian U Statistics NRG 

Ou Yvonne Female U Delaware Mathematics NRG 

Ryzhik Lenya Male U  Chicago Mathematics FP 

Schotland John  Male U Pennsylvania Physics NRG 

Shih Yintzer Male 
National Chung 
Hsing U Mathematics FP 

Smith Ralph Male NCSU Appl Mathematics FP 

Solna Knut Male UC Irvine Mathematics FP 



 

Symes William Male Rice U Mathematics FP 

Tenorio Luis Male 
Colorado School  
Mines Statistics FP 

Toivanen Jari Male Stanford U Mathematics FP 

Tsynkov Semyon Male NCSU Mathematics FP 

Ulvmoen Marit Female 

Norwegian U  
Science and 
Technology Statistics NRG 

Van der Hilst Robert Male M.I.T. Physics FP 

Wang Cheng Male U Tennessee Mathematics NRG 

Weaver Richard Male Univ Illinois Physics NRG 

Wu Qiu 
Male U Texas Engineering FP 

Xie Hui 
Male NCSU Mathematics  

NRG 

 
 

 Environmental Sensor Networks 
 

Sensor Networks Opening Workshop 
Participant Summary 
January 13-16, 2008 

Participants Male Female 
Unspec-

ified 
Faculty/       

Professional 

New 
Researcher/ 

Student Stat Math Other 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 13 10 0 13 10 8 4 11 15 13 

Unsuppted 43 9 0 16 36 26 5 22 19 8 

SAMSI 4 0 0 1 3 4 0 0   

 
Sensor Networks Opening Workshop 

Workshop Participants 
January 13-16, 2008 

Last Name First Name Gender Affiliation Major/Department Status 

Abernathy David Male U Washington Geography NRG 

Abreu Giuseppe Male U Oulu Engineering NRG 



 

Agarwal Ankit Male U  Kansas Engineering NRG 

Banerjee Pubali Female Iowa State Engineering NRG 

Baryshnikov Yuliy Male Bell Labs Mathematics FP 

Bell David Male Duke U Life NRG 

Bentrup Christina Female Northern Arizona U Life NRG 

Berger Jim Male SAMSI Statistics FP 

Breen Michael Male 
U.S. Environmental 
Protection Agency Engineering NRG 

Burch Nathanial Male Colorado State U Mathematics NRG 

Cameletti Michela Female U  Bergamo Statistics NRG 

Cardon Zoe Female 

Ecosystems Center, 
Marine Biological 
Lab Life FP 

Clark Jim Male Duke U Biology FP 

Cortes Jorge Male UC San Diego Engineering NRG 

Croft Jessica Female 

U  Utah, Electrical 
and Computer 
Engineering Dept Engineering NRG 

Dawson Todd  Male 
U  California - 
Berkeley Life FP 

de Silva Vin Male Pomona College Mathematics FP 

Deshpande Nikhil Male 
North Carolina 
State U Engineering NRG 

Ellis Carla Female Duke U Computer Science FP 

Estep Donald Male Colorado State U Mathematics FP 

Estrin Deborah Female UCLA - CENS Computer Science FP 

Evangelou Evangelos Male UNC Statistics NRG 



 

Ferreira Marco Male U  Missouri Statistics NRG 

Flikkema Paul Male Northern Arizona U Engineering FP 

Flood Ben Male Trinity College Statistics NRG 

Frolik Jeff Male U  Vermont Engineering FP 

Gelfand Alan Male Duke U Statistics FP 

Ghrist Robert Male U  Illinois Mathematics FP 

Godin Michael Male MBARI Engineering FP 

Gonzalez Joe Male 

CDC, National 
Center for Health 
Statistics Statistics FP 

Heaton Matthew Male Duke Statistics NRG 

Hoeting Jennifer Female Colorado State U Statistics FP 

Holan Scott Male U  Missouri Statistics NRG

Howard Sheryl Female Northern Arizona U Engineering NRG

Ignaccolo Rosalba  Female 
Universita' di 
Torino Statistics NRG 

Jadbabaie Ali Male U Penn Engineering NRG 

Jing Naihuan Male NCSU Mathematics FP 

Jones Christopher Male UNC Mathematics FP 

Kaiser Bill Male 
Network & Systems 
Lab Engineering FP 

Katenka Natalia Female U  Michigan Statistics NRG 

Kaur Jasleen Female UNC Computer Science NRG 

Kim Yongku Male SAMSI Statistics NRG 

Krim Hamid Male NCSU Engineering FP 



 

Lahiri Soumendra Male Texas A & M U Statistics FP 

Leslie David Male U  Bristol Statistics NRG 

Liao Kuo-Jen Male GA Tech Engineering NRG 

Linder Ernst Male U  New Hampshire Statistics FP 

Lum Kristian Female Duke U Statistics NRG 

McGee John 
 
Male 

Renaissance 
Computing Institute Statistics FP 

Mei Yajun Male 
Georgia Institute  
Technology Statistics NRG 

Michailidis George Male U  Michigan Statistics FP 

Nair Sheela Female UCLA Statistics NRG 

Nair Vijay Male U Michigan Statistics FP 

Nguyen XuanLong Male SAMSI/Duke U Statistics NRG 

Ogle Kiona Female U  Wyoming Life NRG 

Olding Benjamin Male Harvard Statistics NRG 

Patwari Neal Male U  Utah Engineering NRG 

Porter Michael Male NCSU Statistics NRG 

Puggioni Gavino Male Duke U Statistics NRG 

Reis Ilka Female 

Universidade 
Federal de Minas 
Gerais Statistics NRG 

Roy Choudhury Romit Male Duke U Computer Science NRG 

Scott Erik Male 
Renaissance 
Computing Institute Computer Science FP 

Shoemaker Christine Female Cornell U Engineering FP 

Singhal Harsh Male U  Michigan Statistics NRG 



 

Waller Lance Male Emory U Statistics FP 

Wang Yan Male 
Southern Methodist 
U Computer Science NRG 

Weems Kimberly Female NCSU Statistics NRG 

Welsh Matthew Male Harvard U Computer Science NRG 

Wolfe Patrick Male Harvard U Statistics NRG 

Yang Jun Male Duke U Computer Science NRG 

Yao Haipeng Male York U Mathematics NRG 

Yu Bin Male UC Berkeley Statistics FP 

Zimmer G. Beate Female 
Texas A&M U-
Corpus Christi Mathematics FP 

Zhang Yi Male Duke U Computer Science NRG 

Zhong Weigang Male SAMSI/U Maryland Statistics NRG 

Zhu Zhengyuan Male UNC Statistics NRG 
 

 Education and Outreach Program 
 

SAMSI/CRSC Industrial Mathematical & Statistical Workshop for Graduates 
Participant Summary 

July 23-31, 2007 

Participants Male Female 
Unspec-

ified Faculty Student 
Stat/Math 

Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 18 19 0 0 37 25 12 27 18 

Unsuppted 15 4 0 19 0 10 9 7 2 

SAMSI 0 0 0 0 0 0 0   

 
 
 
 
 
 
 
 



 

SAMSI/CRSC Industrial Mathematical & Statistical Workshop for 
Graduates 

Workshop Participants 
July 23-31, 2007 

Last 
Name First Name Gender Affiliation Major/Department Status 

Atkins Charles Male 
Cherokee 
Investment Other A 

Buzby Megan Female Colorado State Other S 

Cady Field Male 
U of 
Washington Appl Mathematics S 

Chen Zhen Male Auburn U Statistics S 

Chen Tianbing Male UC Berkeley Other S 

Chen Kuan-yu Male 
Nat’l Chiao 
Tung U Other S 

Chuah Keng Male Nippon Steel Other A 

Cox Geoffrey Male UC Irvine Other S 

Dang Kristen Female UNC BME S 

Dixit Asha Female Auburn U Statistics S 

Eaton Julia Female U Washington Appl Mathematics S 

Fields Erica Female U Georgia Mathematics S 

Fonstad Rachel Female U of Iowa Math & Stat S 

Gharaibeh Belal Male Nippon Steel Other A 

Graf Tobias Male Emory U Mathematics S 

Ho Christina Female Texas Tech U Math & Stat S 

Houmard Alaina Female 
UNC 
Wilmington 

 
Other S 

Ipsen Ilse Female  NCSU Mathematics A 

Ismail Maged Male 
Claremont 
Grad U Mathematics S 



 

Ito Kazi Male NCSU Mathematics A 

Ito Tadayuki Male Nippon Steel Other A 

Iwen Mark Male U Michigan Mathematics S 

Ji Shuang Female U Texas Other S 

Joshi Yogesh Male 
NJ Inst 
Technology Mathematics S 

Kang Min Male NCSU 
Mathematics/Statistic
s A 

Kong Hoi Tin Male U Georgia Mathematics S 

Krahmer Felix Male Courant Inst. Mathematics S 

Li Bo Male U Toldedo Mathematics S 

Li Yijiang Male U Illinois Statistics S 

Li Zhilin Male NCSU Mathematics A 

Liao Kang-Ling Female 
Nat’l Chiao 
Tung U Other S 

Lin Xiaobiao Male NCSU Mathematics A 

Lukens Sarah Female Tulane U Mathematics S 

Mallawaar
achchi Don Kumudu Male Texas Tech U Mathematics S 

Messner Michael Male EPA Other A 

Mu Xiaoyu Female U Tennessee Mathematics S 

Nakagawa Junichi Male Nippon Steel Other A 

Olson Sarah Female NCSU Appl Mathematics S 

Olufsen Mette Female NCSU Mathematics A 

O’Malley Meghan Female 
Bureau of 
Labor  Statistics A 

Peach John Male 
MIT Lincoln 
Labs Other A 



 

Reale-
Levis Jim Male NCSU Engineering S 

Rua 
Sandra Milena 
Hurtado Female U Connecticut Other S 

Sanyal Suman Male U Missouri Statistics S 

Scroggs Jeff Male NCSU Mathematics A 

Sendova Tsvetanka Female Texas A&M Mathematics S 

Simakhina Svetlana Female Florida State U Other S 

Sivaramak
rishnan Kartik Male NCSU Mathematics A 

Smith Marjolein Female 
Constella 
Group Other A 

Smith Ralph Male NCSU Appl Mathematics A 

Takeuchi Tomoya Male Nippon Steel Other A 

Vance Stephanie Female 
U of 
Washington Mathematics S 

Wang Xinli Male 
NJ Inst. 
Technology Other S 

Xu Ke Female UNC Appl Mathematics S 

Xu Chang Male Virginia Tech Statistics S 

Zhang Claire (Yun) Female U Washington Appl Mathematics S 
 

CDI Workshop 
Participant Summary 
November 1, 2007 

Participants Male Female 
Unspec-

ified Faculty Student 
Stat/Math 

Majors 
Other/Unspe

cified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 21 4 0 15 10 23 2 12 9 

Unsuppted 39 8 0 42 5 36 11 16 9 

SAMSI 1 0 0 1 0 1 0   

 
 

 



 

 
CDI Workshop 

Workshop Participants 
November 1, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Akushevich Lucy Female Duke University Statistics FP 

Akushevich Igor Male 

Duke University, 
Pop Health and 

Aging Mathematics FP 

Arab Ali Male 
Georgetown 
University Statistics FP 

Arbeev Konstantin Male Duke University Statistics FP 

Banks David Male Duke University Statistics FP 

Bayarri M.J. Female 
University of 

Valencia Statistics FP 

Berger James Male SAMSI Statistics FP 

Binev Peter Male 
University of 

South Carolina Mathematics FP 

Blanco-
Silva Francisco Male 

University of 
South Carolina Mathematics NRG 

Borggaard Jeff Male Virginia Tech Mathematics FP 

Chakraborty Sounak Male 

university of 
missouri-
columbia Statistics FP 

Choate Eric Male U South Carolina Mathematics NRG 

Cooper Joshua Male 
University of 

South Carolina Mathematics FP 

Demanet Laurent Male Stanford Mathematics NRG 

Dey Dipak Male U of Connecticut Statistics FP 

Evangelou Evangelos Male UNC Statistics NRG 

Fann George Male 
Oak Ridge Nat'l 

Lab Mathematics FP 

Forest M. Gregory Male 

University of 
North Carolina at 

Chapel Hill Mathemtics FP 



 

Gray William Male 
U. North Carolina 

at Chapel Hill Engineering FP 

House Leanna Female Durham U Statistics NRG 

Huang Jingfang Male 

University of 
North Carolina at 

Chapel Hill Mathematics FP 

Hughes-
Oliver Jacqueline Female NCSU Statistics FP 

Huo Xiaoming Male 
Georgia Institute 
of Technology Statistics FP 

Jarrah Abdul Salam Male Virginia Tech Mathematics FP 

Karaivanov Borislav Male 
University of 

South Carolina Mathematics FP 

Karchin Rachel Female 
Johns Hopkins 

University Other FP 

Karr Alan Male NISS Statistics FP 

Kepler Thomas Male Duke U Bioinformatics FP 

Klapper Isaac Male 
Montana State 

University Mathematics FP 

Krim Hamid Male NCSU 

Electrical and 
Computer 

Engineering FP 

Kossi Edoh Male 
NC A&T State 

University Mathematics FP 

Kulminski Alexander Male Duke University Physics FP 

Landwehr James Male Avaya Labs Statistics FP 

Laubenbac
her Reinhard Male 

Virginia 
Polytechnic 
Institute and 

State University Mathematics FP 

Leman Scotland Male Virginia Tech Statistics FP 

Loredo Thomas Male Cornell University Physics FP 

Lynch James Male 
University of 

South Carolina Statistics FP 

Madigan David Male 
Columbia 
University Statistics FP 



 

Mahinthaku
mar Kumar Male 

NC State 
University Engineering FP 

Markatou Marianthi Female 
Columbia 
University Statistics FP 

Marron Steve Male UNC 

Statistics and 
Operations 
Reseach FP 

Mitran Sorin Male UNC Mathematics FP 

Murali T. Male Virginia Tech. Computer Science FP 

Nogueira Monica Female 

University of 
North carolina at 

Chapel Hill Computer Science Other 

Nowrouzi 
Kashan Fariba Female 

Kentucky State 
University/U of L Statistics FP 

Pantula Sastry Male 
North Carolina 
State University Statistics FP 

Porter Michael Male 
North Carolina 
State University Statistics NRG 

Qin Xiao Female 
University of 

North Carolina Statistics NRG 

Ramaprabh
u Praveen Male 

University of 
North Carolina, 

Charlotte Physics FP 

Ravindran Sivaguru Male 

University of 
Alabama in 
Huntsville Mathematics FP 

Reid Lynn Female 
University of 

Chicago Physics FP 

Rios Jesus Male 
Concordia 
University Statistics NRG 

Rios Insua David Male 
Univ Rey Juan 

Carlos Statistics FP 

Roop John Male 

North Carolina A 
& T State 
University Mathematics FP 

Russell Thomas Male 
National Science 

Foundation Mathematics FP 

Sain Stephan Male NCAR Statistics FP 

Schafer Chad Male 
Carnegie Mellon 

University Statistics FP 

Schmidler Scott Male Duke University Statistics FP 



 

Serban Nicoleta Female 
Georgia Institute 
of Technology Statistics FP 

Shen Jie Male Purdue U Mathematics FP 

Smith Richard Male 
University of 

North Carolina 

Statistics and 
Operations 
Research FP 

Szekely Gabor Male NSF Statistics Other 

Tao Shi Male 
Ohio State 
University Statistics FP 

Thomas Alan Male 
Georgia Institute 
of Technology Mathematics FP 

Trivedi Kishor Male Duke University Computer Science FP 

Tyler Brett Male 

Virginia 
Polytechnic 
Institute and 

State University Life FP 

Vera Francisco Male 
Clemson 
University Statistics FP 

Wang Yazhen Male NSF Statistics FP 

Wong Kwai Male 

Joint Institute for 
Computational 

Sciences, 
UTK.ORNL Physics Other 

Yang Grace Female NSF Statistics FP 

Younes Laurent Male 
Johns Hopkins 

University Statistics FP 

Young Stan Male NISS Statistics FP 
 
 

Infinite Possibilities Workshop 
Participant Summary 
November 2-3, 2007 

Participants Male Female Unspec-ified Faculty Student 
Stat/Math 

Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 4 113 0 27 90 85 32 30 14 

Unsuppted 11 92 0 50 53 83 20 26 6 

SAMSI 0 0 0 0 0 0 0   

 
 
 



 

Infinite Possibilities Workshop 

Workshop Participants 
November 2-3, 2007 

Last Name First Name Gender Affiliation Major/Department Status

Akinpelu Jacqueline Female 

Johns Hopkins Univ. 
Applied Physics 
Laboratory Computer Science FP 

Alexander Clemontina Female Hampton University Statistics NRG 

Aliaga Martha Female 
American Statistical 
Association Statistics FP 

Alicea Shantel Female High School Other NRG 

Allen Shanel Female Other Mathematics NRG 

Alston April Female 
North Carolina State 
University Applied Mathematics NRG 

Alvarado Alejandra Female 
Arizona State 
University Mathematics NRG 

Arellano Consuelo Female 
North Carolina State 
University Statistics FP 

Arrington Timmeshia Female Hillside High  Mathematics NRG 

Arroway Pam Female NC State University Statistics FP 

Baker Quinisha Female Other Computer Science NRG 

Baldwin Lorren Female 
Johnson C. Smith 
University Other NRG 

Baltrop Jamika  Female Other Computer Science NRG 

Banks Lauren  Female Hillside High  Mathematics NRG 

Barnette Kim Female 
Delta Decisions of 
DC, LLC 

Engineering/Operations 
Research FP 

Barnett-Walker Kortnee Female RTI International Statistics NRG 

Bennett Monica Female Baylor University Statistics NRG 

Bozeman Sylvia T.  Female Spelman College Mathematics FP 



 

Brotherson Temitope Female NJ Science & Tech Mathematical Biology NRG 

Brown Taylor  Female Hillside High  Mathematics NRG 

Brown Keisha Female University of Georgia Mathematics Education NRG 

Bushrod Breona  Female Maryland MESA Mathematics NRG 

Camacho Erika Female 
Arizona State 
University Applied Mathematics NRG 

Camacho Sandy Female 
Hostos Lincoln 
Academy of Science Mathematics Education NRG 

Cameron Naiomi Female Lewis & Clark College Mathematics NRG 

Campbell Jamie Female Langston University Mathematics NRG 

Campbell 
Hetrick Beth Female 

Penn State 
Harrisburg Mathematics NRG 

Carey Wanda-Narie Female CERSAR Computer Science NRG 

Carriquiry Alicia Female Iowa State University Statistics FP 

Carter Jamye Female Other Mathematics FP 

Carter Amira  Female Other Mathematics NRG 

Carter James Male 
Durham Public 
Schools Other FP 

Carter Aundrea Female 
Durham Public 
Schools Mathematics NRG 

Chambers Shirlette Female 
Winston-Salem State 
University Mathematics NRG 

Chandler Farrah Female 
Elizabeth City State 
University Mathematics FP 

Cohen Jo-Ann Female 
North Carolina State 
University Mathematics FP 

Coleman Deidra Female 
North Carolina State 
University Statistics NRG 

Conrad Bryan Male 
Phat Math, Inc./Art 
Institute 

Engineering/Operations 
Research NRG 

Contreras Cynthia Female 
Hostos Lincoln 
Academy of Science Mathematics Education NRG 



 

Conway Baqiyyah Female 
The University of 
Pittsburgh Other NRG 

Cooley Monica Female Spelman College Applied Mathematics FP 

Cotwright Carla Female 
Wake Forest 
University Mathematics FP 

Cousins-
Cooper Kathy Female 

North Carolina A&T 
State University Mathematics Education FP 

Dalsing Risa Female Hillside High School Mathematics NRG 

Daniel Camille Female JHUAPL Applied Mathematics NRG 

Daniel-Mcknight Kerris  Male Other Statistics NRG 

Davis Jimena Female 
North Carolina State 
University Applied Mathematics NRG 

Dodson Devenere Female High School Statistics NRG 

Donald Cherita  Female Bennett College Mathematics NRG 

Eddins-Spencer Melanie  Female Prairie State College Applied Mathematics FP 

Edwards Teresa Female 
Georgia Gwinnett 
College Mathematics FP 

Edwards Lloyd Male 

University of North 
Carolina at Chapel 
Hill Biostatistics FP 

El Moghraby Amal Female 
Bennett College for 
Women Mathematics FP 

Epps Clarissa Female Virginia Tech Mathematics NRG 

Estwick-Pierre Amelia Female Other Mathematics NRG 

Fair Martene Female 
North Carolina State 
University Applied Mathematics NRG 

Fauntleroy Amassa Male NC State University Mathematics FP 

Fields TreAsia Female 
Elizabeth City State 
University Mathematics Education NRG 

Floyd Rotunda Female 

Maryland 
Mathematics, 
Engineering Science 
Achievement Mathematics FP 



 

Frink Kaiem  Male 
Elizabeth City State 
University  Applied Mathematics NRG 

Fuller Evelyn  Female Durham  Mathematics Education FP 

Gallegos Angela Female Occidental College Mathematical Biology FP 

Garcia Rebecca Female 
Sam Houston State 
University Mathematics FP 

Gayles Morgan  Female Maryland MESA Mathematics NRG 

Gomez Concha Female 
University of 
Wisconsin Mathematics FP 

Gore Kristen Female Other Other NRG 

Gracien Katina Female Other Statistics NRG 

Grant Angela Female 
Northwestern 
University Mathematics NRG 

Guevara Cristi Darley Female 
Arizona  State 
University Mathematics NRG 

Gumpertz Marcia  Female 
North Carolina State 
University Statistics FP 

Hale Patricia Female 

California State 
Polytechnic 
University, Pomona Mathematics FP 

Harmon Shardae'  Female Bennett College  Mathematics Education NRG 

Harrington Afi Female Other 
Engineering/Operations 
Research FP 

Harris Leona Female 
The College of New 
Jersey Applied Mathematics FP 

Harris Monique Female Other Mathematics NRG 

Hartage DaVore Female Other Mathematical Biology NRG 

Harvey Ebony Female Duke University Mathematics NRG 

Hatfield Tiara Female cycl Biological Sciences NRG 

Hellams Luvenia Female Spelman College Mathematics NRG 

Henneman Tasha Female Bananas Other FP 



 

Henry Kelly-Ann Female 
Toyota Motor Sales, 
USA, Inc. Mathematics FP 

Hernandez Andrea  Female 
Department of 
Education , NYC Mathematics Education NRG 

Herrington Gayle Female 
Columbus State 
University Mathematics Education NRG 

Heyward Alston Shenek Female 
North Carolina State 
University Statistics NRG 

Hill Tabitha  Female Other Statistics NRG 

Hill Wandra Female PAMS Statistics FP 

Hill Crystal  Female UNC-Chapel Hill Mathematics Education NRG 

Hill Anthony Male Langton University Mathematics Education FP 

Holmes DaJuanicia  Female Other Statistics FP 

Hughes Merviana Female cycl Biological Sciences NRG 

Hunt Fern Female 

National Institute of 
Standards and 
Technology Mathematics FP 

Iriondo-Perez Jeniffer Female RTI Statistics FP 

Isaac Segun Male Benedict College Physics NRG 

Jack Christina Female Other Other NRG 

Jackson Velshonya Female Spelman College Other NRG 

Jackson Cindy Female 

California State 
Polytechnic 
University, Pomona Mathematics NRG 

Jackson Deiana Female Other Applied Mathematics NRG 

Jenkins Martika  Female Hillside High School Mathematics NRG 

Jenkins Charnika  Female Hillside High School Mathematics NRG 

Johnson Robyn Female 
Bennett College for 
Women Mathematics NRG 



 

Jones Dana Female 
Bennett College for 
Women Mathematics Education NRG 

Jones Morgin Female Hampton University Applied Mathematics NRG 

Joseph Maria Female Iowa State University Statistics NRG 

Kerwin Olivia Female Hampton University Applied Mathematics NRG 

Khadjavi Lily Female 
Loyola Marymount 
University Mathematics FP 

King Arnice  Female Bennett College  Mathematics Education NRG 

Knight Krystal Female Other Mathematics NRG 

La Rue Mikia  Female 
Alliance for mInority 
participation Computer Science NRG 

Larkins Lakeita Female Other Applied Mathematics NRG 

Law Wai Female Duke University Applied Mathematics NRG 

Lee Tezzra Female 
Johnson C. Smith 
University Other NRG 

Logan Larasha Female cycl Mathematics NRG 

Lopez Raquel Female 
Arizona State 
University Mathematical Biology NRG 

Lott Dawn A Female 
Delaware State 
University Mathematical Biology FP 

Lynch Brittney Female Other Mathematics NRG 

Mack Gwendolyn Female 

Mathematical 
Association of 
America Mathematics Education NRG 

Mack Iris Female 

Phat Math, 
Incorporated/Florida 
International 
University Applied Mathematics FP 

Mareno Anita Female 
Penn State 
Harrisburg Mathematics FP 

Martinez Cleopatria Female 
Phoenix College 
(Maricopa Colleges) Mathematics FP 

Mathias Jamila Female NC State University Statistics NRG 



 

Matthews Lynnell Female Gettysburg College Mathematics FP 

McBride Jacquelyn  Female 
Elizabeth City State 
University Mathematics Education NRG 

McCalla Anne-Lyne Female RTI International Other FP 

McCoy Kortneigh  Female Maryland MESA Mathematics NRG 

McDonald Nattarah  Female Hillside High School Mathematics NRG 

McDougald Hope Female Hillside High School Mathematics NRG 

McKayle Camille Female 
National Science 
Foundation Mathematics FP 

McKelvin Ciara Female 
Johnson C. Smith 
University Mathematics NRG 

McKnight Perris  Female Other Statistics NRG 

McKoy Euba Female 
Durham Public 
Schools Mathematics FP 

McLeod Jillian Female 
Mount Holyoke 
College Mathematics FP 

McNair Dawn Female Johnson C. Smith Mathematics FP 

Meade Shelly-Ann Female 

Institute for Health 
Social and 
Community Research 
at Shaw U Statistics NRG 

Milton Tajaah Female cycl Biological Sciences NRG 

Minkoff Susan Female 

University of 
Maryland, Baltimore 
County Applied Mathematics FP 

Molina Ana  Female Hillside High  Mathematics NRG 

Moore Tanya Female City of Berkeley Biostatistics FP 

Moore Renee' Female 
University of 
Pennsylvania Biostatistics FP 

Morgan Shatina Female 
Winston-Salem State 
University Mathematics NRG 

Morton Sally Female RTI International Statistics FP 



 

Munoz Breda Female RTI International Statistics FP 

Nelson Valerie Female Other Mathematics NRG 

Njoh Linda Female Other Statistics NRG 

Norwood Adrienne Female 
U  Maryland, College 
Park Mathematics NRG 

Ogbonna Thandiwe Female Virginia Tech Mathematics NRG 

O'Hara Kathleen  Female 

Mathematical 
Sciences Research 
Institute Mathematics FP 

Oldham Janis  Female 
North Carolina A&T 
State U Mathematics FP 

Ortega Omayra Female U  Iowa Mathematics NRG 

Outing Donald Male 
United States Military 
Academy Mathematics NRG 

Oxendine Christina Female Other Statistics NRG 

Parker Erica Female Other 
Engineering/Operations 
Research NRG 

Parker Asia  Female Maryland MESA Mathematics NRG 

Parker Symone Female Other Statistics NRG 

Patel Rehana Female Harvard University Mathematics FP 

Patt Colette Female 
University of 
California, Berkeley Other FP 

Patterson Wanda Female Winston Salem State  Mathematics FP 

Payton Fay Cobb Female Other Info Science FP 

Penn Jocelyne Female Medtronic Inc Life NRG 

Phillips Caitlyn Female St. Edward's U Statistics NRG 

Pomann Gina Female Other Statistics NRG 

Porter Gloria Female Other Mathematics NRG 



 

Porter Freda  Female Porter Scientific Mathematics FP 

Reid MyAsia Female Other Computer Science NRG 

Ridley Elecia Female 
Durham Technical 
Community College Mathematics FP 

Riley Deanna Female 
UNC-Charlotte-
PRODUCE Mathematics NRG 

Rios-Soto Karen Female Cornell Univesity Mathematics NRG 

Rivers Jasmin Female 
Elizabeth city state 
university Computer Science NRG 

Robbins Danielle Female Other Mathematical Biology NRG 

Rogers Charles Male 
ADS Environmental 
Services Statistics NRG 

Sabol Jana Female 
American Statistical 
Association Other FP 

Sellers Clarissa Female North Carolina State  Statistics NRG 

Sellers Kimberly Female Georgetown Mathematics FP 

Sellers Kristin Female Langston U Mathematics NRG 

Shah Nagambal Female Spelman College Statistics FP 

Sherif Bintu Female Shaw University Biostatistics FP 

Silvia Jessica Female Hillside High School High School NRG 

Simms Quashanique Female Hillside High School High School NRG 

Smith Carmen Female Spelman College Statistics NRG 

Smith Althea Female NCSU Biomathematics NRG 

Smith Wilbur Male NC A&T Mathematics FP 

Smith Laura Female 
North Carolina 
Central U Mathematics FP 

Smith Che Female UNC Chapel Hill Statistics NRG 



 

Smith Ralph Male NCSU Mathematics FP 

Smith Rosalie Female Other Mathematics FP 

Snedecor Sonya Female 
Pharmerit North 
America Mathematics NRG 

Spellman Yvonne Female Other Math Ed NRG 

Stark Shayla Female Other Engineering NRG 

Suzuki Cristina Female QCC-CUNY Mathematics NRG 

Swallow William Male NCSU Statistics FP 

Tang Xuyang Female Other Mathematics NRG 

Tatum Sharquetta Female Alabama A&M Mathematics NRG 

Taylor Monique Female 
North Carolina State 
U Mathematics NRG 

Taylor Shree Female 
Delta Decisions  DC, 
LLC Mathematics NRG 

Terry Jessica Female Bennett College Mathematics NRG 

Thomas Illiana  Female 
Center for Excellence 
in Remote Sensing Appl Mathematics NRG 

Thompson Tierra  Female Hillside High High School NRG 

Tisdale Synyan  Female Maryland MESA Mathematics FP 

Toodle Johnetta Female 

Turner Theological 
Seminary 
Interdenominational 
Theological Center Life NRG 

Vialva Jessica Female Other Math Ed NRG 

Vick Chelsea Female CERSER Computer Science NRG 

Villarosa Greta Female 
College  William and 
Mary Mathematics NRG 

Wade Unquiea Female 
Elizabeth City State 
U-CERSER Computer Science NRG 



 

Wagner Michelle Female Nat’l Security Agency Mathematics FP 

Wallace Tyleia Female Johnson C. Smith U Mathematics NRG 

Walton Tanisha Female 
Berkeley Technology 
Academy Other FP 

Washington Talitha Female U of Evansville Appl Mathematics FP 

Wasserstein Ron Male 
American Statistical 
Association Statistics FP 

Watkins Andrea Female Duke U Mathematics NRG 

Watson Sydeaka Female Baylor U Statistics NRG 

Weems Kimberly Female 
North Carolina State 
U Statistics NRG 

Williams Rachael Female Bennett College Mathematics NRG 

Williams Katrina Female Spelman College Mathematics NRG 

Williams Asia  Female Hillside High High School NRG 

Wilson Ulrica Female Morehouse College Mathematics NRG 

Witherspoon 
Carter Jamye Female Hillside High Math Ed FP 

Wollard Sonia  Female Hillside High Math Ed FP 

Woodson Leon Male Morgan State U Mathematics FP 

Wright Velvet Female UMBC Mathematics NRG 

Wynn Amelia Female Other Math Ed NRG 

Zellars Deanna Female Other Statistics NRG 
  
 
 
 
 
 
 



 

Undergraduate Two-Day Workshop 
Participant Summary 
November 9-10, 2007 

Participants Male Female 
Unspec-

ified Faculty Student 
Stat/Math 

Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 13 5 0 0 18 12 6 14 11 

Unsuppted 15 8 0 16 7 20 3 8 3 

SAMSI 3 2 0 5 0 5 0   

 
Undergraduate Two-Day Workshop 

Workshop Participants 
November 9-10, 2007 

Last Name First Name Gender Affiliation Major/Department Status 

Albright Ben Male U  Arizona Mathematics S 

Banks David Male Duke U Statistics A 

Biotidara Jerome Male Benedict College Engineering S 

Burgess James Male Princeton U Mathematics S 

Cassidy Ian Male Duke Engineering S 

Cheng Guang Male SAMSI Statistics A 

Chiou SyHan Male U  Connecticut Statistics S 

Danielson Nathan Male Princeton U Mathematics S 

Das Sourish Male U Connecticut Statistics A 

Dey Dipak Male U Connecticut Statistics A 

Enstrom Betsy Female Duke U Statistics A 

Evangelou Evangelos Male UNC Statistics A 

Ezerioha Nnadozie Male Benedict College Physics S 



 

Gaioni Elijah Male U Connecticut Statistics A 

Gonzales Christie Female 
U  North Carolina at 
Asheville Statistics S 

Heaton Matthew Male Duke U Statistics A 

Hunter Laurie Female Meredith College Physics S 

Ijamakinwa Olufisayo Male 

National Society  
Black Engineers 
(Benedict College) Engineering S 

Isaac Segun Male Benedict College Physics S 

Lakhani Karim Male Reed College Other S 

Liu Jimo Male Rutgers U Engineering S 

Madar Vered Female SAMSI Statistics A 

Maeser Anna Female 
U  North Carolina 
Wilmington Mathematics S 

Mangum Chad Male Taylor U Mathematics S 

Moran Safiya Female Columbia College Mathematics S 

Moran Patrick Male College Charleston Mathematics S 

Oluwafemi Temitope Male Benedict College Engineering S 

Pal Jayanta Male SAMSI/Duke Statistics A 

Parent Emily Female Marymount U Mathematics S 

Pham Hanh Female MIT Mathematics S 

Porter Michael Male NCSU Statistics A 

Reeson Craig Male Duke U Statistics S 

Rios  Jesus Male SAMSI/Concordia U Statistics A 

Sang Hyaun Female NCSU Statistics A 



 

Schmidt Courtney Female Georgetown U Statistics S 

Smith Ralph Male NCSU Appl Mathematics A 

Smith Richard Male UNC 
Statistics and 
Operations Research A 

Spiller Elaine Female SAMSI Mathematics A 

Weil Lauren Female 
State U College at 
Oneonta Statistics S 

Wu Evan Male UC Berkeley Statistics S 

Young Elizabeth Female Northwestern U Statistics S 
 
 

Undergraduate Two-Day Workshop 
Participant Summary 

February 29 – March 1, 2008 

Participants Male Female 
Unspec-

ified Faculty Student 
Stat/Math 

Majors Other/Unspecified 

Number of 
Institutions 

Represented 

Number of 
States 

Represented 

Supported 8 8 0 0 16 12 4 12 11 

Unsuppted 18 4 0 13 9 18 4 12 3 

SAMSI 4 0 0 4 0 4 0   

 
Undergraduate Two-Day Workshop 

Workshop Participants 
February 29 – March 1, 2008 

Last Name First Name Gender Affiliation Major/Department Status 

Almassalha Luay Male U Michigan Mathematics S 

Bell David Male Duke U Life A 

Bergens Rebekah Female Taylor U Other S 

Burkhardt John Male UNC-Wilmington Physics S 

DeMasi Orianna Female McGill U Mathematics S 

Diemunsch Jennifer Female U  Dayton Mathematics S 



 

Flikkema Paul Male Northern Arizona U Engineering A 

Fry Brendan Male U  Arizona Mathematics S 

Grayson Lindsay Female U  Tennessee Mathematics S 

Guo Ran Male 
U  California, 
Berkeley Statistics S 

Heller Martin  Male 
North Carolina State 
University Statistics A 

Huoh Yu-Jay Male 
U  California, 
Berkeley Statistics S 

Ito Kazufumi Male NCSU Mathematics A 

James Addison Male Oregon State U Mathematics S 

Jaspers Jamie Female Northern Kentucky Mathematics S 

Katuna Neil Male Princeton U Mathematics S 

Kim Yongku Male SAMSI Statistics A 

Li Zhilin Male NCSU Mathematics A 

Liang Jinyu Female 
U  California, 
Berkeley Mathematics S 

Maeser Anna Female UNC Wilmington Mathematics S 

McCall Christopher Male UNC Asheville Mathematics S 

Melton Wayne Male U South Florida Engineering S 

Nguyen XuanLong Male SAMSI / Duke Statistics A 

Novak Lindsey Female 
Texas A&M 
University 

Department of 
Applied Mathematical 
Sciences S 

Porter Michael Male 
North Carolina State 
University and SAMSI  Statistics A 

Qiao Zhonghua Male NCSU Mathematics A 

Qin Zhiwei Male 
University of British 
Columbia 

Statistics / Computer 
Science S 



 

Schaeffer Amanda Female U  Arizona Mathematics S 

Siegel Clara Female Reed College 
Department of 
Mathematics S 

Silva 
S.H.G. 
Sanjeeka  Female Meredith College 

Mathematics and 
Computer Science S 

Skwerer Sean Male 
University of North 
Carolina, Chapel Hill 

Mathematical 
Decision Sciences S 

Smith Ralph Male NCSU Appl Mathematics A 

Teose Maarika Female Oregon State U Mathematics S 

Vaswani Pavan Male U  Washington Computer Science S 

Yamamoto Kenji Male 
Northern Arizona 
University 

Electrical Engineering 
w/Computer  S 

Zhang Qin Male NCSU Oper Research  A 

Zhao Hongkai Male UC Irvine Mathematics A 

Zhong Weigang Male SAMSI/U Maryland Appl Mathematics A 
 

 



 

Appendix D.  Workshop Programs and Abstracts 
 
I.  SAMSI/NCAR Workshop II Application of Random Matrices Theory and Methods 
 
Schedule 
Monday May 7 

Statistical issues in interpreting geophysical data and numerical output 

8:00 - 8:30   Registration and Coffee 
8:30 - 9:00   Welcome and introductory remarks 

Doug Nychka, NCAR/IMAGe 
9:00 - 10:00 

  
Spatial patterns of probabilistic temperature change projections 
Presentation 
Reinhard Furrer, Colorado School of Mines 

10:00 - 10:15   Break 
10:15 - 11:15 

  
The use of covariance matrices in dimension reduction for space-time data 
Presentation 
Ian Jolliffe, University of Exeter 

11:15 - 12:15 
  

Statistics for detecting climate change 
Presentation 
Serge Guillas, Georgia Institute of Technology 

  12:15 - 1:30   Lunch 
  1:30 - 2:30 

  

Spatial analysis to quantify numerical model bias and dependence: How many 
climate models are there?  
Presentation 
Mikyoung Jun, Texas A&M University 

2:30 - 3:30 
  

High-dimensional eigen-analysis and spiked models  
Presentation 
Debashis Paul, University of California, Davis 

3:30 - 3:45   Break 
3:45 - 4:45   Nonstationary covariance models  

Montserrat Fuentes, North Carolina State University 
5:30 - 7:00   Mixer at the Millennium Harvest House 

 
Tuesday, May 8 

Morning Session: Data assimilation and dynamical systems 

8:30-9:00   Coffee 
9:00 - 9:45   Models for very large covariance matrices in atmospheric and oceanic sciences  



 

Presentation 
Chris Snyder, NCAR/MMM/IMAGe 

   9:45 - 10:30 

  

Methods for dealing with spurious covariances arising from small samples in 
ensemble data assimilation  
Presentation  
Jeff Whitaker, ERSL, Physical Sciences Division - NOAA 

10:30 - 10:45   Break 

10:45 - 11:30   
A space-time Kalman filter for combining satellite radiance data with a sediment 
transport model 
Jonathan Stroud, University of Pennsylvania 

11:30 - 1:30   Lunch 

Afternoon Session: Statistical results for dealing with large covariance structures 

     1:30 - 2:20 

  

Methods of estimating covariance matrices, their inverses and eigen structures 
which take advantage of sparsity  
Presentation 
Peter Bickel, University of California, Berkeley 

     2:20 - 3:10 
  

Random matrix techniques for estimation of a D dimensional covariance matrix 
from S samples when D > S 
Steve Simon, Alcatel-Lucent, Bell Labs 

3:10 - 3:30   Break 

3:30 - 4:15   Sparse estimation of large covariance matrices via a hierarchical Lasso penalty 
Ji Zhu, University of Michigan 

Wednesday, 9 May 2007 

Statistics for modeling spatial and space/time covariances 

8:30 - 9:00   Coffee 
9:00 - 9:45 

  
Paleoclimate reconstructions  
Presentation 
Caspar Ammann, NCAR/Climate and Global Dynamics Division 

9:45 - 10:30 

  

Progress and problems in estimating climate variables and covariances from 
incomplete data sets  
Presentation 
Tapio Schneider, California Institute of Technology 

10:30 - 10:45   Break 
10:45 - 11:30 

  
Why EOFs? 
Presentation 
Joe Tribbia, NCAR/Climate and Global Dynamics Division 



 

11:30 - 1:00   Lunch 
1:00 - 2:00 

  

Use of reduced-rank covariance estimates for objective analyses of historical 
data sets 
Presentation 
Alexey Kaplan, Lamont-Doherty Earth Observatory of Columbia University 

2:00 - 3:00   Covariance tapering for likelihood based estimation in large spatial data sets 
Cari Kaufman, SAMSI/NCAR 

3:00 - 3:20   Break 
3:20 - 4:20 

  
Multiresolution models for nonstationary covariances 
Presentation 
Doug Nychka, NCAR/IMAGe  

4:20 - 4:40 
  

Closing remarks 
Doug Nychka, NCAR/IMAGe 
 

II.  Program on Development, Assessment, and Utilization of Complex Computer Models – 
Transition Workshop 
 
Monday, May 14, 2007 
Radisson RTP  
8:45-9:20 Registration and Continental Breakfast 
 
9:20-9:30 Welcome 

Chair of Morning Session 
Richard Smith, UNC 
 

9:30-11:00 Environmental Applications 
Jonathan Rougier, Univ. of Bristol 
Atmospheric Modelling: Joint SAMSI and NCAR Projects 
 
Peter Reichert, EAWAG 
Identifying Causes of Bias in Model Predictions with Stochastic Time-
Dependent Parameters 

 
11:00-11:30 Break 
 
11:30-1:00 Methodology 

Susie Bayarri, Univ. of Valencia 
Some Intriguing Methodological Issues when Statistically Analyzing Computer 
Model Data 
 
Fei Liu, Duke University 
Bayesian functional data analysis for computer model validation 

 
1:00-2:15 Lunch 



 

 
Chair of Afternoon Session 
Tom Santner, Ohio State 
 

2:15-3:15 Invited Talk 
Dave Higdon, Los Alamos National Laboratory 
Gaussian process models for finding sructure in high dimensional spaces 

 
3:15-3:45 Break 
 
3:45-5:15 Terrestrial Models 

Cari Kaufman, SAMSI 
State-space modelling of soil moisture  
 
Jim Clark, Duke University 

 
5:15-6:30 Break and Poster Session Set-up 
6:30-8:30 Poster Session and Reception 

(Please have your poster set up by 6:15) 
 

Tuesday, May 15, 2007 
Radisson RTP  

9:00-9:30 Registration and Continental Breakfast 
Chair of Morning Session 
Bruno Sanso, U.C.-Santa Cruz 
 

9:30-11:00 Engineering Models 
Tom Santner, Ohio State 
Optimization of Engineering Computer Models 
 
Gentry White, N.C. State 
A Kalman FIlter Based Emulator for Engineering Models 

 
11:00-11:30 Break 
 
11:30-1:00 Models for Volcano Avalanches 

Bruce Pitman, University of Buffalo 
Models for Volcano Avalanches 
 
Robert Wolpert, Duke University 
Pyroclastic Flow Volumes 
 
Elaine Spiller, SAMSI 



 

A Risk Map for Pyroclastic Flows: Combining Simulations and Data to Predict 
Rare Events 

 
1:00-2:15 Lunch 

Chair of Afternoon Session 
Darren Wilkinson, University of Newcastle 
 

2:15-3:15 Invited Talk 
Jeff Wu, Georgia Tech 
Some recent advances in data integration, modeling and design strategies for 
computer experiments 

 
3:15-3:45 Break 
 
3:45-5:15 Methodology 

Leanna House, Univ. of Durham 
Better Judgments through Multiple Model Ensembles 
 
Samantha Prins, James Madison University 
Bayesian Uncertainty Assessment for Multicompartment Deterministic 
Simulation Models 

Wednesday, May 16, 2007 
Radisson RTP  

9:00-9:30 Registration and Continental Breakfast 
Chair of Morning Session 
Bruce Pitman, Univ. of Buffalo 
 

9:30-11:00 Air Quality 
Serge Guillas, Georgia Tech 
Calibration of an air quality model 
 
Chunsheng Ma, Wichita State University 
Space-time downscaling of regional ozone forecasts with nonseparable 
covariance models 

 
11:00-11:30 Break 
 
11:30-1:00 System Biology 

Michael Breen, EPA 
Systems Biology Models: Challenges and Applications 
 
Darren Wilkinson, University of Newcastle 
Parameter estimation for Systems Biology models 

 



 

1:00-2:15 Lunch 
Chair of Afternoon Session 
Peter Reichert, EAWAG 
 

2:15-3:15 Invited Talk 
David M. Steinberg, Tel Aviv University 
Computer Experiments with Complex Output 

 
3:15-3:45 Break 
 
3:45-5:15 Biological Models 

Ariel Cintron-Arias, SAMSI 
Estimation of Seasonal Reproductive Numbers and Transmission Rates 
 
Pierre A. Gremaud, N.C. State University 
Calibration of a Numerical Model for Cerebral Blood Flow 

 
SPEAKER ABSTRACTS  

 
Ariel Cintrόn-Arias 
SAMSI and North Carolina State University 
Center for Research in Scientific Computation 
ariel@samsi.info 
 
“Estimation of Seasonal Reproductive Numbers and Transmission Rates” 
 
The effective reproductive number is a fundamental parameter in the study of transmission 
dynamics of infectious diseases. This time-dependent parameter $\mathcal{Rt}$ is an ongoing 
measure of transmission. An analysis of seasonal influenza epidemics follows from the 
estimation of both $\mathcal{Rt}$ while using longitudinal incidence data in the United States. 
We also study seasonal epidemics using a differential equation model with periodic-time 
dependent transmission rates. Observed year to year variability in outbreak incidence can be 
explained by chaotic behaviour of the solutions of such models or by additional variability in 
transmission rate parameters in time. To gain insight into possible causes for year to year 
variability, we investigate the temporal change of the transmission parameter required for a 
model without chaotic behaviour that is required to reproduce measured data. 
 
Susie Bayarri 
University of Valencia and SAMSI 
Department of Statistics and Operations Research 
susie.bayarri@uv.es 
 
“Some Intriguing Methodological Issues when Statistically Analyzing Computer Model Data” 
 
The special methodological characteristics of (Bayesian) calibration and validation of complex 
computer models (with, in particular highly confounded parameters), result in very tricky 



 

practical  MCMC implementations, which need to be addressed with exquisite care. In particular, 
numerical problems can arise if the statistical model is not entirely satisfactory.  We recommend 
use of an approximation to the full Bayesian approach which treats some components of the 
overall model separately; we call this approach “modularization”. We’ll motivate the modular 
approach and demonstrate its efficacy. Other problems with MCMC appear when full Gibbs 
sampling is attempted in the expanded space of unknown quantities; we show that “extending the 
conversation” or explicitly including latent processes can sometimes be dangerous in these 
problems. Another methodological intriguing aspect in the analysis of computer models is 
treatment of bias (or model discrepancy). The usual approach of an additive unstructured term is 
not always satisfactory; an alternative approach (adding an input dependent discrepancy term to 
some parameters) is presented in Peter Reichert’s talk, and is a very promising venue. However, 
when the computer model is very complex or the code can not be accessed this alternative 
approach is not directly feasible, but it inspired still another possibility which we are exploring 
and which involves the model derivatives as part of the bias term. 
 
Michael Breen 
U.S. Environmental Protection Agency 
breen.michael@epa.gov 
 
“Systems Biology Models: Challenges and Applications” 
 
Systems biology is a new field that aims at system-level understanding of biological systems. 
Interests in systems biology has been greatly stimulated by advances in molecular biology that 
has improved our understanding biological systems by the identification of genes and the 
function of their products (e.g. proteins, metabolites), which are the components of biological 
systems. The next challenge is to understand the biological system behaviors from the dynamic 
interactions of the components revealed by molecular biology. Mathematical systems biology 
models are necessary to quantitatively describe the dynamic biological processes and the effects 
of perturbations on biological systems. The development of systems biology models is an 
iterative process that requires 
a close collaboration between experimenters and mathematical modelers. At the U.S. 
Environmental Protection Agency, we are applying a systems biology approach to predict human 
health and ecological outcomes from chemical exposures. Our research goal is to better 
understand the dose response behaviors of endocrine active chemicals. Our approach is to 
develop computational systems biology models that describe the biological perturbations at the 
biochemical level and integrate information towards higher levels of biological organization. 
This approach will ultimately enable predictions of dose-response behavior at the organismal 
level. In this talk, I will discuss the challenges of developing of systems biology models, and the 
results from a mechanistic mathematical model of steroid biosynthesis to predict the biochemical 
responses to endocrine active chemicals in fish ovaries.  
 
Pierre Gremaud 
North Carolina State University 
Department of Mathematics 
gremaud@ncsu.edu 
 



 

“Calibration of a Numerical Model for Cerebral Blood Flow “ 
 
The goal of this work is the study of the influence of the topology and material properties of the 
Circle of Willis on cerebral blood flow. The Circle of Willis is a network of 16 interconnected 
vessel segments whose structure may change from patient to patient. To this end, it is important 
to maintain the geometrical complexity of the model to a minimum.  
Our approach shares with others the use of cross-sectional averages. This prevents the resolution 
of the detailed features of the flow but allows for high flexibility of the computational model. 
Additional features of the models include viscoelastic effects, effects due gravity, various flow 
profiles and non-Newtonian effects.  
 
The smooth character of the solutions allows the use of high accuracy pseudo-spectral 
discretization methods. The numerical model is calibrated against velocity flow measurements 
provided by the group of Dr. Novak (Harvard) through ensemble Kalman filtering. Preliminary 
results establishing not only the feasibility of the proposed approach but also its efficiency will 
be presented.  
 
Joint work with K. DeVault, M. Olufsen and G. Vernieres. 
 
Serge Guillas 
Georgia Tech 
Department of Mathematics 
guillas@math.gatech.edu 
 
“Calibration of an Air Quality Model” 
 
We calibrate a regional chemical transport model (RAQAST) for surface ozone. The controllable 
input variables describe the meteorology. The calibration parameters are the diffusion 
(corresponding to boundary layer height), nitrogen oxides, anthropogenic VOC, biogenic  
isoprene, and effects of clouds on photolysis. A set of 100 runs of RAQAST enable us to find the 
best parameters. Time series and spatial approaches are discussed. We use a combination of 
Gaussian stochastic processes and MCMC techniques to find the best tuning parameters for 
forecasting purposes.  
 
Dave Higdon 
Los Alamos National Laboratory 
Statistics Group 
dhigdon@lanl.gov 
 
“Gaussian Process Models for Finding Structure in High Dimensional Spaces” 
 
Gaussian process models have proven to be very useful in modeling computer simulation output.  
This is because many computer codes are essentially noiseless and respond very smoothly to 
changes in input settings.  In a typical setting, the simulation output is a function of a p-
dimensional input vector x. In some applications, p may be as large as 60, however for the 
application of interest, the output is typically affected by a much smaller subset of these p inputs.  



 

After a fixed number of simulations are carried out, a GP model can be used to predict the 
simulation output at untried settings.  When the number of simulations carried out to train the GP 
model is much over 1000, standard modeling and fitting approaches become computationally 
burdensome. In this talk, we describe strategies we’ve found useful for fitting such models (with 
large p) when the number of simulation runs is large. 
 
Leanna House 
Durham University 
Department of Mathematical Sciences 
leanna.house@durham.ac.uk 
  
“Better Judgments through Multiple Model Ensembles” 
 
Often, several computer models exist that attempt to estimate features of the same physical 
process.  Selecting only the tuned results from the varying models, we combine the outputs into 
one vector to which we refer as a multiple model ensemble (MME).  The goal for this paper is to 
use the MME sensibly to specify data-informed prior quantities for an uncertainty analysis of an 
additional model which is not contained within the MME. Specifically, we propose a relatively 
straightforward method to calculate the prior expectation and variance for the squared 
discrepancy between the additional model and the underlying true, physical system.  The prior 
quantities are constructed so that they may be incorporated into a formal, computer model 
uncertainty analysis and/or used to summarise a priori two fundamental sources of error in 
computer modeling: global and model variation.  To develop our data-informed priors, we 
consider the tuned results within the MME as well as from the model of interest to be second-
order exchangeable and apply Bayes linear methods to improve expert judgments. 
 
Authors: Michael Goldstein (1), Leanna House (1), Jonathan Rougier (2)  
1. Department of Mathematical Sciences, Durham University, Durham, UK DH1 3LE  
2. Department of Mathematics, Bristol University, Bristol, UK BS8 1TW 
 
Cari Kaufman 
cgk@samsi.info 
SAMSI and NCAR 
 
“State-Space Modelling of Soil Moisture” 
 
Fei Liu 
Duke University and SAMSI 
Department of Statistics 
fei@stat.duke.edu 
 
“Bayesian Functional Data Analysis for Computer Model Validation” 
 
Functional data analysis (FDA) -- inference on curves or functions -- has wide application in 
statistics. An example of considerable recent interest arises when considering computer models 
of processes; the output of such models is a function over the space of inputs of the computer 



 

model. The output is functional data in many contexts, such as when the output is a function of 
time, a surface, etc. A nonparametric Bayesian statistics approach, utilizing separable Gaussian 
Stochastic Process as the prior distribution for functions, is a natural choice for smooth functions 
in a manageable (time) dimension. However, direct use of separable Gaussian stochastic 
processes is inadequate for irregular functions, and can be computationally infeasible in high 
dimensional cases. In this talk, we will develop and extend several Bayesian FDA approaches for 
high dimensional irregular functions in the context of computer model validation, tailored to 
interdisciplinary problems in engineering. 
 
Chunsheng Ma 
SAMSI and Wichita State University 
Department of Mathematics and Statistics 
cma@math.wichita.edu 
 
“Space-Time Downscaling of Regional Ozone Forecasts with Nonseparable Covariance Models” 
 
The Regional Air Quality forecAST (RAQAST) model is a regional chemistry and transport 
modeling system that provides 48-hour forecast of the concentrations of ozone and its precursors 
over the United States. Since the grid size is 70 by 70 km, forecasts can not be made at a local 
level. We use EPA stations from the Georgia and neighborhood area to downscale and improve 
local forecasts using RAQAST outputs, and analyse the discrepancies between local observations 
and model outputs in space and time based upon the assumption that the deficiencies of the 
model can be explained by meteorological variables.  A new space-time covariance structure will 
be presented whose spatial index domain is $R^d$ and temporal index domain is $Z$. The 
proposed covariance function is nonseparable, allows positive and negative correlations, 
possesses certain spatial smoothness, and the unexplained short term deficiencies are 
autoregressive in time. 
 
Subbagging and tapering approaches will be used to estimate the model parameters. 
 
 (This is a joint work with Serge Guillas) 
 
Samantha Prins 
James Madison University 
Department of Mathematics and Statistics 
prinssc@jmu.edu 
 
“Bayesian Uncertainty Assessment for Multicompartment Deterministic Simulation Models” 
 
I will present work my coauthors (A.E. Raftery & A. Cullen) and I have done on a special case 
of Bayesian melding to make inference from deterministic models while accounting for 
uncertainty in the inputs to the model. The method uses all available information, based on both 
data and expert knowledge, and extends current methods of ‘uncertainty analysis’ by updating 
models using available data. We extend the methodology for use with sequential 
multicompartment models. 
 



 

Peter Reichert 
EAWAG and SAMSI 
reichert@eawag.ch 
 
“Identifying Causes of Bias in Model Predictions with Stochastic Time-Dependent 
Parameters” 
 
A recently developed technique for identifying continuous-time, time-dependent, stochastic 
parameters of dynamic models is put into a framework for identifying the causes of bias in model 
results. The framework is illustrated with a didactical example and applied to a simple 
hydrological model. In this technique, state estimation of the time-dependent model parameter is 
combined with the estimation of (constant) model parameters and parameters of the stochastic 
process underlying the time-dependent parameter. In the framework for identifying and 
correcting model deficits, this technique is sequentially applied to the model parameters and the 
degree of bias reduction of model outputs is analyzed for each parameter. In a next step, the 
identified time dependence of the parameter is analyzed for correlation with external influence 
factors and model states. If significant relationships between the time-dependent parameter and 
influence factors or states can be derived, the deterministic model must be improved. Otherwise, 
or after improving the deterministic model in a first step, the description of uncertainty in model 
predictions can be improved by considering stochastic model parameters. In the didactical 
example, the technique identifies the cause of the bias as a deficit in the formulation of the 
deterministic model. The application of the framework to a simple 8-parameter conceptual 
hydrological model demonstrates that the parameters (including additional parameters for input 
modification) have significantly different potential for bias reduction. Only minor dependences 
of time dependent parameters on internal model states can be found. These are used to slightly 
improve the deterministic model. However, the major contribution to the residuals of the original 
model cannot be associated with deterministic relationships. Therefore, a stochastic parameter 
must be introduced to get a description of the data that does not violate the statistic model 
assumptions. Because of the high uncertainty in precipitation within the watershed (total amount 
and spatial distribution), we use this parameter for input uncertainty characterization. 
 
Jonathan Rougier 
SAMSI and University of Bristol, UK 
J.C.Rougier@bristol.ac.uk 
 
“Atmospheric Modelling: Joint SAMSI and NCAR Projects” 
 
The SAMSI CompMod Program coincides with the NCAR-IMAGe Theme of the Year, 
Statistics for Numerical Models (http://www.image.ucar.edu/ThemeOfTheYear/), and five joint 
projects are underway.  I outline these, and focus briefly on some of the more unusual and 
challenging aspects of one particular project: emulating the response of the NCAR TIEGCM 
atmospheric model to tidal effects. 
 
Thomas Santner 
Ohio State University 
Department of Statistics 



 

santner.1@osu.edu 
 
“Optimization of Engineering Computer Models” 
One of the key objectives of Engineering Design is product optimization.  This talk will describe 
the use of “improvement” to guide this process when such problems are solved using (calibrated) 
computer codes. 
 
Elaine Spiller 
SAMSI 
spiller@math.duke.edu 
 
“A Risk Map for Pyroclastic Flows:  Combining Simulations and Data to Predict Rare Events” 
 
We propose an emulator guided sampling method to calculate the probabilities of catastrophic 
flow events in populated regions. Flow volume is a primary input to the TITAN pyroclastic flow 
simulator, and we will discuss the use of the Wolpert-Lunagomez flow-volume model in 
conjunction with TITAN output in calculating these  
probabilities. 
 
David Steinberg 
Tel Aviv University 
Department of Statistics and Operations Research 
dms@post.tau.ac.il 
 
“Computer Experiments with Complex Output” 
 
Computer simulation of physical processes are a convenient substitute to laboratory experiments 
or field observation, when such a study is too complex, expensive or time consuming.  Most 
work to date on computer experiments has focused on examples where the output from the 
computer simulator is scalar or of low dimension.  This talk will discuss computer experiments 
in which the output is much more complex:  a dense time trace, a spatially varying function or a 
temporal-spatial process. 
 
We suggest two-stage methods for modeling and predicting such data, separating the model for 
time/space dependence from the model that relates the output to the explanatory variables used to 
define each of the simulator runs.  Time dependence can be  
modeled by fitting known basis functions such as splines or wavelets.  We also show how data 
derived basis functions can be effectively used.  Such basis functions are generated by a 
functional cluster analysis of the data.  We also suggest the idea of breaking up the first stage of 
the modeling into two parts, one focusing on the shape of the output and the other on the scale of 
the output.  Several applications will be used to illustrate these methods: a simulation of response 
to chemotherapy, which yields the amount of cancer cells in a patient’s body in response to 
different chemotherapy treatment protocols; a circadian rhythm simulation, showing the mRNA 
production and degradation throughout a sleep-wake cycle; and a geo-dynamic model for 
simulating ground motion resulting from a strong earthquake.  
 



 

This is joint work with Sigal Levy. 
 
Gentry White 
North Carolina State University and SAMSI 
Department of Statistics 
white@stat.ncsu.edu 
 
“A Kalman Filter Based Emulator for Engineering Models” 
 
We present here a novel emulator for complex computer models based on the Kalman-Filter 
solution to a simplified state-space model and a Gaussian Process.  The resulting emulator shows 
excellent promise for a variety of problems, specifically those that are easily characterised as 
state-space models.  Methodological development is shown and results are demonstrated for a 
simple case.  Future development of a more complex example from a hydrological groundwater 
runoff model is also discussed as well as the estimation of unknown parameters. 
 
Darren Wilkinson 
Newcastle University, UK 
School of Mathematics & Statistics 
wilkinson@samsi.info 
 
“Parameter Estimation for Systems Biology Models” 
 
This talk will consider the problem of the estimation of parameters (especially reaction rate 
constants) for systems biology models using time-course data. A general framework will be 
outlined for conducting Bayesian inference for such Markov process models using ideas of 
sequential and likelihood-free MCMC. Techniques for computationally expensive models using 
stochastic emulators will also be discussed. 
 
Robert Wolpert 
Duke University 
Department of Statistics 
wolpert@stat.duke.edu 
 
“Pyroclastic Flow Volumes” 
 
The frequency of high-volume pyroclastic flows at active volcano sites appears to fall off with 
increasing flow volume at a nearly linear rate on a log-log scale.  We show how this suggests 
that the probability distribution for high-volume flows may be Pareto, leading to the possibility 
of a non-negligible rate of catastrophically large flows. 
 
We build a Bayesian hierarchical model for several different varieties of data from the Soufri`ere 
Hills Volcano on the Caribbean island of Montserrat, hoping to make predictions about future 
events. 
 
This work is collaborative with Simon Lunagomez of Duke University ISDS and has benefited 



 

greatly from the active support of Bruce Pitman, Abani Patra, Elaine Spiller, and Eliza Calder of 
the University of Buffalo. 
 
C. F. Jeff Wu 
Georgia Institute of Technology 
Industrial and Systems Engineering 
jeffwu@isye.gatech.edu 
 
“Some Recent Advances in Data Integration, Modeling and Design Strategies for Computer 
Experiments” 
 
Standard practice in analyzing data from different types of experiments is to treat data from each 
type separately. By borrowing strength across multiple sources, an integrated analysis can 
produce better results. To this end, some Bayesian hierarchical Gaussian process models (BHGP) 
are proposed. The heterogeneity among different sources is accounted for by performing flexible 
location and scale adjustments. The approach tends to produce prediction closer to that from the 
high-accuracy experiment. The Bayesian computations are aided by the use of Markov chain 
Monte Carlo and Sample Average Approximation algorithms. The proposed method is illustrated 
with some real examples. The modeling problem also leads to the construction of a novel class of 
Latin hypercube designs to accommodate experiments at two levels of accuracy. A brief report 
will also be made on new work in the construction of Gaussian process models for both 
quantitative and qualitative factors and the associated issues of estimation.  
 
(The reported work is based on joint papers with Professor Zhiguang Qian, U. of Wisconsin, 
Madison and Professor Huaiqing Wu, Iowa State U.) 
 
Poster Presentations 

 
Jordi Alastruey-Arimon 
Imperial College London 
Aeronautics and Bioengineering 
jordi.alastruey-arimon@imperial.ac.uk 
 
“Comparison of a Non-Linear, 1D Numerical Simulation with In-Vitro Measurements in a 
Replica Model of the Arterial System” 
 
James Crooks 
SAMSI 
bigjim@samsi.info 
 
“Interpolating Stochastic Model Output” 
 
Ying Hung 
Georgia Institute of Technology 
yhung@isye.gatech.edu 
 



 

“Experimental Design and Analysis Using Nested Factors with Applications in Machining” 
 
Weiming Ke 
South Dakota State University 
Department of Mathematics and Statistics 
weiming.ke@sdstate.edu 
 
“Optimal Selection of Robust Parameter Designs when some of the Control-by-Noise 
Interactions are Important” 
 
In robust parameter design, both control factors and noise factors are studied, and the objective is 
to choose the settings of control factors that are insensitive to the noise factors. The information 
concerning control-by-noise interactions is particularly useful for achieving this objective. In this 
paper, we propose and study a method for selecting the optimal robust parameter designs when 
some of the control-by-noise interactions are important. We then discuss how to search for the 
best designs according to this method and present some results for designs of 8 and 16 runs. 

 
Zhiguang Qian 
University of Wisconsin-Madison 
Department of Statistics 
zhiguang@stat.wisc.edu 
 
“A Structural Equation Method for Modeling Data Center Thermal Distribution” 
 
 Temperature modeling is a key in designing and running a reliable data center with many 
computer components operating and generating heat constantly. How different configurations 
affect the data center thermal distribution is largely unknown because the physical thermal 
process is complex and depends on many factors. Designed experiment is widely used for 
studying data center thermal distribution, which tends to produce multivariate responses. A 
statistical method based on latent variables is introduced in this work for analyzing multivariate 
temperature readings produced by this experiment. A two-stage estimation procedure is 
developed for the proposed model by making use of the ordinary least square estimation and a 
pseudo-likelihood method. The proposed methodology is illustrated with an example for 
modeling the thermal distribution of a non-raised floor data center.  
Joint work with Yasuo Amemiya at IBM T. J. Watson Research Center. 
 
Simon Lunagomez 
Duke University 
Department of Statistics 
simon.lgz@duke.edu 
 
“Pyroclastlic Flow Modeling via Levy Processes” 
 
Roshan Venghazhiyil 
Georgia Institute of Technology 
roshan@gatech.edu 



 

 
“Blind Kriging: a New Method for Developing Metamodels” 
 
Kriging is a useful method for developing metamodels for product design optimization. The most 
popular kriging method, known as ordinary kriging, uses a constant mean in the model. In this 
article, a modified kriging method is proposed, which has an unknown mean model. Therefore it 
is called blind kriging. The unknown mean model is identified from experimental data using a 
Bayesian variable selection technique. Many examples are presented which show remarkable 
improvement in prediction using blind kriging over ordinary kriging. Moreover, blind kriging 
predictor is easier to interpret and seems to be more robust to misspecification in the correlation 
parameters.  
(Joint work with Ying Hung and Agus Sudjianto). 
 
III.  Program on the Development, Assessment and Utilization of Complex Computer 

Models:  Dynamics of Blood Flow Models and Experiments Workshop 
 
Schedule 
May 17, 2007 
 
9:00 - 9:15  Welcome and introductory remarks (Alan Karr, Pierre Gremaud and Mette  

Olufsen) 
 
9:15 - 10:00   Vera Novak (Harvard University) 
 
10:15 - 11:00   Charles Taylor (Stanford University) 
 
11:00 - 11:30   Coffee break 
 
11:30-12:15   Brooke Steele (North Carolina State University) 
 
12:15 - 2:00   Lunch break (lunch will be provided at SAMSI) 
 
2:00 - 2:45   Suncica Canic (University of Houston) 
 
3:00 - 3:45   Jordi Alastruey (Imperial College, UK) 
 
3:45 - 4:15   Coffee break 
 
4:15 - 5:00   Kristen DeVault (North Carolina State University and SAMSI) 
 
5:00 - 5:30   Group discussion, conclusion (Pierre Gremaud, Mette Olufsen) 
 
6:00    Dinner somewhere in town 
 



 

 



 



 

 



 

 
 



 

IV.  SAMSI/NCAR Workshop III Application of Statistics to Numerical Models: New 
Methods and Case Studies  
 
Schedule 
Monday, May 21 
 

7:45   University of Colorado (CU) bus pick-up from Golden Buff to NCAR 
8:00 - 8:30   Registration and Coffee 
8:30 - 8:45   Opening Remarks 

Doug Nychka, NCAR Institute for Mathematics Applied to Geosciences 
8:45 - 10:15 

  

Project Reports I 
The NCAR Thermosphere-Ionosphere-Electrodynamics General Circulation 
Model: Problems in Developing a Realistic Model 
Astrid Maute, NCAR/HAO 
Calibration and emulation of the NCAR TIE-GCM 
Serge Guillas, SAMSI/Georgia Institute of Technology 

10:15-10:30 Break 
10:30 - 12:00 

  

Invited I 
Successful calibration: A practitioners guide 
Jason Loeppky, University of British Columbia 
Bayesian functional data analysis for computer model validation 
Fei Liu, Duke University 

12:00 - 1:30   Lunch 
1:30 - 3:00 

  

Project Reports II 
Improving terrestrial magnetosphere models with optimized ionospheric boundary 
conditions 
Josh Rigler, NCAR/HAO 
A statistical algorithm for calibrating the LFM model 
Steve Sain, NCAR/IMAGe 

3:00 - 3:30   Break 
3:30 - 5:00   Group Discussion 

Moderator: Jonty Rougier, SAMSI/University of Durham 
5:15   CU Bus to Millennium Harvest House 

5:30 - 7:00   Mixer at the Millennium Harvest House 

Tuesday, May 22 

7:45   CU bus pick-up from Golden Buff to NCAR 
8:00 - 8:30   Coffee 
8:30-10:00   Project Reports III 

http://www.image.ucar.edu/Workshops/TOY2007_III/maute.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/maute.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/guillas.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/loeppky.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/liu.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/rigler.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/rigler.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/sain.html�


 

Characterizing the response of simulated atmospheric boundary layers to stochastic 
cloud radiative forcing 
Robert Tardif, NCAR/RAL 
Howard Bondell, North Carolina University/SAMSI 

10:00-10:30   Break 
10:30- 12:00

  

Invited II 
Joint calibration of multiple computer experiments to multiple physical experiments 
Earl Lawrence, Los Alamos National Laboratory 
Constructing a risk map for pyroclastic flows: Combining simulations and data to 
predict rare events 
Elaine Spiller, SAMSI 

12:00 - 1:30   Lunch 
VisLab Tour (1:00-1:30) 

1:30 - 3:00

  

Project Reports IV 
Model error and parameter estimation in a simplified mesoscale prediction 
framework 
Guillaume Vernieres, SAMSI 
Josh Hacker, NCAR/RAL 

3:00 - 3:30   Break 
3:30 - 5:00   Group Discussion 

Moderator: Derek Bingham, Simon Fraser University 
5:00   CU bus to pick-up from NCAR to Golden Buff  

Wednesday, May 23 

7:45   CU bus pick-up from Golden Buff to NCAR 
8:00 - 8:30   Coffee 

8:30 - 10:00 

  

Special Invited 
The multiscale challenge of climate modeling 
Jim Hack, NCAR/CGD 
The peril of the petascale: challenges to scientific computing 
John Clyne, NCAR/CISL 

10:00 - 10:30   Break 
10:30 - 12:00 

  

Invited III 
Fast Bayesian estimation of prediction uncertainty in analysis of a computer 
experiment 
William Welch, University of British Columbia 
Bayesian data assimilation experiments for numerical ocean models 
Michael Dowd, Dalhousie University 

12:00 - 1:30   Lunch 
1:30 - 3:00   Project Reports V & VI 

http://www.image.ucar.edu/Workshops/TOY2007_III/tardif.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/tardif.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/lawrence.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/spiller.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/spiller.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/vernieres.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/vernieres.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/hack.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/clyne.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/welch.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/welch.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/dowd.html�


 

Functional ANOVA Modeling of Regional Climate Model Experiments 
Cari Kaufman, SAMSI/NCAR 
Homogeneity, isotropy, and log-normality: Some thoughts on Kolmogorov's 
turbulence theory 
Chunsheng Ma, SAMSI/Wichita State University 

3:00 - 3:30   Break 
3:30 - 5:00   Group Discussion 

Moderator: Doug Nychka, NCAR/IMAGe 
5:00   CU bus to pick-up from NCAR to Golden Buff  

 
V.  SAMSI/CRSC Undergraduate Workshop 

Schedule of Events 
 
5/20 Sunday  
7:00 Welcoming Reception in Sullivan Hall TV Lounge  
   
5/21 Monday 
8:30 Meet participants at Sullivan Hall. Transport to SAMSI.  
9:10 Intro. to SAMSI. Presentations follow.  
9:15 SAMSI Talk: Computational Models (graphics not included)  Dr. G. Vernieres 
10:00 SAMSI Talk: Computational Models Dr. C. Kaufman  
 — Computational Model: EBM.XLS   
10:45 Break  
11:00 SAMSI Talk: Random Matrices Dr. E. Spiller 
11:45 Lunch at SAMSI  
12:30 Vans transport participants to Harrelson Hall.  
1:15 Intro. and Background Dr. R. C. Smith 
1:45 Intro. to the Forward Problem: Solving the Harmonic Oscillator System  Dr. G. White 
2:45 Break-Drinks and Refreshments available in HA 326  
3:00 Brief Introduction to the Computing System and MATLAB  K. DeVault 
 — Problems and Solutions   
4:30 Vans take participants to Lake Crabtree  
5:00 Dinner at Lake Crabtree  
   
5/22 Tuesday  
9:00 Linear Inverse Problems: A MATLAB Tutorial Dr. A. Cintron-Arias 
 — Exercises   
 — lin_inv_ex7.m   
 — lin_inv_prb_data1.mat   
 — lin_inv_prb_data2.mat   
 — lin_inv3.m   
10:30 Break-Drinks and Refreshments available in HA 326  
10:45 Basic Statistical Concepts and Some Probability Essentials  D. Sharma 
 — heights.xls   

http://www.image.ucar.edu/Workshops/TOY2007_III/kaufman.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/ma.html�
http://www.image.ucar.edu/Workshops/TOY2007_III/ma.html�


 

 — hist_pie.m   
 — hist_pie_exercise.m   
12:15 Lunch  
1:15 Introduction to Statistical Inference   Dr. J. Pal 
 — example1.m   
 — example2.m   
 — likelihoodplot.fig   
2:45 Break-Drinks and Refreshments available in HA 326  
3:15 Statistical View of Linear Least Squares: A MATLAB Tutorial.  Dr. J. Crooks and S. 
Lunagomez 
 — lab1.m   
 — smoke.txt   
 — smoke_desc.txt   
   
5/23 Wednesday  
8:45 Transport from Sullivan Hall to Centennial Campus  
9:00 Rotating Sessions  

Vibrating beam Data Collection at CRSC Lab  
  — J. David 
  — Dr. R.C. Smith 
  

Graduate School Panel  
  — Jennifer Joyce, Mathematics Department, UNC-CH 
  — Dr. Ernie Stitzinger, Mathematics Department, NCSU 
  — Dr. Kim Weems, Statistics Department, NCSU 
  

Career Panel  
  — Dr. G. Gordon Brown, Research Triangle Institute 
  — Dr. Kristen Foley, Environmental Protection Agency 
  — Dr. Julia Kimbell, CIIT Centers for Health Research 
  
  
12:00 Box Lunches from Bear Rock Cafe and then return to Harrelson  
1:15 Reflection on the Data Collection and Modeling Experiences  Dr. G. White & Dr. B. 

Rajaratnam 
 — Questions   
2:15 Break-Drinks and Refreshments available in HA 326  
2:30 Solving the Vibrating Beam: Inverse Problem  Dr. W. LeFew 
 — cost_beam.m   
 — inv_beam.m   
 — ode_model.m   
 — data1.mat   
 — data2.mat   
 — data5.mat   
3:00 Solving the Vibrating Beam: Optimization K. Sutton 
 — gd.m   
 — newton.m   



 

 — direct_ex.m   
 — gradient_ex.m   
4:00 Teams Work on Inverse Problem  
   
5/24 Thursday  
9:00 Statistical Analysis for the Vibrating Beam Inverse Problem  Dr. J. Pal and H. Cao 
 — ode_model.m   
 — cost_beam.m   
 — costminanalysis.m   
 — costplot.fig   
10:00 Break-Drinks and Refreshments available in HA 326  
10:15 Alternative Beam Model Dr. R. C. Smith 
 — beam_model_demo.m 
 — beam_model.m 
 — beam_simulation.m 
 — bevaluate_beam.m 
 — costfunc.m 
 — force_beam.m 
 — gauss_weights.m 
 — gauss_points.m 
 — interp.m 
 — matrix_construct_beam.m 
 — yprime_beam.m 
 — input.mat 
11:15 Teams Work on Inverse Problem  
12:30 Lunch  
1:30 What could we do better? Alternative models/statistical methods: Method 1 and Method 2
 Dr. J. Crooks and X. Qiao 
 — chol_band5.m   
 — cost2_beam.m   
 — cost_beam2.m   
 — data1.mat   
 — inv_band5.m   
 — inv_beam.m   
 — ode_model.m   
 — plotresidual.m   
 — smu_CV.m   
 — smu_spline.m   
 — solve_band5.m   
 — splineplot.m   
 — weighted-analysis.m   
2:30 Break-Drinks and Refreshments available in HA 326  
3:00 Teams Work on Inverse Problem; Begin to Prepare Reports  
5:00 Participants Return to Sullivan Hall; Get Dinner  
6:30 Bowling  
   
5/25 Friday  

http://www.ncsu.edu/crsc/ugw05/matlab/beam_model_demo.m�
http://www.ncsu.edu/crsc/ugw05/matlab/beam_model.m�
http://www.ncsu.edu/crsc/ugw05/matlab/beam_simulation.m�
http://www.ncsu.edu/crsc/ugw05/matlab/bevaluate_beam.m�
http://www.ncsu.edu/crsc/ugw05/matlab/costfunc.m�
http://www.ncsu.edu/crsc/ugw05/matlab/gauss_weights.m�
http://www.ncsu.edu/crsc/ugw05/matlab/gauss_points.m�
http://www.ncsu.edu/crsc/ugw05/matlab/interp.m�
http://www.ncsu.edu/crsc/ugw05/matlab/matrix_construct_beam.m�
http://www.ncsu.edu/crsc/ugw05/matlab/yprime_beam.m�
http://www.ncsu.edu/crsc/ugw05/matlab/input.mat�


 

9:00 Presentations and Discussion  
 — Group 1 Presentation   
 — Group 2 Presentation   
 — Group 3 Presentation   
10:30 Break-Drinks and Refreshments available in HA 326  
10:45 Presentations and Discussion  
 — Group 4 Presentation   
 — Group 5 Presentation   
 — Group 6 Presentation   
11:45 Closing Remarks & Workshop Evaluation  Dr. R. C. Smith 
12:00 Lunch  
1:00 Participants Depart for Home 
 

VI.  Summer 2007 Program on Challenges in Dynamic Treatment Regimes and Multistage 
Decision-Making 
 
Schedule 
Monday, June 18, 2007 
Room H, 3rd Floor 
 
8:00-9:00 a.m. Registration and Continental Breakfast 
9:00 a.m. Introduction and Welcome 

Marie Davidian, North Carolina State University 
9:30-10:45 Introduction to Causal Inference 

Miguel Hernan, Harvard School of Public Health 
10:45-11:00 Break 
11:00-12:15 Introduction to Causal Inference (continued) 

Miguel Hernan, Harvard School of Public Health 
12:15-2:00 p.m. Lunch (Room FG, 3rd Floor) 
2:00-3:15 Introduction to Dynamic Treatment Regimes 

Butch Tsiatis, North Carolina State University 
3:15-3:30 Break 
3:30-4:45 Introduction to Dynamic Treatment Regimes (continued) 

Butch Tsiatis, North Carolina State University 
 

Tuesday, June 19, 2007 
Room H, 3rd Floor 
 
8:30-9:00 a.m. Registration and Continental Breakfast 
9:00-10:30 RL with Additional Discussion of Connections to Classification 

Ron Parr, Duke University 
10:30-10:45 Break 
10:45-12:15 RL with Additional Discussion of Connections to Classification (continued) 

Ron Parr, Duke University 



 

12:15-2:00 p.m. Lunch (Room FG, 3rd Floor) 
2:00-3:15 Computational Challenges with High Dimensional Data 

Joelle Pineau, McGill University 
3:15-3:30 Break 
3:30-4:45 Computational Challenges with High Dimensional Data (continued) 

Joelle Pineau, McGill University 
 

Wednesday, June 20, 2007 
Room H, 3rd Floor 
 
8:30-9:00 a.m. Registration and Continental Breakfast 
9:30-10:30 Introduction to Mechanistic Models and Control Theory 

Daniel Rivera, Arizona State University 
10:30-10:45 Break 
10:45-12:00 Introduction to Mechanistic Models and Control Theory (continued) 

Daniel Rivera, Arizona State University 
12:00-1:30 p.m. Lunch (Room FG, 3rd Floor) 
1:30-2:00 p.m. Poster Presentation Session (2 minutes each, up to one transparancy) 
2:00-3:15 Introduction to Nonstandard Statistical Inference 

Experimental Trials 
Susan Murphy, University of Michigan 

3:15-3:30 Break 
3:30-4:45 Introduction to Nonstandard Statistical Inference (continued) 

Susan Murphy, University of Michigan 
5:30-7:30 Poster Session and Reception, Room BC 

(Please have your poster set up by 5:15) 
  

Thursday, June 21, 2007 
Room H, 3rd Floor 
 
8:00-9:00 a.m. Registration and Continental Breakfast 
9:00-9:05 Welcome 
9:05-9:35 Introduction by Susan Murphy, University of Michigan 
9:35-10:05 Sample Complexity of Policy Search with Known Dynamics 

Ambuj Tewari, Univ. of California-Berkeley 
10:10-10:35 Discussion 

What is the promise of work in sample complexity and upper bounds on 
generalization error? 

10:35-10:50 Break 
10:50-11:20 Clinical data based optimal STI strategies for HIV: a reinforcement learning 

approach 
Damien Ernst, Supélec 



 

11:25-11:55 From Population to Individual Drug Dosing in Chronic Illness - Intelligent 
Control for Management of Renal Anemia 
Adam Gaweda, University of Louisville 

12:00-12:30 Discussion 
What are the issues with model based work? 

12:30-1:45 Lunch (Room FG, 3rd Floor) 
1:45-2:15 Estimation of the effect of dynamic treatment regimes under flexible dynamic 

visit regimes 
Andrea Rotnitzky , Di Tella University and Harvard University 

2:20-2:50 Asymptotic Bias Correction for Estimates of Optimal Dynamic Treatment 
Regimes 
Erica Moodie, McGill University 

2:55-3:20 Discussion 
What are the issues that concern statisticians? 

3:20-3:35 Break 
3:35-4:05 Adaptive stimulation design for the treatment of epilepsy 

Joelle Pineau , McGill University 
4:10-4:40 Bias and Variance in Value Function Estimates 

Peng Sun, Duke University 
4:45-5:15 Wrap-up discussion. Plan for Friday. 
 

Friday, June 22, 2007 
Room H, 3rd Floor 
8:30-9:00 a.m. Registration and Continental Breakfast 
9:00-10:30 Tutorial/Talk --Inference for Dynamic Regimes 

Jamie Robins, Harvard University 
10:30-10:45 Break 
10:45-12:00 Tutorial/Talk --Inference for Dynamic Regimes (continued) 

Jamie Robins, Harvard University 
12:00-1:30 Lunch (Room FG, 3rd Floor) 
1:30-3:00 Discussion of Working Group Projects and Activities 
  
 
VII.  Summer 2007 Program on the Geometry and Statistics of Shape Spaces 
 
Schedule 
 
Saturday – July 7, 2007 (Tutorials) 
Radisson Hotel (Room H, 3rd Floor) 
 
8:00 – 9:00  Registration and Continental Breakfast 
 
9:00 – 10:30 Part 1 

Differential Geometry and Curvature in Infinite Dimensional Spaces with 
Application to Shape Spaces 
Peter Michor (Universitat Wien) and David Mumford (Brown University) 



 

 
10:30 – 11:00 Break 
 
11:00 – 12:30  Part 2 

Differential Geometry and Curvature in Infinite Dimensional Spaces with 
Application to Shape Spaces 
Peter Michor (Universitat Wien) and David Mumford (Brown University) 

 
12:30 – 2:00  Lunch (Room FG, 3rd Floor) 
 
2:00 – 3:30  Part 1 

Diffeomorphisms as an Infinite Dimensional Lie Group and the Euler-Poincaré 
Reduction 
Laurent Younes (Johns Hopkins University) and TBA 

 
3:30 – 4:00  Break 
 
4:00 – 5:30  Part 2 

Diffeomorphisms as an Infinite Dimensional Lie Group and the Euler-Poincaré 
Reduction 
Laurent Younes (Johns Hopkins University) and TBA 

 
Sunday – July 8, 2007 (Tutorials) 
Radisson Hotel (Room H, 3rd Floor) 
 
8:30 – 9:00  Registration and Continental Breakfast 
 
9:00 – 10:30  Part 1 

Probability Measures and Statistics on Function Spaces and Nonlinear Infinite 
Dimensional Spaces 
Alain Trouvé (Ecole Normale Supérieure de Cachan) 

 
10:30 – 11:00  Break 
 
11:00 – 12:30  Part 2 

Probability Measures and Statistics on Function Spaces and Nonlinear Infinite 
Dimensional Spaces 
Alain Trouvé (Ecole Normale Supérieure de Cachan) 

 
12:30 – 2:00  Lunch (Room FG, 3rd Floor) 
 
2:00 – 3:30  Numerical Methods for Shape Analysis 

Stephen Marsland (Massey University) jointly prepared with Robert 
McLachlan (Massey University) 

 
3:30 – 4:00  Break 



 

4:00 – 5:30 Shapes in Medical Imaging: Computational Anatomy 
Michael Miller (Johns Hopkins University) 

 
Monday – July 9, 2007 (Workshop) 
Radisson Hotel (Room H, 3rd Floor) 
 
8:15 – 9:10  Registration and Continental Breakfast 
 
9:10 – 9:30  Welcome 

Jim Berger, SAMSI 
 
9:30 – 10:15  Fitting Shape Curves 

Huiling Le (University of Nottingham) 
 
10:15 – 11:00  Computing and Using Statistics on Space and Shape Deformations for 

Computational Anatomy  
Xavier Pennec (Asclepios Team, Institut National de Recherche en Informatique 
Automatique (INRIA)) 

 
11:00 – 11:30  Break 
 
11:30 – 12:15 Projective Shape Analysis 

John Kent (University of Leeds) 
 
12:15 – 1:30  Lunch (Room FG, 3rd Floor) 
 
1:30 – 2:15  Statistical Models and Analysis for Configuration of Planar Shapes 

Anuj Srivastava (Florida State University) 
 
2:15 – 3:00  Metrics in Shape Spaces 

Andrea Mennucci (Scuola Normale Superiore Pisa) and Anthony Yezzi, 
(Georgia Institute of Technology) 

 
3:00 – 3:30  Break 
 
3:30 – 3:55  Atlas Based Segmentation by Diffeomorphic Deformation 

Yan Cao (University of Texas, Dallas) 
 
3:55 – 4:20  Modeling Curves and Surfaces via Distributions and Currents 

Joan Glaunes (University Paris 5) 
 
4:20 – 4:45  Discussion Panel 
 
4:45 – 5:15  Poster Session Advertisements 
 
6:30 – 8:30  Poster Session (Please have your poster set up by 6:15)  



 

SAMSI will provide poster presentation boards and tape. The board dimensions 
are 4 ft. wide by 3 ft. high. They are tri-fold with each side being 1 ft. wide and 
the center 2 ft. wide. Please make sure your poster fits the board. The boards can 
accommodate up to 16 pages of paper measuring 8.5 inches by 11 inches. 

 
Tuesday – July 10, 2007 (Workshop) 
Radisson Hotel (Room H, 3rd Floor) 
 
8:30 – 9:00  Registration and Continental Breakfast 
 
9:00 – 9:45  Random Fields of Multivariate Test Statistics with Applications to Shape Analysis 

Keith Worsley, McGill University 
 
9:45 – 10:30  Brain Mapping Using Deformation Morphometry, Information Theory and 

Diffusion Tensor Imaging 
Paul Thompson (University of California, Los Angeles) 

 
10:30 – 11:00  Break 
 
11:00 – 11:25  Deformable Contour Tracking and System Identification 

Namrata Vaswani (Iowa State University) 
 
11:25 – 11:50 Hierarchical Models for Shape Recognition 
                       Pedro Felzenszwalb (University of Chicago) 
 
11:50 – 12:15 Measuring Shape Spaces 
                       Kathryn Leonard (California Institute of Technology) 
 
12:15 – 1:30   Lunch (Room FG, 3rd Floor) 
 
1:30 – 1:55  Representation and Statistical Estimation of Deformable Models for Shape 

Recognition 
Stéphanie Allassonnière (LAGA, Universite Paris 13) 

 
1:55 – 2:20  Shape Statistics for Image Segmentation with Prior 

Guillaume Charpiat (Max Planck Institute) 
 
2:20 – 2:45  Characterizing Shape Changes Using Diffeomorphic Regression 

Thomas Fletcher (University of Utah) 
 
3:00 – 3:30  Break 
 
3:30 – 4:15  Shape Matching by Transportation: Continuity, Uniqueness, Curvature, and 

General Covariance 
Robert McCann (University of Toronto) 

 



 

4:15 – 4:45  Discussion Panel 
 
Wednesday, July 11, 2007 (Workshop) 
Radisson Hotel, 3rd Floor 
 
8:30 – 9:00  Registration and Continental Breakfast 
 
9:00 – 9:45  Shape Inference: Local Versus Global Solutions 

Daniel Cremers, University of Bonn 
 
9:45 – 10:30  Medial Axes from the Point of View of Singularity Theory 

Peter Giblin (The University of Liverpool) 
 
10:30 – 11:00  Break 
 
11:00 – 11:45  Multiscale Statistics on Position and Orientation for Object Complexes 

Represented by Discrete Primitives 
Stephen Pizer (University of North Carolina-Chapel Hill) 

 
12:00 – 1:30 Lunch (Room FG, 3rd Floor) 
 
1:30 – 2:15  Symmetry-Based Representation of Shapes in Images 

Benjamin Kimia (Brown University) 
 
2:15 – 3:00  Characterizing Shapes of 2D and 3D Objects via Medial/Skeletal Representations 

James Damon (University of North Carolina-Chapel Hill) 
 
3:00 – 3:30  Break 
 
3:30 – 4:15 Topo-Geometric Models for 3D Objects 

Hamid Krim (North Carolina State University) 
 
4:15 – 5:15  Discussion Panel 
7:30 – 8:30  Organizational working group meeting 

Working Groups: (July 12 – 13, 2007), at SAMSI  

The group meetings will consist in four open discussions, each during half a day.  

• Topic 1: The geometry of shape spaces. 
• Topic 2: Probabilistic models of shapes. 
• Topic 3: Applications of 2D shape analysis. 
• Topic 4: Applications of 3D shape analysis. 

 



 

SSPPEEAAKKEERR  AABBSSTTRRAACCTTSS 
 
Stephanie Allassonniere 
LAGA University Paris 13 
Department of Mathematics 
allasson@cmla.ens-cachan.fr 
 
“Representation and Statistical Estimation of Deformable Models for Shape Recognition” 
 
The problem of estimating probabilistic deformable template models in the field of computer 
vision or of probabilistic atlases in the field of computational anatomy has not yet received a 
coherent statistical formulation and remains a challenge. In this talk, we provide a careful 
definition and analysis of a well defined statistical model based on dense deformable templates 
for gray level images of deformable objects. We propose a rigorous Bayesian framework for 
which we prove asymptotic consistency of the MAP estimate, and which leads to two effective 
iterative estimation algorithms of the geometric and photometric parameters in the small sample 
setting. The model is extended to mixtures of finite numbers of such components leading to a 
fine description of the photometric and geometric variations of an object class. We illustrate 
some of the ideas with images of  handwritten digits,  and apply the estimated models to 
classification through maximum likelihood. 
 
Yan Cao 
The University of Texas at Dallas 
Department of Mathematical Sciences 
yan.cao@utdallas.edu 
 
“Atlas Based Segmentation by Diffeomorphic Deformation” 
 
We present a new image segmentation method based on deformable atlas.Some structures 
implicated in the disease process are very small and difficult to identify directly from the image 
due to the limit of current MRI acquisition techniques. We propose to use a deformable atlas 
approach to infer those structures from identifiable structures. The atlas image contains contours 
of the structures drawn by experts. The atlas image evolves under diffeomorphic deformation to 
match the structures in the image to be segmented. The topologies and relative positions between 
different contours are maintained during the deformation. It will be applicable as a new tool in 
the diagnosis and treatment of diseases. 
Guillaume Charpiat 
Max Planck Institute 
Department of Biological Cybernetics (Department Schölkopf) 
guillaume.charpiat@tuebingen.mpg.de 
 
Abstract: TBA 
 
Daniel Cremers 
Bonn University 
Department of Computer Science 



 

dcremers@cs.uni-bonn.de 
 
“Shape Inference: Local Versus Global Solutions” 
 
In the first part, I will present recent advances on image segmentation with dynamical statistical 
shape priors for implicitly represented shapes.  I will show how such priors allow to segment and 
track familiar deforming objects in image sequences despite noise and partial occlusions.  In the 
second part, I will show some limitations of local shape optimization.  Moreover, I will look at 
functionals for shape inference which allow the computation of globally optimal solutions. 
 
Pedro Felzenszwalb 
University of Chicago 
Department of Computer Science 
pff@cs.uchicago.edu 
 
“Hierarchical Models for Shape Recognition” 
 
I will describe a new representation for two-dimensional objects that Captures shape information 
at multiple levels of resolution.  The representation is based on a hierarchical description of an 
object's boundary, and can be used in an elastic matching framework, both for comparing pairs 
of objects and for detecting objects in cluttered images.  In contrast to classical elastic models, 
our representation explicitly captures global shape information.  This leads to richer geometric 
models and more accurate recognition results. 
  
I will also discuss how the hierarchical representation can be used in a part-based modeling 
scheme, where object models can share common parts. Moreover, the parts can share subparts 
and objects can have variable structure.  This leads to the notion of a single context-free 
grammar that compactly represents a large set of objects. 
 
Thomas Fletcher 
University of Utah 
School of Computing 
fletcher@sci.utah.edu 
 
“Characterizing Shape Changes Using Diffeomorphic Regression” 
Regression is a powerful method for describing trends in data with respect to an independent 
variable. In this talk I will present a generalization of Euclidean regression techniques to the 
manifold setting. A primary application is the study of neuroanatomical shape change due to 
growth, aging, or the progression of disease. The space of diffeomorphisms, with an appropriate 
metric, provides a powerful setting for describing such anatomical changes. I will present both a 
parametric and nonparametric framework for regression in the space of diffeomorphisms that is 
based on minimal squared error in 
the given metric. 
 
Peter Giblin 
The University of Liverpool 



 

Department of Mathematical Sciences 
pjgiblin@liv.ac.uk 
 
“Medial Axes from the Point of View of Singularity Theory” 
 
I shall describe several types of medial axis and symmetry set, including some that are affinely 
invariant, and explain how their properties can be deduced from ideas in singularity theory. I 
shall consider both curves in the plane and surfaces in 3-space, and will talk about individual 
curves and surfaces and also 1-parameter families in which the medial axis and the symmetry set 
evolve in special ways. 
 
John Kent 
University of Leeds 
Department of Statistics 
j.t.kent@leeds.ac.uk 
 
“Projective Shape Analysis” 
 
Projective shape consists of information about a configuration of k points in m dimensions points 
that is invariant under projective transformations. The simplest example is the cross ratio for a 
set of 4 collinear points.  Recent work involving ideas from multivariate robustness has made it 
possible to introduce a natural metric on projective shape space.  Thus it is now possible to 
mimic the Procrustes analysis that forms the basis of much much methodology in the simpler 
setting of similarity shape space. 
 
Benjamin Kimia 
Brown University 
Department of Engineering 
kimia@lems.brown.edu 
 
“Symmetry-Based Representation of Shapes in Images” 
 
Huiling Le 
University of Nottingham 
School of Mathematical Sciences 
huiling.le@nottingham.ac.uk 
 
Abstract: TBA 
 
Kathryn Leonard 
CSU-Channel Islands 
Department of Mathematics 
k_leonard@alumni.brown.edu 
 
“Measuring Shape Spaces” 
 



 

We will construct epsilon entropy estimates for certain compact classes of two- and three-
dimensional shapes, and discuss how these extend to adaptive encoding strategies for shapes. As 
an application, we will discuss how these ideas lead to a Minimum Description Length criterion 
for selecting efficient shape models.  
 
Robert McCann 
University of Toronto 
Department of Mathematics 
mccann@math.toronto.edu 
 
“Shape Matching by Transportation: Continuity, Uniqueness, Curvature, and General 
Covariance” 
 
Despite years of study, surprisingly little is understood about the optimal transportation of a mass 
distribution from one manifold to another, where optimality is measured against a cost function 
on the product space. I shall present a uniqueness criterion subsuming all previous criteria, yet 
which is among the first to apply to smooth costs on compact manifolds, and only then when the 
topology is simple. I shall review the regularity theory of Ma, Trudinger, Wang and Loeper for 
optimal maps, and the counterexamples of Loeper, before explaining my surprising discovery 
with Young-Heon Kim (University of Toronto) that this theory is based on a hidden semi-
Riemannian structure, which yields the desired direct proof of a key result in the theory, and 
opens many new research directions. 
 
Andrea C G Mennucci 
Scuola Normale Superiore 
mennucci@sns.it 
 
“Metrics in Shape Spaces” 
 
We will review some metrics in shape space, with particular interest in spaces of curves and 
spaces of compact sets. 
 
Anuj Srivastava 
Florida State University 
Department of Statistics 
anuj@stat.fsu.edu 
 
“Statistical Models and Analysis for Configurations of Planar Shapes” 
 
We extend analysis of shapes of individual objects to the problem of analyzing shapes of 
multiple objects simultaneously in an image. Analogous to MRFs of pixels values, we will 
assume that nearby objects interact in their shapes, orientations, scales, and locations. Our 
approach is to define a configuration of objects, each object having an extended feature set 
involving above-mentioned variables. The dynamics of a cofiguration is governed by Gibbs 
energy, having internal and external components. The internal components dictate interactions 
between the objects, while the external components include data-likelihood term and any a-prior 



 

information about the objects. Shapes are represented as points on an infinite-dimensional shape 
manifold and geodesic paths on this manifold are used to implement shape interactions. In 
particular, we will introduce a square-root velocity representation of curves that greatly 
simplifies their shape analysis under the well-known elastic metric. This framework will be 
illustrated using simple examples of low-energy configurations, highlighting the potential of this 
framework. 
 
Namrata Vaswani 
Iowa State University 
Department of Electrical and Computer Engineering 
namrata@iastate.edu 
 
“Deformable Contour Tracking and System Identification” 
We consider the problem of sequentially segmenting (or tracking) an object or more generally a 
“region of interest” (ROI) from a sequence of images. Deforming contours occur either when the 
ROI is actually deforming its shape over a time or space sequence of images (e.g. beating heart 
or ROIs in a spatial sequence of a brain MRI) or due to changing region of partial occlusions on 
the ROI. The image likelihood given the contour (“observation likelihood”) is often multimodal, 
due to multiple objects or background clutter or partial occlusions, or due to outliers.  When the 
object is arbitrarily deforming, each contour point can move independently. Contour deformation 
then forms an infinite (in practice, very large), dimensional space. Direct application of particle 
filters (PF) for large dimensional problems is impractical.  
 
But in most real problems, at any given time, “most of the contour deformation” occurs in a 
small number of dimensions (“effective basis”) while the residual deformation in the rest of the 
state space (“residual space”) is small (not ZERO).   Based on this assumption, we develop a 
very efficient PF algorithm called PF-MT (importance sample only on effective basis and replace 
it by deterministic Mode Tracking for resdiual deformation) where the PF dimension is only 
equal to the effective basis dimension. Mode Tracking refers to finding the mode of the residual 
deformation posterior (assumed unimodal). We will first discuss Affine PF-MT, where we used 
the 6-dim space of affine deformations as the effective basis. This fails when the image has two 
or more contour modes separated by local deformation. Here we propose to use an interpolation 
effective basis, i.e. deformation at a subsampled set of contour points as the “effective basis”. 
We call this Deform PF-MT. Tracking results on simulated and real sequences will be shown and 
compared with past work. 
 
The need to change effective basis dimension and ways to re-estimate it efficiently using 
frequency domain techniques is discussed. The essential idea is to compute the spatial Power 
Spectral Density (PSD) of the deformation “signal” and to apply Nyquist criterion to it.  In fact, 
spatial frequency response of deformation and models for its change over time can also be a new 
technique for system identification and recognition problems.  
 
PPOOSSTTEERR  AABBSSTTRRAACCTTSS    
 
Fred Bookstein 
University of Washington 



 

Department of Statistics 
flb@stat.washington.edu 
 
“Alternative Shape Metrics: Some Recent Progress” 
 
Ping-Feng Chen 
North Carolina State University 
ECE 
alex_tpf@yahoo.com 
 
“Global Geodesic Function on Surfaces from Different View of Range Images” 
 
Pengwen Chen 
University of Florida 
Department of Mathematics 
pchen@math.ufl.edu 
 
“A Novel Parametrization Independent Curves Matching Model” 
 
Stanley Durrleman 
INRIA Sophia Antipolis 
Asclepios Project 
stanley.durrleman@gmail.com 
 
“Measuring Brain Variability via Diffeomorphic Registration of Sulcal Lines” 
 
Ibrahim Aykut Erdem 
Middle East Technical University 
Department of Computer Engineering 
aykut@ceng.metu.edu.tr 
 
“Shape Spaces from Local Symmetries” 
 
Juan Gutierrez 
Florida State University 
Department of Mathematics 
jgutierr@math.fsu.edu 
 
“Bio-Structural Classification Database” 
 
Byung-Woo Hong 
University of California Los Angeles 
Department of Computer Science  
hong@cs.ucla.edu 
 



 

“Shape Representation Based on Integral Kernels: Application to Image Matching and 
Segmentation” 
 
Yosi Keller 
Ben Gurion University 
Department of Electrical and Computer Engineering 
keller@bgu.ac.il 
 
“Shape Matching Via Graph Matching” 
 
Irina Kogan 
North Carolina State University 
Department of Mathematics 
iakogan@ncsu.edu 
 
“Space-Curve Classification Via Affine Integral Signatures” 
 
John Lu 
NIST 
Statistical Engineering Division 
john.lu@nist.gov 
 
“3-D Topography Using Curvature-based Geometry Measuring Machine” 
 
Frederic Richard 
University Paris Descartes 
Department of Mathematics and Computer Science 
richard@math-info.univ-paris5.fr 
 
“Statistical Face Reconstruction” 
 
Chafik Samir 
Laboratory of Fundamental Computer Science, Lille, France. 
Department of Mathematics and Computer Science 
chafik@telecom-lille1.eu 
 
“A New Invariant Representation and Elastic Alignment for Facial Surfaces Matching” 
 
Duygu Tosun 
LONI (Laboratory of Neuro Imaging) 
Department of Neurology 
duygu.tosun@loni.ucla.edu 
 
“Measuring Cerebral Atrophy in Neurodegenerative Diseases” 
 
Luminita Vese 



 

University of California Los Angeles 
Department of Mathematics 
lvese@math.ucla.edu 
 
“Variational Models in Image Analysis” 
 
Rene Vidal 
Johns Hopkins University 
Department of Biomedical Engineering 
rvidal@cis.jhu.edu 
 
“Nonrigid Shape and Motion from Multiple Perspective Views” 
 
VIII.  Program on Risk Analysis, Extreme Events and Decision Theory Opening Workshop 
 
Schedule 
 
Sunday, September 16, 2007 
Radisson Hotel RTP 
Room H, 3rd  Floor 
 
8:30 – 9:15  Continental Breakfast 
 
9:15 – 9:30  Welcome 
  Nell Sedransk, SAMSI and NISS 
 
9:30 – 10:30 Tutorial on Extreme Values 
  Richard Smith, University of North Carolina at Chapel Hill 
 
10:30 – 11:00 Break 
 
11:00 – 12:00  Tutorial on Decision Theory 
  “Prior Elicitation” 

Dipak Dey, University of Connecticut 
 
12:00 – 1:00 Lunch (Room AB, 2nd Floor) 
 
1:00 – 2:00  Tutorial on Operations Research 
  “Operations Research and Risk Analysis” 

Vicki M. Bier, University of Wisconsin-Madison 
 
2:00 – 3:00 Registration, Coffee and Refreshments 
 
  Opening Lecturers: 
3:00 – 4:00 “Risk Analysis and Decision Theory: Issues and Challenges” 

David Rios Insua, Universidad Rey Juan Carlos 



 

 
4:00 – 5:00 “Risk Analysis and Risk Management in an Uncertain World” 

Howard Kunreuther, Wharton School, University of Pennsylvania 
 
5:00 – 5:30  Poster Advertisement Session 
 
6:30 – 8:30 Poster Session and Reception (Room DE, 2nd Floor) 

SAMSI will provide poster presentation boards, tape and clips to secure posters. 
Poster presenters, please have your posters ready by 6:15.  

 
Monday, September 17, 2007 
Radisson Hotel RTP  
Room H, 3rd  Floor 
 
7:45 – 8:30  Registration and Continental Breakfast 
 
8:30 – 8:45  Welcome 
  Jim Berger, SAMSI  
 
  Insurance & Financial Risk  
8:45 – 9:30 Impact 
  “Managing Expectations of the Analysis of Extreme - The Policy Makers Story” 

Dougal Goodman, The Foundation for Science and Technology, UK 
 
9:30 – 10:15 Finance  
  “Heavy Tails and Financial Time Series Models” 

Richard Davis, Columbia University 
 
10:15 – 10:45 Break 
 
10:45 – 11:30  Technical Approach 
  “Technical Approach to Financial Risk for Extreme Events” 

Yacov Haimes, University of Virginia 
 
11:30 – 12:00 Discussion Panel 
  Jonathan Hosking, IBM and Pilar Muñoz, Technical University of   
  Catalonia 
  
12:00 – 1:00 Lunch (Room DE, 2nd Floor) 
 
1:00 – 2:45 New Researchers Session: 
   

“Testing and Modeling Extreme Dependencies in Financial Markets” 
Zhengjun Zhang, University of Wisconsin-Madison 
 

  “Phase Type Distributions in Actuarial Science” 



 

N. D. Shyamal Kumar, University of Iowa 
 

“Generalized Copula Structures for Multiattribute Utility Functions” 
Ali Abbas, University of Illinois at Urbana-Champaign 
 
“Prediction for Max-Stable Processes via an Approximated Conditional Density” 
Dan Cooley, NCAR/Colorado State 
 
“Critical Weather Forecasts: The Needle in the Haystack” 
Eva Regnier, Naval Postgraduate School 

 
2:45 – 3:15 Break 
 
  Extreme Values 
3:15 – 4:00 “Extreme Value Statistics for Atmospheric Data” 

Eric Gilliland, NCAR 
 
4:00 – 4:45 “Multivariate Extreme Value Statistics- a Risk Management Tool” 

Holger Rootzén, Chalmers University of Technology 
 
4:45 – 5:15 Discussion Panel 
  Tailen Hsing, University of Michigan and Luis Pericchi, University 
   of Puerto Rico, Rio Piedras 
 
Tuesday, September 18, 2007 
Radisson Hotel RTP  
Room H, 3rd  Floor 
 
8:30 – 9:00  Continental Breakfast 
 
  Experts and Decisions  
9:00 – 9:45 Expert Opinion 
  “Elicitation of Expert Opinion as a Prior Distribution” 

Paul Garthwaite, Open University 
 
9:45 – 10:30 “Psychology of Risk” 
  Thomas Wallsten, University of Maryland, College Park 
 
10:30– 11:00 Break 
 
11:00 – 11:45 “Atlantic Hurricanes and Climate Change” 
  Thomas Knutsen, Geophysical Fluid Dynamics Laboratory/NOAA 
 
11:45 – 12:15  Discussion Panel 
  Robert Clemen, Fuqua School of Business, Duke University 
  
12:15 – 1:30 Lunch (Room DE, 2nd Floor) 

http://www.radisson.com/researchtrianglenc�


 

 
  Bio and Environmental Health Risk  
1:30 – 2:15 “Environmental Health Modeling” 
  Lianne Sheppard, University of Washington 
 
2:15 – 3:00 “Environmental Risk Assessment” 
  Anne Smith, CRAI 
 
3:00 – 3:30 Discussion Panel 
  Sheldon Jacobson, University of Illinois at Urbana-Champaign 
 
3:30 – 4:30 Break 
 
4:30 – 5:30 Distinguished Lecture  
  “The Challenges of Analysing Outbreaks of Infectious Diseases” 

Christl Donnelly, Imperial College 
 
5:30  Reception (Room FG, 3rd Floor) 
 
   
Wednesday, September 19, 2007 
Radisson Hotel RTP  
Room H, 3rd  Floor 
 
8:00 – 8:45  Continental Breakfast 
 
  Risk Management  
8:45 – 9:30 “Partial Specification of Risk Models” 
  Tim Bedford, Strathclyde Business School 
 
9:30 – 10:15 Forecasting for Climate 
  Mitchell Small, Carnegie Mellon University 
 
10:15 – 10:45 Break 
 

Closing Lecture 
10:45 – 11:45  “Challanges to Applied Risk Management” 

Ralph Keeney, Fuqua School, Duke University 
   
11:45 – 12:30 Summation Discussants 
  James Hammitt, Harvard University and Fabrizio Ruggeri, CNR-IMATI 
 
12:30 – 1:30 Lunch (Room DE, 2nd  Floor) 
 
1:30 – 2:15     Open Discussion 
  

http://www.radisson.com/researchtrianglenc�


 

2:15 – 4:00 Working Group Formation and Reports 
 
Speaker Abstracts 
 
Ali Abbas 
University of Illinois, Urbana Champaign 
Department of Industrial and Enterprise Systems Engineering 
aliabbas@uiuc.edu 
 
“Generalized Copula Structures for Multiattribute Utility Functions” 
 
We define MAU copulas that express a continuous and bounded utility function that is strictly 
increasing with its arguments in terms of its marginal utility functions. We show the conditions 
under which MAU copulas yield the additive, multiplicative, and multilinear forms of utility 
functions, or the functional forms of partial utility independence. We use sensitivity analysis to 
illustrate how a decision maker can determine apriori the order of joint utility assessments 
needed for a given problem. 
 
Tim Bedford 
Strathclyde University 
Department of Management Science 
tim.bedford@strath.ac.uk 
 
Abstract: TBD 
 
Vicki Bier 
University of Wisconsin-Madison 
Department of Industrial and Systems Engineering 
bier@engr.wisc.edu 
 
“Operations Research and Risk Analysis” 
 
Probabilistic risk assessment provides practical techniques for predicting and managing risks 
(i.e., the frequencies and severities of adverse consequences) in complex systems. In this 
presentation, we survey methods for probabilistic risk assessment, emphasizing methods for 
estimating accident frequencies (e.g., fault trees, event trees) and dealing with uncertainties (e.g., 
Bayesian statistics, Monte Carlo simulation).  For systems under threat from intelligent 
adversaries, we also briefly discuss the application of game-theoretic ideas.   
 
Dan Cooley 
Colorado State University 
Department of Statistics 
cooleyd@stat.colostate.edu 
 
“Prediction for Max-Stable Processes via an Approximated Conditional Density” 
 



 

The dependence structure of a max-stable random vector is characterized by its spectral 
measure.  Given only the spectral measure, we present a method for approximating the 
conditional density of an unobserved component of a max-stable random vector given the other 
components of the vector.  The approximated conditional density can be used for prediction.  We 
also present a new parametric model for the spectral measure of a multivariate max-stable 
distribution.   This model is used to perform prediction for both a time series and spatial process. 
 
Richard Davis 
Columbia University 
Department of Statistics 
rdavis@stat.columbia.edu 
 
“Heavy Tails and Financial Time Series Models” 
 
Heavy tails is a common feature of most financial time series. 
 
Multivariate regular variation is often used as a building block for modeling heavy-tailed 
multivariate phenomena.  Interestingly, many time series models, such as GARCH and stochastic 
volatility (SV) models that are commonly used for modeling financial time series, have finite 
dimensional distributions which are regularly varying.  The implication of this property, as 
applied to the limit theory for the sample mean, autocovariance and autocorrelation functions, 
and extremes for these models, will be described.  While GARCH and SV models share many of 
the same properties-both are Martingale differences and exhibit heavy tails and volatility 
clustering, it turns out that the extremal behavior is quite different. Unlike a SV process, 
extremes cluster for a GARCH process.  This provides a potential method for discriminating 
between SV and GARCH models from the data.   (This is joint work with Thomas Mikosch.) 
 
Dipak Dey 
University of Connecticut 
Department of Statistics 
dey@snet.net 
 
“Prior Elicitation” 
 
Abstract: TBD 
 
Christl Donnelly 
Imperial College London 
Department of Infectious Disease Epidemiology 
c.donnelly@imperial.ac.uk 
 
“The Challenges of Analysing Outbreaks of Infectious Diseases” 
 
Outbreaks of infectious diseases can cause considerable risks to public health and associated 
alarm throughout communities.  Analysing an outbreak of a novel infectious agent or a well 
known infectious agent in a novel setting provides challenges to statisticians and quantitative 
epidemiologists because: there is considerable pressure for immediate answers to both biological 



 

and public health questions; little data are available early on; and what data are available have 
biases in that patients with the longest times, for example from infection to showing symptoms, 
are less likely to appear in the earliest available data.  Increasingly sophisticated statistical 
methods have been developed to provide unbiased estimates of key epidemiological parameters 
in “real time”.  As ever, sound science-based public health decisions depend on the quality of the 
available data, the suitability of the analytical methods, and the understanding by policy makers 
of the required assumptions as well as the uncertainty associated with the results obtained.  
 
Paul Garthwaite 
Open University  
Department of Statistics 
p.h.garthwaite@open.ac.uk 
 
“Elicitation of Expert Opinion as a Prior Distribution” 
 
Bayesian statistical methods provide a formal mechanism for taking into account expert 
subjective opinion that has been expressed as a prior (probability) distribution. Obtaining such a 
distribution is the purpose of an elicitation method:  it asks the expert to perform meaningful 
assessment tasks and forms a probability distribution from the elicited assessments. Different 
elicitation methods are required for different situations, depending on, for example, the sampling 
model, the background experience of the expert, and the structure of the prior model. Tasks that 
could form part of many elicitation methods are described and biases that commonly affect them 
noted. Some elicitation methods are described, focusing on those suitable for quantifying opinion 
about generalised linear models. The role of overfitting and feedback is discussed. Applications 
where the methods have been used are outlined. 
 
Eric Gilleland 
National Center for Atmospheric Research (NCAR) 
Research Applications Laboratory (RAL) 
ericg@ucar.edu 
 
“Extreme Value Statistics for Atmospheric Data” 
 
Often the extreme values of atmospheric data are of the most interest to researchers and 
practioners.  Recently, much work has been carried out using univariate extreme-value theory for 
these data sets.  Some investigation into potential methods for handling spatially correlated data 
has been investigated, and some software has been made available.  This will be a review of 
some of the proposed methods for modeing extremes for such types of datasets, and 
R software currently available. 
 
Dougal Goodman 
The Foundation for Science and Technology 
dougal.goodman@foundation.org.uk 
 
Abstract: TBA 
 



 

Yacov Y. Haimes  
University of Virginia 
L. R. Quarles Professor of Systems and Information Engineering 
Center for Risk Management of Engineering Systems  
haimes@virginia.edu 
 
“Technical Approach to Financial Risk for Extreme Events” (*) 

 
Studies which assert the inadequacy of currently available measures of financial risk in capturing 
extreme market conditions, also suggest the need for alternative measures of risk that are more 
appropriate for such events. Volatility, for instance, is justified for stable market scenarios, but it 
is weak in addressing portfolio risks under aberrant market fluctuations.  The Partitioned 
Multiobjective Risk Method (PMRM), developed in 1984, has been successfully deployed to a 
variety of engineering applications including dam safety, flood warning and evacuation, 
navigation systems, software development, and project management, among others. A measure 
of an extreme portfolio risk, denoted by f4, is defined as the conditional expectation for a lower 
tail region of the distribution of the possible portfolio returns. The PMRM-based portfolio 
selection model can provide safeguards against extreme losses without compromising the 
achievable returns on investments as suggested by currently available portfolio models. While 
there is one-to-one correspondence between f4 and the Value-at-Risk (VaR), f4 can be more 
descriptive of the thickness of the lower-tail—hence making it potentially more robust than VaR. 
It is worth mentioning that f4 is related to the concept of semivariance—a measure of the 
conditional variance for a prespecified region of a given distribution. 
 
(*) This presentation draws on the paper by Santos-Haimes, “Applying the Partitioned 
Multiobjective Risk Method (PMRM) to Portfolio Selection,” Risk Analysis, 24(3), 2004. 
 
Ralph Keeney 
Duke University 
Fuqua School of Business 
KeeneyR@aol.com 
 
“Challanges to Applied Risk Management” 
 
Major challanges to applying risk analysis and decision analysis to important decisions involving 
extreme events are outlined. Concepts and procedures to address these challanges are discussed. 
 
Thomas Knutson 
Geophysical Fluid Dynamics Laboratory/NOAA 
Department of Climate Dynamics and Prediction Group 
Tom.Knutson@noaa.gov 
 
“Atlantic Hurricanes and Climate Change” 
 
Abstract: TBD 
 



 

Howard Kunreuther 
University of Pennsylvania 
 
Abstract: TBD 
 
Eva Regnier 
Naval Postgraduate School 
Defense Resources Management Institute 
eregnier@nps.edu 
 
“Critical Weather Forecasts: The Needle in the Haystack” 
 
Weather forecasts can and do save thousands of lives per year in the U.S. by allowing people to 
take short-term protective action, such as evacuation. However, protective action is often costly. 
The key is identifying the needle in the haystack – the forecast conditions that should trigger 
protective action. Weather forecasts are not generally designed to provide specific risk 
assessments to help users identify these critical forecast conditions. In the case of the hurricane 
threat, quantifying specific risk is particularly difficult because forecast information evolves 
dynamically and because the historical record of both storms and forecasts is too sparse to 
provide easy statistical risk measures.   
 
David Rios 
Universidad Rey Juan Carlos 
Department of Statistics and Operations Research 
david.rios@urjc.es 
 
“Overview talk” 
 
Abstract: TBD 
 
Holger Rootzen 
Chalmers 
Department of Mathematical Sciences 
 
Abstract: TBD 
 
Lianne Sheppard 
University of Washington 
 
Abstract: TBD 
 
Nariankadu.Shyamalkumar 
University of Iowa 
Department of Statistics and Actuarial Science 
shyamal-kumar@uiowa.edu 
 



 

Abstract: TBD 
 
Mitchell Small 
Carnegie Mellon 
 
Abstract: TBD 
 
Anne Smith 
CRA International, Inc. 
asmith@crai.com 
 
“Environmental Risk Assessment” 
 
Abstract: TBD 
 
Richard Smith 
North Carolina State University 
 
Abstract: TBD 
 
Thomas Wallsten 
University of Maryland-College Park 
Department of Psychology 
twallsten@psyc.umd.edu 
 
“Psychology of Risk” 
 
Abstract: TBD 
 
Zhengjun Zhang 
University of Wisconsin 
Department of Statistics 
zjz@stat.wisc.edu 
 
“Testing and Modeling Extreme Dependencies in Financial Markets” 
 
Testing and modeling extreme dependencies in financial markets are difficult tasks. The first part 
of talk introduces a new dependence concept, the quotient correlation which is defined  as an 
alternative to Pearson’s correlation that is more intuitive and flexible in cases where the tail 
behavior of data is important. Using the new dependence concept, a new test statistic (the gamma 
test statistic) is derived. The gamma test can efficiently detect tail (in)dependencies in all 
simulated examples. 
  
Classical treatments of multivariate extremes use certain multivariate extreme value distributions 
to model the dependencies between components. An alternative approach based on multivariate 
max-stable processes enables the simultaneous modeling of dependence within and between time 



 

series. We propose a specific class of max-stable processes, known as multivariate maxima of 
moving maxima (M4 processes for short), and present procedures to estimate their coefficients. 
To illustrate the methods, some examples are given for modeling jumps in returns in multivariate 
financial time series. 
 
IX.  Program on Random Media Opening Workshop 
 
Schedule 
 
Sunday, September 23, 2007 
Radisson Hotel RTP 
Room H, 3rd Floor 
 
12:00-1:00  Pre-Paid and Waived Registration in Hotel Lobby 

Onsite Registration (Room H, 3rd Floor) 
Lunch (Room AB, 2nd Floor) 

 
1:00-1:45  Tutorial: Problems with Multiple Time Scales: Theoretical and Computational 

Aspects 
Eric Vanden-Eijnden, New York University 

 
1:45-2:30  Tutorial: Reaction-Diffusion Fronts in Random Flows 

Jack Xin, University of California-Irvine 
 
2:30-3:00  Break 
 
3:00-3:45  Gunther Uhlmann, University of Washington 

Scattering Relation and Broken Scattering Relation in Inverse Problems 
 
3:45-4:30  Randy Leveque, University of Washington 

Shock Wave Propagation in Tissue and Bone 
 
Monday, September 24, 2007 
Radisson Hotel RTP  
Room H, 3rd Floor 
 
7:45-8:45  Registration and Continental Breakfast (Room H, 3rd Floor) 
 
8:45-9:00  Welcome 

Jim Berger, SAMSI 
 
9:00-9:45  Stanislav Molchanov, University of North Carolina-Charlotte 

Phase Transitions and the Limit Theorems for the Long Polymers Chains 
 
9:45-10:30  Tom Hou, California Institute of Technology 

On the Stabilizing Effect of Convection in 3D Incompressible Flows 

http://www.radisson.com/researchtrianglenc�
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10:30-11:00  Break 
 
11:00-11:45  Maarten de Hoop, Purdue University 

Analysis of Field-Field Cross Correlations in Random Media and Seismic 
Interferometry in SE Tibet 

 
12:00-1:00  Lunch (Room AB, 2nd Floor) 
 
1:00-1:45  Wojbor Woyczynski, Case Western Reserve University 

Classical and Fractional Models in Nonlinear Porous Media 
 
1:45-2:30  John Cushman, Purdue University 

A Universal Field Equation for Dispersion: Turbulence, Porous Media, Nano-
films and Microbial Dynamics 

 
2:30-3:00  Break 
 
3:00-3:45  Sam Kou, Harvard University 

Fractional Gaussian Noise, Subdiffusion and Stochastic Networks in Biophysics 
 
4:00-4:45  Poster Advertisement Session 
 
6:30-8:30  Poster Session and Reception (Room AB, 2nd Floor) 

Poster Presenters: Please have posters set up by 6:00 pm 
 
SAMSI will provide poster presentation boards and tape. The board dimensions 
are 4 ft. wide by 3 ft. high. They are tri-fold with each side being 1 ft. wide and 
the center 2 ft. wide. Please make sure your poster fits the board. The boards can 
accommodate up to 16 pages of paper measuring 8.5 inches by 11 inches. 

 
Tuesday, September 25, 2007 
Radisson Hotel RTP  
Room H, 3rd Floor 
 
7:45-8:30  Continental Breakfast 
 
8:30-9:15        Weinan E, Princeton University 
         Some Representative Issues in Multiscale Modeling 
 
9:15-10:00  Gretar Tryggvason, Worcester Polytechnic Institute 

Studying the Dynamics of Heterogeneous Continuum Systems using DNS 
 
10:00-10:30  Break 
 
10:30-11:15  Bjorn Engquist, University of Texas-Austin 

http://www.radisson.com/researchtrianglenc�


 

Interface Tracking in Connection to Multiscale Processes 
 
11:15-12:00  Discussion Panel 

Gretar Tryggvason and Bjorn Engquist 
 
12:00-1:00  Lunch (Room AB, 2nd Floor) 
 
1:00-1:45  Lisa Fauci, Tulane University 

Interface Problems Inspired by the Biofluidmechanics of Reproduction 
 
1:45-2:30  John Lowengrub, University of California-Irvine 

Multiscale Models of Solid Tumor Growth and Angiogenesis: Effect of the 
Microenvironment 

 
2:30-3:00  Break 
 

New Researcher Talks 
3:00-3:40  Karen Daniels, North Carolina State University 

Sound Propagation and Force Chains in Granular Materials 
 
3:40-4:20  John Fricks, Penn State University 

Diffusion of Particles in Biofluids 
 
4:20-5:00  Lucy Zhang, Rensselaer Polytechnic Institute 

Fluid and Deformable-Structure Interactions in Bio-Mechanical Systems 
 
Wednesday, September 26, 2007 
Radisson Hotel RTP  
Room H, 3rd Floor 
 
8:00-9:00  Continental Breakfast 
 
9:00-9:45  Jean-Pierre Fouque, University of California-Santa Barbara 

An Introduction to Time Reversal and Applications 
 
9:45-10:30  Karl Kunisch, University of Graz 

Semi-smooth Newton Methods for Imaging and Interface Problems 
 
10:30-11:00  Break 
 
11:00-12:00  Discussion Panel 
 
12:00-1:00  Lunch 
 
1:00-3:00  Synthesis and Working Group Formation 
 

http://www.radisson.com/researchtrianglenc�


 

SPEAKER ABSTRACTS 
 
John Cushman 
Purdue University 
Department of Mathematics and Department of Earth and Atmospheric Sciences 
jcushman@purdue.edu 
 
“A Universal Field Equation for Dispersion: Turbulence, Porous Media, Nano-films and 
Microbial Dynamics” 
 
Nearly fifty years ago Zwanzig posited that a wave-vector and frequency dependent 2nd-order 
diffusion tensor, tensor-producted with the Fourier-mode of the gradient of concentration, was 
the appropriate constitutive law for diffusion when the space time-scales are pre-asymptotic.   
Here we present a generalization of his pioneering idea, along with the appropriate background 
analysis, and apply the concept to four disparate topics on disparate scales.  MD and MC 
simulations are employed with the theory to examine phase transitions and stick-slip phenomena 
in confined nano-films, 3d-PTV experiments are employed with the theory to look at pre-
asymptotic dispersion in porous media, a Levy-velocity process is used to study Richardson and 
related atmospheric super-diffusions, and renormalized Levy-trajectories are used to model 
microbe motility.  Each of these, as well as many other dispersive processes, obeys the same 
form of a field equation. 
 
Karen Daniels 
North Carolina State University 
Department of Physics 
karen_daniels@ncsu.edu 
 
“Sound Propagation and Force Chains in Granular Materials” 
 
One prominent feature of granular materials is the highly nonuniform distribution of internal 
forces, in which a small fraction of the particles carry a large fraction of the total force, arranged 
in roughly colinear structures. To understand which signatures of this “force chain” network are 
present in acoustic signals, we perform experiments in 2D arrays of photoelastic particles and 
examine the spatio-temporal dynamics due to sound waves. Because a photoelastic disk viewed 
through crossed polarizers has a brightness pattern indicative of its stress state, such aggregations 
allow measurement of the forces and positions for all particles. In our experiments, we send 
discrete pulses through granular packings, and simultaneously make optical measurements of the 
changes in the force chain network using a digital high speed camera and use biaxial 
accelerometers of similar size and mass to the photoelastic particles to provide the amplitude and 
speed of the response. We examine the influence of the force chain network on the propagation 
properties, and the differences in signals parallel and perpendicular to the direction of the driver 
motion. We observe differences in the speed, amplitude, and detailed response, with 
faster/stronger signals occurring along stronger force chains. In addition, we make time-reversed 
measurements within the material. 
 
Maarten de Hoop 



 

Purdue University 
Center for Computational & Applied Mathematics 
mdehoop@math.purdue.edu 
 
"Analysis of Field-Field Cross Correlations in Random Media and Seismic Interferometry in SE 
Tibet" 
 
Weinan E 
Princeton University 
Department of Mathematics 
weinan@math.princeton.edu 
 
"Some Representative Issues in Multiscale Modeling" 
 
This talk will focus on the methodologies for efficiently capturing the macroscale behavior of a 
system using microscopic models. I will try to give a candid assessment of the current status of 
the field, discussing both the main successes and the major difficulties. I will start by reviewing 
some of the classical methodologies. I will then discuss the attempts that have been made to 
construct general frameworks. I will present a relatively new strategy for constructing seamless 
techniques that do not require going back and forth between the macro and micro states of the 
system. If time permits, I will also discuss some typical instabilities and inconsistencies that can 
arise in multiscale methods. Finally, I will discuss what can be done for systems that do not have 
scale separation or any other special features. 
 
Bjorn Engquist 
University of Texas-Austin 
Department of Mathematics 
engquist@math.utexas.edu 
 
“Interface Tracking in Connection to Multiscale Processes” 
 
Lisa Fauci 
Tulane University 
Department of Mathematics 
fauci@tulane.edu 
 
“Interface Problems Inspired by the Biofluidmechanics of Reproduction” 
 
Complex fluid-structure interactions are central to mammalian fertilization. Motile spermatozoa, 
muscular contractions of the uterus and oviduct, as well as ciliary beating generate forces that 
drive fluid motion. At the same time, the dynamic shapes of these biostructures are determined 
by the fluid mechanics.  In many of these systems, the fluid exhibits non-Newtonian 
characteristics. While much progress has been made in the development of mathematical models 
and numerical methods for fluid-structure interactions in a Newtonian fluid, much work needs to 
be done in the case of complex fluids. In this talk we will give an overview of the classical work 
in fluid dynamics that has been applied to reproduction.  We will also present recent 



 

computational models, based upon an immersed boundary framework, that promise to provide 
insight into these complex, coupled dynamical systems. 
 
John-Pierre Fouque 
University of California-Santa Barbara 
Center for Research in Financial Mathematics and Statistics 
fouque@pstat.ucsb.edu 
 
“An Introduction to Time Reversal and Applications” 
 
I will explain what is a physical time-reversal experiment as conducted, for instance, by Mathias 
Fink and his group in Paris in the context of ultrasounds. Refocusing, multipathing, 
superresolution, and aperture enhancement will be discussed as well as applications in detection, 
destruction, imaging, communications. Finally, scaling regimes will be introduced and some 
recent mathematical results in the case of randomly layered media will be presented. 
 
John Fricks 
Penn State University 
Department of Statistics 
fricks@stat.psu.edu 
 
“Diffusion of Particles in Biofluids” 
 
High speed microscopy has enabled experimentalists to track individual microscopic particles in 
complex biofluids.    While traditional rheology can give insights into the bulk properties of 
these fluids, it may not be sufficient for understanding the diffusion of the microscopic particle in 
the biofluid including the interaction between the surface of the particle and the fluid.   These 
microscopy experiments attempt to understand diffusion 
through the paths of individual particles.  As an example of such diffusion, an experiment will be 
introduced in which microbeads are tracked in human lung mucus (in vitro) from both healthy 
patients and patients with cystic fibrosis with the goal of understanding the diffusion of 
microscopic pathogens.  The dynamics of  a bead is modeled using the generalized Langevin 
equations.  A maximum likelihood method to estimate parameters for a certain class of 
generalized Langevin equations will be presented along with an improved stochastic simulation 
method for this class of models.  
 
Tom Hou 
California Institute of Technology 
Department of Applied and Computational Mathematics 
hou@acm.caltech.edu 
 
“On the Stabilizing Effect of Convection in 3d Incompressible Flows” 
 
Convection and incompressibility are two important characteristics of incompressible Euler or 
Navier-Stokes equations. In 3D flows, the convection term is responsible for generating the 
vortex stretching term, which leads to large growth of vorticity and possibly a finite time blowup 



 

of the solution. Here we reveal a surprising nonlinear stabilizing effect that the convection term 
plays in regularizing the solution. Our study shows that the convection term tends to generate a 
locally anisotropic structure or flattening of the solution in the region of maximum vorticity, 
which could weaken or even deplete the nonlinearity, thus prevent a finite time blowup of the 
solution. We also discuss the difference of the stability properties between the full 3D 
incompressible flow and the interfacial flow. The implication of the stochastic formulation of the 
3D incompressible Navier-Stokes equations is also addressed. 
 
Sam Kou 
Harvard University 
Department of Statistics 
kou@stat.harvard.edu 
 
“Fractional Gaussian Noise, Subdiffusion and Stochastic Networks in Biophysics” 
 
In recent years, single-molecule experiments have emerged as a powerful means to study 
biophysical/biochemical processes; many new insights are obtained from this single-molecule 
perspective. One phenomenon recently observed in single-molecule biophysics experiments is 
subdiffusion, which largely departs from the classical Brownian diffusion theory. In this talk, by 
introducing fractional Gaussian noise (i.e., the derivative of fractional Brownian motion) into the 
generalized Langevin equation, we propose a model to describe the subdiffusion. We will study 
the analytical properties of the model, compare the model predictions with experiments, look at 
its connection with stochastic networks, and explore the implications of the model on enzyme 
reactions. 
 
Karl Kunisch 
University of Graz, Austria 
Department of Mathematics 
karl.kunisch@uni-graz.at 
 
“Semi-smooth Newton Methods for Imaging and Interface Problems” 
 
Imaging and interface problems typically contain nondifferentiability phenomena which appear 
to rule out second order - and specifically Newton type-methods for numerical realisations. - 
Over the last years, semi-smooth Newton methods, combined with proper smoothing and path-
following techniques in a function space setting have been developed to efficiently solve such 
problems. They are typically superlinearly convergent and mesh-independent. 
 
Randy LeVeque 
University of Washington 
Department of Applied Mathematics 
rjl@amath.washington.edu 
 
“Shock Wave Propagation in Tissue and Bone” 
 
Studying the physical and biological mechanisms of extracorporeal shock wave therapy (ESWT) 



 

requires modeling the propagation of strong shock waves through tissue and bone.  Interfaces 
between different biological materials lead to reflections and focusing of shock waves and the 
creation of strong rarefaction zones and cavitation fields. I will discuss recent numerical work 
using high-resolution finite volume methods in which each grid cell is allowed to have distinct 
material properties.  Sharp interfaces either occur at cell edges (if an appropriate geometry-
conforming grid can be obtained) or are represented by averaging the material properties over 
grid cells on a Cartesian grid. In either case, logically rectangular grids with adaptive mesh 
refinement are used to efficiently deal with multiscale problems where the medium has 
heterogeneities at various length scales. 
 
John Lowengrub 
University of California-Irvine 
Department of  Mathematics 
lowengrb@math.uci.edu 
 
“Multiscale Models of Solid Tumor Growth and Angiogenesis: Effect of the Microenvironment” 
 
Stanislav Molchanov 
University of North Carolina-Charlotte 
Department of Mathematics and Statistics 
smolchan@uncc.edu 
 
“Phase Transitions and the Limit Theorems for the Long Polymers Chains” 
 
Random walk in the presence of the localized potentials is a popular model for the explanation of 
the phase transitions in the biopolymers (say, albumin in the egg whites). The corresponding 
models were studied by the school of I.Lifshitz in the 60th and 70th at the physical level. The 
potential can be stationary in time (homopolymers) or randomly fluctuating in time (for instance, 
heteropylimers in DNA). In both cases we have to study the asymptotics of the solutions of the 
appropriate parabolic problem with compactly supported potentials. The asymptotics with 
respect to temperature demonstrate the phase transition from the globular to the diffusive state of 
the polymer. The talk will present the recent works in this area and the review of the open 
problems. 
 
Gretar Tryggvason 
Worcester Polytechnic Institute 
Department: Mechanical Engineering 
gretar@wpi.edu 
 
“Studying the Dynamics of Heterogeneous Continuum Systems using DNS” 
 
Systems where continuum models provide an accurate description of the system behavior, but 
where there is a large difference between the system scale and the smallest continuum scales are 
found in a wide range of industrial applications as well as in Nature. Multiphase flows, including 
bubbly flows and boiling, sprays, and solid suspensions, are common examples. Bridging the gap 
and using our understanding of the small scales to predict the behavior at the system scale is one 



 

of the grand challenges of science. Direct Numerical Simulations (DNS) of the evolution of 
sufficiently small systems so that all continuum scales are fully resolved, yet large enough so that 
interactions of structures of different scales can take place, are increasingly playing a central role 
in studies of the dynamics of heterogeneous continuum systems. Here, we will discuss in some 
details recent results for wall-bounded bubbly flows, where DNS have yielded new and 
unexpected insight into the subtle importance of accurately accounting for bubble deformability. 
The development of numerical methods for more complex multiphase flows, where it is 
necessary to include thermal and/or electric fields and phase changes, is also underway and a few 
examples of the influence of electric fields on the dispersion of drops in a channel flow, the 
effect of flow on the growth of microstructures during solidification, and boiling are presented. 
 
Gunther Uhlmann 
University of Washington 
Department of Mathematics 
gunther@math.washington.edu 
 
“The Scattering Relation and the Broken Scattering Relation in Inverse Problems” 
 
The scattering relation measures the exit points of a medium and directions of ray paths 
(geodesics) of waves, given its entrance point and entrance direction as well as the travel time. 
The broken scattering relation measures the exit point and direction of once broken (reflected) 
ray paths and the travel time. The inverse problems we consider consist of determining the index 
of refraction of the medium by knowing the scattering relation or the broken scattering relation. 
 
In this talk we will describe some recent results obtained about both inverse problems. This is 
joint work with L. Pestov and P. Stefanov (scattering relation) and Y. Kurylev and M. Lassas 
(broken scattering relation). We will also describe several inverse problems arising in geophysics 
and medical imaging where the scattering relation and broken scattering relation can be 
determined from boundary observations. 
 
Eric Vanden-Eijnden 
New York University 
Department of Mathematics 
eve2@cims.nyu.edu 
 
“Problems with Multiple Time Scales: Theoretical and Computational Aspects” 
 
Stochastic systems with widely disparate time scales represent a challenge for numerical simulations 
In this talk, I will review several techniques that have been introduced recently to simulate these 
systems: projective integration methods, HMM-like multiscale integrators, and boosting methods. I 
will discuss the theoretical background of these integrators, show how they differ and explain what 
are their strengths and weaknesses. I will also illustrate HMM-like multiscale integrators in the 
context of the simulation of Markov jump processes arising e.g. in chemical kinetics. 
 
Wojbor Woyczynski 
Case Western Reserve University 
Department of Statistics 



 

waw@case.edu 
 
“Classical and Fractional Models in Nonlinear Porous Media” 
 
The talk will present an overview of the classical nonlinear porous medium equation as well as 
the more recent efforts at developing nonlinear fractional models that would permit non-classical 
scaling behavior, different from Barenblatt asymptotics. Mathematical underpinnings as well as 
computational Monte Carlo-style methods via interacting particle systems will be discussed. 
 
Jack Xin 
University of California-Irvine 
Department of Mathematics 
zhanglucy@rpi.edu 
 
“Reaction-Diffusion Fronts in Random Flows” 
 
In this expository talk, we shall review the analysis of front solutions of stochastic reaction-
diffusion-advection equations using large deviation and maximum principle approaches. We 
begin with a background of such problems arising in turbulent combustion and basic 
probabilistic tools, and end with open problems on fronts (interfaces) in random media. 
 
Lucy Zhang 
Rensselaer Polytechnic Institute 
Department of Mechanical, Aerospace, and Nuclear Engineering 
zhanglucy@rpi.edu 
 
“Fluid and Deformable-Structure Interactions in Bio-Mechanical Systems” 

 
Fluid-structure interactions exist in many aspects of our daily lives. Typical biomedical 
engineering examples are blood flowing through a blood vessel and in the heart. Recently, more 
attentions are paid to the development of micro-air vehicles that require the designs of morphing 
wings or flapping wings. Fluid interacting with moving or embedded structures poses more 
numerical challenges for its complexity in dealing with transient and simultaneous interactions 
between the fluid and solid domains. To obtain stable, effective, and accurate solutions is not 
trivial. Traditional methods that are available in commercial software often generate numerical 
instabilities.  
 
In this talk, a novel numerical solution technique, Immersed Finite Element Method (IFEM), is 
introduced for solving complex fluid-structure interaction problems in various engineering fields. 
The fluid and solid domains are fully coupled, thus yield accurate and stable solutions. The 
variables in the two domains are interpolated via a delta function induced from one of the shape 
functions used in meshfree methods. This approach enables the use of non-uniform grids in the 
fluid domain, which allows the use of arbitrary geometry shapes and boundary conditions. This 
method extends the capabilities and flexibilities in solving various biomedical, traditional 
mechanical, aerospace, and nuclear engineering problems with detailed and realistic mechanics 
analysis. Verification problems will be shown to validate the accuracy and effectiveness of this 



 

numerical approach.  
 
Several example problems will be presented. One form of cardiovascular disease, atrial 
fibrillation (AF), is studied using the IFEM. We examine the blood flows in blood vessels and 
left heart, in particular the left atrium and left atrial appendage (LAA), which is important in the 
development of strokes in those suffering from atrial fibrillation (AF).  
 
POSTER PRESENTATIONS 
 
Daniel Alfaro-Vigo 
Instituto de Matematica Pura e Aplicada (IMPA) 
dgalfaro@impa.br 
 
“Time Reversal in a Photonic Crystal” 
 
Steven Baker 
University of Alabama-Birmingham 
Department of Mathematics 
sjbaker@uab.edu 
 
“Minimizing the Ground State Energy of an Electron in a Randomly Deformed Lattice” 
 
J. Thomas Beale 
Duke University 
Department of Mathematics 
beale@math.duke.edu 
 
“Locally Corrected Semi-Lagrangian Methods for Stokes Flow with Elastic Interfaces” 
 
We describe a numerical method developed in work with J. Strain for computing time-dependent 
viscous flow with a moving interface which responds elastically to stretching.  For the motion of 
the interface we use Strain's semi-Lagrangian contouring 
method.  The Stokes velocity is computed as a potential integral in a periodic box using Ewald 
summation, with the smooth part found as a Fourier series and the remaining part treated as a 
local correction. 
 
Nicola Costanzino 
Penn State University 
Department of Mathematics 
costanzi@math.psu.edu 
 
“Multidimensional Pulsating Fronts in Discontinuous Heterogeneous Media” 
 
Laurent Demanet 
Stanford University 
Department of Mathematics 
demanet@gmail.com 



 

 
“Fast Computation of Fourier Integral Operators” 
 
Josselin Garnier 
Universite Paris 7 
Laboratoire de Probabilites et Modeles Aleatoires 
garnier@math.jussieu.fr 
 
“Effective transport equations and enhanced backscattering in random waveguides” 
(with Knut Solna) 
 
Mohar Guha 
University of Michigan-Ann Arbor 
Department of Mathematics 
mguha@umich.edu 
 
“Front Dynamics of Non-Smooth Ignition Systems” 
 
Shilpa Khatri 
New York University 
Courant Institute of Mathematical Sciences 
khatri@cims.nyu.edu 
 
“A Numerical Method for Soluble Surfactants on Moving Interfaces” 
 
In many real world multiphase flow problems, there are surfactants present. These are surface 
reacting agents that modify the strength of the surface tension. The concentration of the 
surfactant on the interface separating the fluids can be modeled with a time-dependent 
differential equation defined on the time-dependent and deforming interface. For soluble 
surfactants, this is also coupled to a PDE for the concentration of surfactants in the bulk. We 
present a second order method based on an explicit but yet Eulerian discretization of the 
interface. We use standard finite difference schemes on the discretization of the interface to solve 
the PDE for the surface concentration. The PDE for the concentration in the bulk will, in the 
spirit of interface tracking methods, be solved on a fixed uniform grid. The interface arbitrarily 
cuts through the uniform grid so the boundary flux condition for the bulk surfactant needs a 
special treatment. We will discuss the details of this implementation and show results in two 
dimensions. 
 
Isaac Klapper 
Montana State University 
Department of Mathematical Sciences 
klapper@math.montana.edu 
 
“Modeling Biofilms as Viscoelastic Materials” 
 



 

Biofilms are complicated, living conglomerates of microbes (bacteria, archaea, algae, ...) and 
self-secreted material (polysaccharides, proteins, DNA, vesicles, ...)found nearly ubiquitously in 
wet and damp environments. In fact, almost half of the earth's biomass (and maybe even more) 
may exist in the form of biofilms. An estimated 2/3 of human bacterial infections involve 
biofilms. 
 
Biofilm structure plays an important role in their function and control. It is thus important to 
determine physical properties of biofilms regarded as materials. Measurements indicate that 
biofilms can be characterized as viscoelastic fluids. Observations demonstrate the tendency for 
material failure via sloughing of large chunks. Qualitative and quantitative study of these 
combined and interrelated physical and material phenomena are important for understanding 
long-time biofilm behavior. We present a combination of experimental and modeling methods 
with the goal of addressing biofilms as physical materials and, in particular, understanding their 
response to imposed mechanical stress. 
 
Using the immersed boundary method, a numerical method which allows coupling of elastic and 
viscous forces within an interacting fluid-structure system, we have developed a code capable of 
simulating the interaction of a viscoelastic, breakable material with a bulk shear flow. The 
biofilm model consists of discretized particles connected by generalized, viscoelastic springs. 
Spring forces are distributed within the fluid flow, and, in turn, fluid flow advects the discretized 
biofilm, all done in such a way as to obey momentum and mass conservation laws. We will 
present example simulation results. 
 
Use of these generalized, viscoelastic springs requires calibration from measurements of biofilm 
constitutive properties. Available measurements from bulk rheology allow us to conclude that 
biofilms behave as viscoelastic fluids, providing significant constraints on choice of spring 
model. These measurements also provide some information on material constants which we can 
translate into spring parameter values. However, biofilms are heterogeneous materials and it is 
plausible to expect that constitutive heterogeneity in particular may have important implications 
for mechanical behavior. Since bulk rheology can only provide macroscale information, we have 
begun making microscale observations of biofilm material properties using recently developed 
brownian motion - Stokes-Einstein relation techniques. We will present preliminary results using 
this method. 
 
Harun Kurkcu 
University of Minnesota 
School of Mathematics 
kurkcu@math.umn.edu 
 
“High-Frequency Scattering by Infinite Periodic Rough Surfaces” 
 
Yingjie Liu 
Georgia Institute of Technology 
Department of Mathematics 
yingjie@math.gatech.edu 
 



 

“Hierarchical Reconstruction for DG and Finite Volume Schemes” 
(Joint with Chi-Wang Shu, Eitan Tadmor and Mengping Zhang) 
 
Motivated by the moment limiter of Biswas, Devine and Flaherty [Appl. Numer. Math. 14 
(1994)], we develop a general non-oscillatory hierarchical reconstruction (HR) procedure for 
removing the spurious oscillations in the high degree polynomial of a cell computed by the 
central DG scheme. This procedure is fully multidimensional and can be applied to any shapes of 
cells at least in theory. HR uses the most compact stencil and thus fitts very well with DG. 
Further more, it doesn't need any charcteristic decomposition even for very high order, such as 
5th order, even though there will be small overshoots/undershoots for very high order when there 
are interactions of discontinuities.  HR can be applied to central and finite volume schemes as 
well resulting in a new finite volume approach. These finite volume schemes can be used for 
unstructured meshes with essentially no restriction on meshes, and can be done without 
characteristic decomposition. We will demonstrate through numerical experiments the 
effectiveness of the HR. 
 
Miao-jung Yvonne Ou 
University of Central Florida 
Department of Mathematics 
mou@mail.ucf.edu 
 
“De-Homogenization: Mathematics for Retrieving Microstructural Information from 
Macroscopic Properties” 
 
The effective (macroscopic)  properties of a composite depend both on the properties of its 
constituents and on how they are arranged, i.e. the microstructure. In this poster, we present a 
mathematical formulation of retrieving microstructural information from effective properties of 
composite materials at different frequencies/temperatures.  The core of this formulation is the 
integral representation formula (IRF) for effectively properties. The IRF is a Stieltjes type 
integral which includes the dependence on microstructure in the positive Borel measure of the 
integral. The moments of this measure provide a natural hierarchy of microstructural information 
in the sense of refining bounds on the effective properties as presented in the papers by Kantor & 
Bergman and Golden & Papanicolaou. More precisely, the N-th moment is related to the (N+1)-
point correlation function of the microstructure. For the case of dielectric composites of two 
isotropic constituents, the moments can be reconstructed from effective dielectric permittivites of 
different frequencies by using the inversion method proposed in our recent papers. Remarkably, 
despite the fact that the reconstruction of the Borel measure is a very ill-posed problem, the 
reconstruction of moments is very stable, as is shown in the analysis in our papers. The 
reconstructed moments can be further used to compute the effective properties of other 
frequncies. Most importantly, the volume fraction of one constituent is equal to the zeroth 
moment. The problem of retrieving information from moments of higher orders is open. 
Generalization of this scheme to composite of viscoelastic materials will also be presented in the 
poster. This requires the derivation of a suitable IRF by using theory of several complex 
variables.  Another application of this scheme can be to recover the property of one constituent 
given both the property of the other and the microstructure.  
* Some of the contents presented in this poster are joint work with E.Cherkaev and D. Zhang. 



 

 
Knut Solna 
University of California-Irvine 
Department of Mathematics 
ksolna@math.uci.edu 
 
“Effective Transport Equations and Enhanced Backscattering in Random Waveguides” (with 
Josselin Garnier) 
 
Sheldon Wang 
New Jersey Institute of Technology 
Mathematical Sciences Department 
xwang@njit.edu 
 
“On Finite Element Modeling of Random Media” 
 
Yimin Xiao 
Michigan State University and SAMSI 
Department of Statistics 
xiaoyimi@stt.msu.edu 
 
“Gaussian and Stable Random Fields: Dependence Structure and Fractal Properties” 
 
Isotropic and anisotropic random fields arise naturally in probability theory, statistics and have 
been applied in a wide range of scientific areas. Examples include fractional Brownian motion, 
solutions to stochastic heat and wave equations driven by Gaussian or stable noises, various 
spatiotemporal processes and many more. We provide general methods for studying the 
dependence structure, sample path regularity, and fractal properties of Gaussian and stable 
random fields. 
 
Ke Xu 
University of North Carolina-Chapel Hill 
Department of Mathematics 
xuke@email.unc.edu 
 
“On the Correspondence Between Creeping Flows of Viscous and Viscoelastic Fluids” 
 
From the wealth of exact solutions for Stokes flow of simple viscous fluids [Pozrikidis, Oxford 
University Press, Oxford, 1997, 222-311], the classical “viscous-viscoelastic correspondence” 
between creeping flows of viscous and linear viscoelastic materials yields exact viscoelastic 
creeping flow solutions. The correspondence is valid for an arbitrary prescribed source: of force, 
flow, displacement or stress; local or nonlocal; steady or oscillatory. Two special 
Stokes singularities, extended to viscoelasticity in this way, form the basis of 
modern microrheology [Mason and Weitz, Phys. Rev. Lett. 74 (1995), 1250-1253]: the Stokeslet 
(for a stationary point source of force) and the solution for a driven sphere. We amplify these 



 

viscoelastic creeping flow solutions with a detailed focus on experimentally measurable 
signatures: of elastic and viscous responses  
to steady and time-periodic driving forces; and of unsteady (inertial) effects. We also assess the 
point force approximation for micron-size driven beads. Finally, we illustrate the generality in 
source geometry by analyzing the linear response for a nonlocal, planar source of unsteady 
stress.  
 
Sheng Xu 
Southern Methodist University 
Department of Mathematics 
sxu@smu.edu 
 
“Singular Forces in the Immersed Interface Method to Enforce the Prescribed Boundary 
Motions” 
 
In the immersed interface/boundary method, boundaries in a fluid are generated by singular 
forces in the Navier-Stokes equations. In this poster, I will present an inverse approach which 
explicitly calculates singular forces to enforce the prescribed motions of rigid boundaries. The 
inverse approach has no stiff solid models and no implicit or iterative treatments. It is stable, 
efficient, and accurate. 
 
Zhiliang Xu 
University of Notre Dame 
Department of Mathematics 
Zxu2@nd.edu 
 
“A Conservative Interface Tracking Method” 
 
Discontinuities of the solutions to the nonlinear hyperbolic systems of conservation laws are a 
primary difficulty for numerical simulations.  ${\mathcal O}(1)$ errors exist near an interface. A 
fully conservative front tracking algorithm was developed to solve the problem. This algorithm 
provides a general framework which works in any dimension and  successfully preserves 
conservation across the interface in the context of interface tracking.  We proved that near 
tracked discontinuities in the solution, this algorithm has ${\mathcal O}(\Delta x)$ errors, 
improving over ${\mathcal O}(1)$ errors commonly found near a discontinuity in most finite 
difference schemes. The algorithm is derived from an integral formulation of the $PDE$s. The 
key is to track fronts (or discontinuities) in spaces and time, then to construct a space-time finite 
volume decomposition which respects the space-time interface. 
 
Pengchong Yan 
University of California-Davis 
Department of Mathematics 
pyan@math.ucdavis.edu 
 
"Multi-Frequency Imaging of Multiple Targets in Rician Fading Channels: Stability and 
Resolution" 
  



 

This poster presents an analysis of stability and resolution analysis of broad-band (passive or 
active) array imaging in the Rician fading  media. The main theoretical result is the stability 
condition $K BN\gg M$ where $K$ is the Rician factor, $B$ is the effective number of 
incoherent frequencies, $N$ is the effective number of array elements, and $M$ is the number of 
sufficiently separated targets. The resolution performance of various imaging functionals is 
analyzed for the parabolic Markovian model. The imaging method is tested numerically  with 
randomly distributed discrete scatterers. The numerical result with the Foldy-Lax formulation 
can be matched to the prediction based on the effective medium theory. 
 
Xingzhou Yang 
Tulane University 
Center for Computational Science 
xyang4@tulane.edu 
 
” Mechanical and Computational Model of Cilia Beating and its Numerical Simulations” 
 
Wenjun Ying 
Duke University 
Department of Biomedical Engineering 
ying@math.duke.edu 
 
“A Kernel-Free Boundary Integral Method for Elliptic Boundary Value Problems” 
 
By potential theory, a Dirichlet (Neumann) boundary value problem (BVP) can be reformulated 
as a boundary integral equation in terms of an unknown double (single) layer potential density. 
For constant coefficient BVPs, as the kernels of the layer potential integrals are analytically 
available on some typical domains, the densities can be solved from the boundary integral 
equations by repeatedly evaluating the (nearly) singular integrals with a quadrature or projection 
method. However, it is usually regarded as a difficult one to solve the boundary integral 
equations corresponding to variable coefficient or anisotropic BVPs since Green's functions are 
now not easily available. This work presents a class of kernel-free boundary integral (KFBI) 
methods for the general elliptic BVPs. The boundary integral equations are solved iteratively by 
a Krylov subspace method, called the GMRES iteration. During the iteration, the boundary and 
volume integrals involving Green's functions are approximated by structured grid-based 
numerical solutions, which avoids the needs to know the analytical expressions of Green's 
functions. The structured grid-based solutions are obtained with the standard finite difference 
method (FDM) or finite element method (FEM), where the right hand side of the resulting linear 
system is appropriately modified at irregular grid nodes to recover the full accuracy of the 
numerical scheme. Numerical experiments with the KFBI method for solving linear elliptic 
BVPs show its full accuracy and optimal efficiency. It is observed that the number of iterations 
used by the GMRES method is independent of the sizes of the grids that are used to approximate 
the boundary and volume integrals. With the standard second-order discretization methods 
(FEMs or FDMs), the KFBI method shows second-order convergence rate in accuracy for all of 
the tested Dirichlet/Neumann problems. 
 
(with Craig S. Henriquez) 



 

 
Dali Zhang 
University of Calgary 
Department of Mathematics and Statistics 
dzhang@math.utah.edu 
 
“Inverse Electromagnetic Problems for Microstructured Media” 
 
Hong Zhou 
Naval Postgraduate School 
Department of Applied Mathematics 
hzhou@nps.edu 
 
“Mathematical Studies of Nematic Liquid Crystal Polymers” 
 
Complex fluids, or materials that share both liquid-like and solid-like properties, are theoretically 
and computationally challenging. An important family of complex fluids is macromolecular 
materials (e.g. nematic liquid crystal polymers) and nanocomposites which are technologically 
useful materials in our life, from bullet-proof vests, airbags to ultra-fast optoelectronic visual 
display devices, artificial muscles for robots, and sensors. The macroscopic properties of these 
polymer materials depend on both their structure and their liquid phase processing. The 
dynamics of nematic liquid crystal polymers has been widely modeled by the kinetic Doi-Hess 
theory in which the orientational probability density function evolves according to a nonlinear 
Smoluchowski (Fokker-Planck) equation. The Smoluchowski equation provides a rich variety of 
mathematical problems and we have investigated it theoretically for pure equilibria, extensional 
flow-induced equilibria, equilibria of dipolar ensembles, and effect of weak shear. Our studies 
provide solid mathematical foundations for further numerical and theoretical investigations. 
 
Luoding Zhu 
Indiana University-Purdue University Indianapolis 
Department of Mathematical Sciences 
lzhu@math.iupui.edu 
 
“Scaling Laws for Drag of a Compliant Body in an Incompressible Viscous Flow” 
 
Motivated by an important discovery on the drag scaling law (the four-thirds power law) of a 
flexible fiber in a flowing soap film by Alben, Shelley and Zhang (Nature 420, 479 (2002)) at 
high Reynolds numbers (2; 000 < Re < 40; 000), we investigate drag scaling laws at moderate Re 
for a compliant fiber tethered at the midpoint submerged in an incompressible viscous flow using 
the Immersed Boundary (IB) method. Our work shows that the scalings of drag with respective 
to oncoming flow speed vary with Re and the range of a dimensionless parameter _ that 
measures the relative importance of fluid kinetic energy and body elastic potential energy. In 
particular, the exponents of the power laws gradually decrease from approximately two to 
approximately four-thirds as Re decreases from 10 to 800 for _ in a certain range. 
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SPEAKER ABSTRACTS 
 
Xue Bai 
University of Connecticut School of Business 
Xue.Bai@Business.uconn.edu 
 
Risk Management Models in Business Process Design 
 
With the development of technologies such as Business Process Execution Language, a business-
process-centric approach to the design of information systems has emerged. Modeling the 
business process both to document it as well as to analyze it are a focus of this approach. 
Understanding the risk of errors in the data produced by the business process, and in turn, the 
information systems that implement the process is a focus of this paper. This focus on risk is 
motivated by recent legislative mandates such as the Sarbanes Oxley Act that require 
documentation and analysis of the reliability and integrity of the data produced by the 
information systems.  Using a graph-theoretic model of business processes, we develop a 
decision-theoretic methodology to characterize the risk that the information flows produced by a 
business process will contain errors. The methodology takes into account the structural aspects of 
a process with respect to error generation, propagation, and mitigation. It finds cost-effective 
ways of embedding controls--  procedures that can find and rectify errors---into specific steps in 
the business process to meet desired risk thresholds. Our methodology lends itself to 
implementation within process modeling workbenches that are offered by leading software 
vendors. We use the order fulfillment process in a functioning online pharmacy to illustrate our 
approach. 
 
David Brown 
Duke University, Fuqua School of Business 
dbbrown@duke.edu 
 
Satisficing measures for analysis of risky positions 
 
In this work we consider a class of measures for evaluating the quality of risky portfolios based 
on their performance relative to desired targets. We call these measures satisficing measures and 
show that they are dual to classes of corresponding risk measures. These dual descriptions have 
significant practical value in that they involve specifications of target or benchmark performance 
levels. These competing benchmarks or targets are often natural for investors to specify, as 
opposed to the risk-tolerance type parameters that are necessary for most risk measures and can 
be difficult to understand intuitively and hard to appropriately specify. Moreover, the satisficing 
measures we study have quasi-concavity properties which ensure that they appropriately reward 
for diversification; this in turn implies that we can optimize efficiently over such measures. 
Finally, we discuss some structural properties of optimal satisficing portfolios and relate them to 
some standard risk measures. 
 
Matt Carlyle 



 

Naval Postgraduate School, Department of Operations Research 
mcarlyle@nps.edu 
 
Trilevel Optimization of Homeland Defense Problems 
 
The U.S. Department of Homeland Security (DHS) is investing billions of dollars to protect us 
from terrorist attacks and their expected damage (i.e., risk). We present prescriptive optimization 
models to guide DHS investments in a set of defensive options that as an overall defense strategy 
reduces our initial vulnerability to attack, while also equipping us to mitigate damage from an 
attack after one happens.  Our “Defender-Attacker-Defender risk-minimization model” assumes 
that terrorist attackers will observe, and react to, any strategic defensive investment on the scale 
required to protect our entire country:  (a) the defender invests strategically in interdiction and/or 
mitigation 
options (for example, by inoculating health-care workers, or stockpiling a mix of emergency 
vaccines) (b) the attacker observes those investments and attacks as effectively as possible, and 
(c) the defender then optimally deploys the mitigation options that his investments have enabled.  
We show with simple numerical examples some of the important insights offered by such 
analysis.  Our primary goal is prioritizing defensive strategies.  Secondarily, we want to elicit 
optimal attacker behavior, so we can focus intelligence collection on telltales of the most-likely 
and most-lethal attacks. 
 
Yu Cheng 
University of Pittsburgh, Department of Statistics and Psychiatry 
yucheng95@gmail.com 
 
Association analyses of bivariate competing risks data 
 
While nonparametric analyses of bivariate failure times under independent censoring have been 
widely studied, nonparametric analyses of bivariate competing risks data have not been critically 
examined. Such analyses are important in familial association studies, where multiple interacting 
failure types may violate the independent censoring assumption. We develop nonparametric 
estimators  for the bivariate cumulative cause-specific hazards function and the bivariate 
cumulative incidence function, which are natural analogs of their univariate counterparts and 
make no assumptions about the dependence of the risks. The estimators are shown to be 
uniformly consistent and to converge weakly to Gaussian processes. They provide the basis for 
novel time-dependent 
association measures, with the associated inferences yielding tests of cause-specific 
independence in clusters. The methodology performs well in simulations with realistic sample 
sizes. Its practical utility is illustrated in an analysis of dementia in the Cache County Study, 
where the nonparametric methods indicate that mother-child disease associations are strongly 
time-varying. 
 
Todd Durham 
Inspire Pharmaceuticals 
tdurham@inspirepharm.com 
 



 

Thoughts on the Use of Decision Analysis in the Review of New Drug Applications 
 
Regulatory decisions to approve or reject marketing applications of new drugs involve  
considerations of the tradeoffs between risk and benefit. Decision analysis enables a number of 
stakeholders to understand more clearly the nature of the the decision to be made and the 
influence of various uncertainties on the optimal decision.  This talk will highlight some of the 
challenges and potential benefits of decision analysis in this process.  Some simple examples will 
be presented for illustration.      
 
John Green 
DuPont Applied Statistics Group, DuPont Engineering Technology 
John.W.Green@usa.dupont.com 
 
Probabilistic Risk Assessment for Environmental Toxicology 
 
This talk will give an overview of the probabilistic risk assessment methods developed by the 
EUFRAM project (and earlier work) and partially implemented in current US, European, and 
Japanese regulations for crop protection chemicals. 
Specific topics include species sensitivity distributions (SSDs); quantifying variability and 
uncertainty; exposure assessments; toxicity assessments; applications of probability bounds 
analysis and 2-D Monte Carlo; and joint probability curves. Particular attention will be paid to 
problem areas in the current approaches that would benefit from further work. One such area is 
how best to identify the proper distribution for an SSD when datasets are small (as is almost 
always the case) and to quantify the risks from mis-identification. 
 
Amy Herring 
University of North Carolina at Chapel Hill, Department of Biostatistics 
amy_herring@unc.edu 
 
Weighing Multiple Risks in an Epidemiological Study  
 
Weight gain in pregnancy has been associated with both maternal and child health outcomes 
(National Research Council and Institute of Medicine, 2007), and as a modifiable risk factor is 
an important focus of research. Current recommendations for pregnancy weight gain focus on 
preventing low birth weight in the infant.  However, recommendations for pregnancy weight 
gain should ideally attempt to ensure adequate weight gain for proper infant growth and 
development, while minimizing other substantial health risks, such as that of postpartum weight 
retention and subsequent maternal obesity.  We present new statistical methodology, which we 
use to make flexible inferences on the relationship between longitudinal measures of weight gain 
during pregnancy and infant birth weight.  The primary contribution of this statistical component 
is to limit parametric distributional assumptions inherent in many existing 
latent trajectory modeling approaches.  Our methods allow flexible inferences about any quantile 
of the birth weight distribution by allowing the response distribution to vary flexibly according to 
a functional predictor.   In order to make the most appropriate recommendations to women and 
influence prenatal care practices, additional new statistical methods are needed to better 
characterize the association between the pattern and amount of pregnancy weight gain and both 



 

child and maternal health outcomes, helping a woman minimize the risk of low birth weight 
while also minimizing her own risks of pregnancy complications such as gestational diabetes or 
pre-eclampsia and postpartum weight retention, as well as minimizing her child’s risk of later 
obesity.  This is joint work with David Dunson at the National Institutes of Health and the Duke 
Department of Statistical Science and Anna Maria Siega-Riz in the UNC Department of 
Epidemiology and Department of Nutrition. 
 
Jim Lambert 
University of Virginia 
Center for Risk Management of Engineering Systems 
lambert@virginia.edu 
 
Risk Management of Critical Infrastructure 
We will describe methods and applications for the risk management of extreme events in critical 
infrastructure systems. Methods will include diversification of investments, priority-based 
systems, synthesis of non-quantified and quantified evidence, and cost-effectiveness analysis. 
The applications will include transportation safety, telecommunications, water resources 
systems, emergents risks of extreme events, programmatic risk, and infrastructure security.  
 
Kenneth Lichtendahl 
University of Virginia, Darden School of Business 
lichtendahlc@darden.virginia.edu 
 
Elicitation in Decision Making 
 
Scoring rules are often used to elicit and evaluate experts' probabilities in a risk analysis.  Under 
certain conditions, competition among experts can lead to an overconfidence bias.  To extenuate 
this bias, we discuss a class of scoring rules that accentuates the cooperative stakes inherent in 
many decision making situations.     
 
Laura McLay 
Virginia Commonwealth University 
Department of Statistical Science and Operations Research 
lamclay@vcu.edu 
 
Modeling Patient Survivability for Emergency Medical Service Systems 
 
Recent medical studies indicate that traditional approaches for managing and modeling 
emergency medical service systems do not necessarily maximize survivability for out-of-hospital 
cardiac arrest patients.  This presentation explores patient survivability issues for emergency 
medical service system design, and it discusses models that explicitly tie the logistical issues of 
locating emergency medical service vehicles to patient outcomes. 
 
Robert L. Obenchain 
Risk Benefit Statistics LLC  
softrx@iquest.net 



 

 
Bias Correction in Pharmaceutical Risk-Benefit Assessment 
 
Non-randomized studies, such as prospective patient registries and retrospective administrative 
claims analyzes, have great potential for addressing pharmaceutical risk - benefit trade offs.  Due 
to treatment selection and channeling bias and inclusion of multiple, diverse patient sub-
populations, traditional covariate adjustment methods based upon a single, smooth, global, 
parametric model are far from adequate in removing bias from observed associations.  
Systematic use of much more local, robust, non-parametric approaches is easily justified when 
data are voluminous.  I will describe and interrelate some relatively new, alternative methods that 
I will also compare and contrast in an invited review paper that I am currently writing for 
PharmacoEconomics.  I will also discuss an emerging credibility crisis due to conflicts of interest 
in the analysis and interpretation of non-randomized health care data and point to a possible 
solution. 
 
Gregory Parnell 
United States Military Academy, Department of Systems Engineering 
gregory.parnell@usma.edu 
 
Decision Analysis Terrorism Risk Analysis 
 
Using bioterrorism as an example, I will use decision analysis to perform a risk assessment. Then 
I will show how the decision analysis model can be modified to analyze risk management 
options to reduce the risk of bioterrorism. 
 
Shyamal Peddada 
NIEHS, Biostatistics Branch 
peddada@niehs.nih.gov 
 
Incorporating Historical Control Data When Comparing Tumor Incidence Rates 
 
Laboratories at various pharmaceutical companies, as well as those at federal agencies such as 
the National Toxicology Program (NTP), routinely conduct animal carcinogenicity studies to 
evaluate carcinogenic effects of chemicals. Since such studies are routinely conducted by these 
labs, over time they accumulate data on control animals from multiple studies, thus creating a 
historical control database.   In any given study, the goal is to detect a dose-related trend in tumor 
rates.  However, toxicologists are always careful in drawing conclusions about a chemical purely 
based on the statistical significance(or lack there of) noted in the given study, since such 
conclusions could have far reaching consequences regarding the chemical. For this reason the 
toxicologists use other important information to arrive at a conclusion regarding the chemical. 
One such type of information is provided by the historical control database.  The current practice 
is to use this database informally without using a formal decision rule.  For example, if the 
current control group tumor rate is below the lower limit of historical control range and the 
tumor rate of the highest dose is within the historical control range then the statistical 
significance noted in the current data is likely to be discounted.  For years there has been interest 
in developing a formal decision rule that would incorporate the historical control data while 



 

evaluating the current tumor incidence data. Although several methods have been proposed in 
the literature, none of them is currently used due to a variety of drawbacks.  In this talk we shall 
describe a new methodology which is simple to use and has several desirable properties. The 
proposed methodology will be illustrated by using a study conducted by the National Toxicology 
Program. 
 
Gene Pennello 
Food and Drug Administration, Division of Biostatistics 
gene.pennello@fda.hhs.gov 
 
Validation of Biomarkers at the FDA Center for Devices and Radiological Health 
 
Rapid advances in the biomedical sciences (e.g., genomics, proteomics, and imaging) have raised 
hopes that biomarkers can be developed for such purposes as risk assessment, early detection, 
prognosis, prediction of response to a therapy, monitoring of response during therapy, and early 
detection of recurrence. However, the translation of basic research to commercially viable 
medical products, such as predictive biomarkers for predicting response or toxicity to targeted 
therapies, has been slow. The FDA Critical Path Initiative is an effort to streamline the approval 
of such products.  Biomarkers are an 
example of diagnostic devices under the purview of the Center for Devices and Radiological 
Health (CDRH). CDRH has long been faced with approval of devices during times of rapid 
technological advances.  Faster approvals have been achieved by a flexible CDRH regulatory 
process, in which device risk is a consideration, but also by innovative clinical trial design and 
analysis. For example, many devices have been approved on the basis of a Bayesian analysisin 
which previous studies have been used formerly as prior information.  In this talk, I will briefly 
discuss CDRH regulation with regard to risk and then discuss analytical and clinical validation of 
prognostic and predictive biomarkers.  Examples will include the Agendia Mammaprint genomic 
signature as a prognostic marker for recurrence of distant metastasis in breast cancer 
patients and HER2/neu (Dako Hercept Test) as a predictive biomarker for treatment 
of breast cancer with trastuzumab.  
 
Stephen Pollock 
University of Michigan, Department of Industrial and Operations Engineering 
pollock@umich.edu 
 
Encounters with risk PPP during a career in Operations Research 
 
We informally discuss, from a very personal perspective, issues that have arisen when 
perception, policies and practice effect formulation, analysis and resolution in operations 
research problems involving risk -- i.e., decision making under uncertainty. 
 
Fabrizio Ruggeri 
CNR IMATI 
fabrizio@mi.imati.cnr.it 
 
On some Bayesian reliability models 



 

 
In the talk we will discuss some models arisen in recent and ongoing research in reliability, 
especially in software reliability and degradation caused by cylinders in ships. 
 
Elke Weber 
Columbia University, Graduate School of Business 
euw2@columbia.edu 
 
Determinants of Risk Taking:  The  Important Role of Risk Perception 
 
Risk taking is a behavior of significant societal importance and concern.  Some individuals (e.g., 
female investors) are seen as taking not enough risk, while others (e.g., male adolescents) are 
seen as taking too much risk.  Economic models of risky choice attribute all individual and group 
differences in risk taking to risk attitude, typically a parameter that influences the type and 
degree of curvature of the decision maker’s utility function (e.g., in expected utility theory) or 
that determines the risk—return tradeoff in finance models that price risky assets as a function of 
their return (expected value) and 
their risk (variance).  In this talk, I present evidence that risk is not an immutable characteristic 
of risky choice alternatives, but a psychological variable that is perceived in different, but 
predictable ways by different individuals or groups.  While risk taking is determined by both 
perception of risk and attitude towards risk, the two constructs are confounded in models that 
infer risk attitude from behavior without taking into consideration the decision maker’s 
perception of the risk.  When unconfounded, many apparent individual differences in risk 
attitude can be attributed to differences in 
risk perception.   
 
Alyson Wilson 
Los Alamos National Laboratory, Statistical Sciences Group 
agw@lanl.gov 
 
How DHS Currently Manages Risk 
 
Homeland Security Presidential Directive / HSPD-10: Biodefense for the 21st Century provides 
White House guidance on addressing the threat of bioterrorism. In particular, it states the 
following:  "Another critical element of our biodefense policy is the development of periodic 
assessments of the evolving biological weapons threat. First, the United States requires a 
continuous, formal process for conducting routine capabilities assessments to guide prioritization 
of our on-going investments in biodefense-related 
research, development, planning, and preparedness. These assessments will be tailored to meet 
the requirements in each of these areas."  In response to this requirement, the Department of 
Homeland Security (DHS) published the first Biothreat Risk Assessment in 2006. This talk will 
outline the risk analysis approach taken by DHS and highlight some of the strengths and 
weaknesses of their methodology. 
 
 
 



 

XI. Cyber-enabled Discovery and Innovation Workshop 
 
Schedule 
 
Thursday, November 1, 2007 
Radisson Hotel RTP 
Room H, 3rd Floor 
 
9:00-9:25 a.m. Registration 
9:25-9:30 Welcome:  Jim Berger (SAMSI) 
9:30-10:15 Overview of the CDI Initiative 

 
Eduardo Misawa, Engineering, National Science Foundation 
Thomas Russell, Mathematical Sciences, National Science Foundation 

 
10:15-11:00 Question and Answer Session for the NSF Representatives 
 
11:00-11:15 Coffee Break 
 
11:15-12:00 Panel on "From Data to Knowledge" 

 
Chair: Nell Sedransk, NISS and SAMSI 
Jim Landwehr, Avaya Labs 
David Madigan, Columbia University 
Stephen Marron, University of North Carolina 

 
12:00-1:00 p.m. Lunch 
 
1:00-1:45 Panel on "Understanding Complexity in Biological Systems" 

 
Chair: Ralph Smith, SAMSI and North Carolina State University 
Gregory Forest, University of North Carolina 
Thomas Kepler, Duke University 
Reinhard Laubenbacher, Virginia Polytechnic Institute and State University 

 
1:45-2:30 Panel on "Building Virtual Organizations" 

 
Chair: Alan Karr, National Institute of Statistical Sciences 
David Banks, Duke University 
Jacqueline Hughes-Oliver, North Carolina State University 

 
2:30-3:00 Coffee Break 
 
3:00-3:45 Panel on "Understanding Complexity in Physical Systems" 

 
Chair: Michael Minion, SAMSI and University of North Carolina 



 

Stephen Sain, National Center for Atmospheric Research 
Richard Smith, University of North Carolina 
Laurent Younes, The Johns Hopkins University 

 
3:45-5:00 Available for Small Group Discussions 
 
XII.  Infinite Possibilities Conference Conference 
 
Schedule 
Friday November 2, 2007 

Talley Student Center 
7:30 am  Registration Talley Student Center 

Second Floor Lobby 
8:00 am  Continental Breakfast 
8:30 am  Welcome and Opening Remarks Talley Ballroom 

Kimberly Weems and Jo-Ann Cohen, North Carolina State University 
Ralph Smith, North Carolina State University and SAMSI 

8:55 am Introduction of Keynote Speaker 
Camille Daniel, Johns Hopkins University Applied Physics Laboratory 

9:00 am  Keynote Address: “Coming Full Circle” 
Freda Porter, Porter Scientific, Inc. 

9:45 am  Greetings from Building Diversity in Science 
Tanya Moore, Building Diversity in Science 

9:45 am  High school students depart for the Science House. 
10:00 am  Panel Discussion: Talley Ballroom 

Best Practices for Balancing Your Personal and Professional Lives 
Moderator: Freda Porter, Porter Scientific, Inc. 
Panelists: Kim Barnette, Delta Decisions of DC, LLC 
Sylvia Bozeman, Spelman College 
Andrea Hernandez, Hostos-Lincoln Academy 
Dawn Lott, Delaware State University 

10:00 am  Messy, Fun, and Beautiful: Chaos and Fractals The Science House 
Sharon Shulze and Janet Bailey, The Science House 
(High School Students Only) 

11:15 am  Coffee Break 
11:30 am  Falconer Mentoring Circles South Gallery and Walnut Room 

Facilitators: Marcia Gumpertz, North Carolina State University 
Rehana Patel, Harvard University 

12:15 pm  Lunch South Gallery and Walnut Room 
12:45 pm  High school students return to main program. 
1:10 pm  Introduction of Invited Speaker Talley Ballroom 

Leona Harris, The College of New Jersey 
1:15 pm  Invited Lecture: “Statistics and Public Policy” 

Alicia Carriquiry, Iowa State University 
2:00 pm  Health and Wellness Session Talley Ballroom 

Joy Kagendo-Charles, North Carolina State University 



 

2:15   Concurrent Breakout Sessions 
• What Can You Do With a Mathematics or Statistics Degree? 
Sally Morton, RTI International Talley Ballroom 
Janis Oldham, North Carolina A&T State University 
(High School and College Students) 
• Selecting the Graduate Program for You Blue Room 
Colette Patt, University of California, Berkeley 
• Research and the Dissertation Process Green Room 
Ulrica Wilson, Morehouse College 
• Successful Networking Practices Room 3118 
Erika Camacho, Arizona State University 
Jocelyne Penn, Medtronic Inc. 
• Entrepreneurship in the Mathematical Sciences Brown Room 
Kim Barnette, Delta Decisions of DC, LLC 
Afi Harrington, Delta Decisions of DC, LLC 
Shree Taylor, Delta Decisions of DC, LLC 

3:00   Break 
3:15   Poster Session North Gallery 

Organizer: Sonya Snedecor, Pharmerit North America 
4:00   Epsilon Moment 
4:15   Concurrent Workshops 

• Research Writing Room 3118 
Fern Hunt, National Institute of Standards and Technology 
• How to Write a Proof Blue Room 
Wanda Patterson, Winston Salem State University 
• Effective Strategies for Succeeding in Any Workplace Talley Ballroom 
Teresa Edwards, Georgia Gwinnett College 
• Mathematical Preparedness Town Meeting Walnut Room 
(Professionals only) 
Amassa Fauntleroy, North Carolina State University 
Sastry Pantula, North Carolina State University 
• The College Application Process Brown Room 
(High School Students & Parents) 
Shonaka Ellison, North Carolina State University 

5:45   Dinner (On Your Own) 
7:00   Study Hall/Game Night Holiday Inn Brownstone 

Facilitator: Farrah Chandler, Elizabeth City State University 
 

Saturday, November 3, 2007 
Withers Hall 

7:30 am  Registration Withers Hall Lobby 
8:00 am  Continental Breakfast 
8:30 am  Epsilon Moment Withers Auditorium 
8:45 am  Panel Discussion: A Woman’s Worth - Self Advocacy 

Moderator: Alicia Carriquiry, Iowa State University 
Panelists: Jamye Carter, Alabama State University 



 

Concha Gomez, University of Wisconsin-Madison 
Kelly-Ann Henry, Toyota Motor Sales 
Cleopatria Martinez, Phoenix College 

10:15 am  Coffee Break 
10:30 am  Dialogues in Mathematics 

• Balancing College Pressures 150 Withers Hall 
Talithia Williams, Rice University 
• Fitting into the Culture of Graduate Programs 120 Withers Hall 
Angela Grant, Northwestern University 
• Prioritizing Work and Life Commitments Withers Auditorium 
Nagambal Shah, Spelman College 
• Improving the Race and Gender Divide 140 Withers Hall 
Monica Stephens, Spelman College 

11:30 am  Lunch Withers Hall Lobby 
12:00 pm  High school students depart for Mathematics Lab. 
12:10 pm  Exploring Mathematics Simulations Mathematics Lab 

Adam Attarian, North Carolina State University 
(High School Students Only) 

12:30 pm  Concurrent Research Roundtables 
• Pure Mathematics I 105 Withers Hall 
Moderator: Rehana Patel, Harvard University 

12:30 - 12:50  Classification of a Family of Countably Universal 
H-Free Graphs 
Rehana Patel, Harvard University 

12:50 – 1:10  Mappings with Maximal Rank 
Cristina Abreu-Suzuki, Queensborough Community College 

1:10 - 1:30 Maximum Principles for the Langrange-Germain Equation 
Anita Mareno, Penn State University - Harrisburg Campus 

1:30 - 1:50  Integral Arithmetic Progressions on y2=x3+k 
Alejandra Alvarado, Arizona State University 
• Pure Mathematics II 115 Withers Hall 
Moderator: Farrah Chandler, Elizabeth City State University 

12:30 - 12:50  Order Dimension of Layered Generalized Crowns 
Rebecca Garcia, Sam Houston State University 

12:50 – 1:10  Continuous Dependence on Modeling for Nonlinear 
Ill-Posed Problems 
Beth Campbell Hetrick, Penn State University - Harrisburg 

1:10 - 1:30  Dafermos Regularization of the Modified Kdv Burgers 
Equation 
Monique Taylor, North Carolina State University 
• Applied Mathematics I 150 Withers Hall 
Moderator: Martene Fair, North Carolina State University 

12:30 - 12:50  Modeling a Faculty Workload Scheduling Problem 
Cristina Villalobos, The University of Texas-Pan American 

12:50 – 1:10  Sequential Node Address Assignment in Peer-To-Peer 
Networks with Distributed Hash Tables 



 

Jacqueline Akinpelu, The Johns Hopkins University Applied 
Physics Laboratory 

1:10 - 1:30  Detecting Hidden Messages in Codes using the Kendall and 
Hamming Distance 
Clemontina Alexander, Hampton University 
• Applied Mathematics II: Biological Applications 140 Withers Hall 
Moderator: Erika Camacho, Arizona State University 

12:30 - 12:50  The Effect of Alcohol on Neuron Firing 
Erika Camacho, Arizona State University 

12:50 – 1:10  From Analytics to Health Policy Among HIV/AIDS Cases 
Fay Cobb Payton, North Carolina State University 

1:10 - 1:30  A Mathematical Model of a Reptile Population Using Delay 
Differential Equations 
Angela Gallegos, Occidental College 

1:30 - 1:50  Modeling Heart Rate Regulation during Postural Change 
April V. Alston, North Carolina State University 
• Probability and Statistics 120 Withers Hall 
Moderator: Consuelo Arellano, North Carolina State University 

12:30 - 12:50  Police Practice and Racial Profiling: A Statistical Analysis of 
Los Angeles Police Department Traffic Stops 
Lily Khadjavi, Loyola Marymount University 

12:50 – 1:10  Diet Diversity and Probability of Nutrient Intake Adequacy 
Among Women in Bangladesh 
Maria L. Joseph, Iowa State University 

1:10 - 1:30  Factors Associated with the Perception of Obesity and 
Depression among Adolescents in the United States 
Johnetta Toodle, Carnegie Mellon University 

1:30 - 1:50  A Comparison of Approximation Methods for the Estimation 
of Probability Distributions on Parameters 
Jimena L. Davis, North Carolina State University 
• Mathematics and Statistics Education 135 Withers Hall 
Moderator: Gayle Herrington, Columbus State University 

12:30 - 12:50  Experiences in Teaching a College Algebra Course Using the 
Modeling Approach 
Kathy Cousins-Cooper, North Carolina A&T State University 

12:50 – 1:10  Empowering Middle-School Mathematics Teachers 
Laura Smith, North Carolina Central University 

1:10 - 1:30  Underrepresented Minorities and Women in the Mathematical 
Sciences: A Look at the Numbers 
Donald A. Outing, United States Military Academy 

1:15 pm Brief Campus Tour (High School Students Only) 
High school students return to main program at 2:00 pm. 

2:00 pm  Break 
2:10 pm  Introduction of Invited Speaker Withers Auditorium 

Rotunda Floyd, The Johns Hopkins University Applied Physics Laboratory 
2:15 pm  Invited Lecture: “Mathematics Edutainment Social Network” 



 

Iris Mack, Phat Math, Inc. and Florida International University 
3:00 pm  Coffee Break 
3:15 pm  Concurrent Breakout Sessions 

• Benefits of Undergraduate Research and Internship Opportunities 
Talitha Washington, University of Evansville 150 Withers Hall 
(High School and College Students) 
• Funding Opportunities for Graduate Students 140 Withers Hall 
Patricia Hale, California State Polytechnic University - Pomona 
Susan Minkoff, University of Maryland, Baltimore County 
• Professional Grant Opportunities 120 Withers Hall 
Camille McKayle, National Science Foundation 
Michelle Wagner, National Security Agency 
• Forming Professional Collaborations Withers Auditorium 
Jacqueline Hughes-Oliver, North Carolina State University 

4:00 pm  Break 
4:15 pm  Reflections: Nontraditional Options and Infinite Possibilities 

Teresa Edwards, Georgia Gwinnett College Withers Auditorium 
4:45 pm Final Epsilon Moment 
6:30 pm  Etta Falconer Awards Banquet Holiday Inn Brownstone 
 
 
XIII. Two-Day Undergraduate Workshop 
 
Schedule 
 
Friday, November 9 
 
8:45   Shuttle from Radisson to SAMSI 
9:00    Second Shuttle from Radisson to SAMSI 
 
9:15   Welcome and Introductions  
 
9:30 - 10:15  Richard Smith: “Statistics of extremes: Assessing the probabilities of very 

rare events” 
10:15 - 10:40   Elaine Spiller: “Models of volcano avalanches: Constructing a risk map 

for pyroclastic flows” 
 
10:40 - 11:00     BREAK 
 
11:00 – 11:15   Evangelos Evangelou: Background material 
11:15 – 11:30   Guang Cheng: Background material 
11:30 – 12:15   Interactive Student Session 
12:15 – 12:30   Summary of experience 
 
12:30   LUNCH 
 



 

1:30 – 2:15 Dipak Dey: “Tutorial on Bayesian modeling geared towards extreme 
events” 

 
2:15 - 2:45       Hyaun Sang: “Hierarchical Bayesian modeling of extreme precipitation” 
 
2:45 - 3:00  BREAK 
 
3:00 – 3:15   Sourish Das: “Analysis of hurricane data” 
3:15 – 3:30       Elijah Gaioni: “Modeling river flow data and floods” 
3:30 – 4:30       Interactive Student Session:  Assisted by Jayanta Pal and Vered Madar 
 
4:30 – 5:00       Ralph Smith: “Discussion of Graduate School and Career Options” 
 
4:45   Shuttle to Radisson 
5:00   Second Shuttle to Radisson 
 
5:45   Shuttle to Park Diner 
6:00   Dinner Party at Park Diner 
 
7:15   Shuttle to Radisson 
 
Saturday, November 10 
 
8:30   Shuttle from Radisson to SAMSI 
8:45    Second Shuttle from Radisson to SAMSI 
 
9:00 – 9:45   David Banks: “Game theory and risk analysis: A smallpox application 
9:45 – 10:30   Jesus Rios, Betsy Enstrom and Matt Heaton: “Discovering game theoretic 

concepts useful for risk analysis” 
 
10:30 – 10:45   BREAK 
 
10:45 – 11:30  Jesus Rios, Betsy Enstrom and Matt Heaton: “Discovering influence 

diagrams with Genie:  Decision analysis and risk analysis 
11:30 - 12:00  Mike Porter: Intelligent site selection models for asymmetric threat 

prediction and decision making 
 
12:00   Adjournment and Departure 
 
 
XIV.       Program on Random Media Interface Problems Workshop 

Schedule 
 
Thursday, November 15, 2007 
Radisson Hotel RTP 
 

http://www.radisson.com/researchtrianglenc�


 

8:15 – 8:45  Continental Breakfast and Registration 
 
8:45   Welcoming Remarks 

Ralph Smith, SAMSI 
 

9:00 - 9:35  Shi Jin, University of Wisconsin-Madison 
“Numerical Computation of High Frequency Waves through Interfaces” 

 
9:35 – 10:10  Jon Wilkening, University of California, Berkeley 
   “Shape Optimization of Swimming Sheets” 
 
10:10 – 10:40  Coffee Break 
10:40 – 11:15  Mark Sussman, Florida State University 
   “Robust Elliptic Solver for Block Structured AMR” 
 
11:15 – 11:50  Ray Luo, University of California, Irvine 
   “Scaling in Biomolecular Solvation:  Are Proteins Large?” 
 
11:50 -1:00  Lunch 
 
1:00 – 1:35  Sigal Gottlieb, University of Massachusetts, Dartmouth 
   “Strong Stability Preserving Time Discretizations” 
 
1:35 – 2:10  Ping Lin, University of Dundee (and National University of Singapore) 

“An Energy Law Perserving C0 Finite Element Scheme for a Phase Field 
Model of Two-Phase Flows” 

 
2:10 -  2:40  Coffee Break 
 
2:40 – 3:15  Patrick Guidotti, University of California, Irvine 
   “A Free Boundary Problem with Phase Onset” 
 
3:15 – 3:50  J. Thomas Beale, Duke University 
   “Computing with Singular and Nearly Singular Integrals” 
 
3:50 – 4:20  Coffee Break 
 
4:20 – 5:15  Discussion Session 
 
Friday, November 16, 2007 
Radisson Hotel RTP 
 
8:30 – 9:00  Continental Breakfast and Registration 
 
9:00 – 9:35  Hongkai Zhao, University of California, Irvine 
   “Grid Based Particle Method for Moving Interface Problem” 
 

http://www.radisson.com/researchtrianglenc�


 

9:35 – 10:10  John Strain, University of California, Berkeley 
   “Elliptic Systems and Moving Interfaces” 
 
10:10 – 10:40  Coffee Break 
 
10:40 – 11:15  Robert Dillion, Washington State University 

“An Integrative Model of Internal Axoneme Mechanics and External Fluid 
Dynamics in Sperm Motility” 

 
11:15 -  11:50  Guowei He, Iowa State University 

“A Hybrid Approach of Large-Eddy Simulation and Immersed Boundary 
for Flapping Wings at Moderate Reynolds Numbers” 

 
11:50  - 1:00  Lunch 
 
1:00 – 1:35  David Chopp, Northwestern University 
   “Modeling and Simulation of Bacterial Biofilms” 
 
1:35 – 2:10  Richard Tsai, University of Texas, Austin 
   “Redistancing by Flow of Time Dependent Eikonal Equation” 
 
2:10 – 2:45  Alina Chertock, North Carolina State University 
   “Interface-Tracking Method for Compressible Multifluids” 
 
2:45 – 3:15  Coffee Break 
 
3:15 – 4:00  Discussion Session 
 
4:00   Workshop adjourns  
 
SPEAKER ABSTRACTS 
 
J. Thomas Beale 
Duke University 
Department of Mathematics 
beale@math.duke.edu 
 
“Computing with Singular and Nearly Singular Integrals” 
 
We will describe a simple, direct approach to computing a singular or nearly singular integral, 
such as a harmonic function given by a layer potential on a curve in 2D or a surface in 3D.  This 
approach could be useful for moving interfaces since the representation of the interface requires 
less work than elements.  The value is found by a standard quadrature, using a regularized form 
of the singularity, with correction terms added for the errors due to regularization and 
discretization. These corrections are found by local analysis near the singularity. The accurate 
evaluation of a layer potential near the curve or surface on which it is defined is not routine, 
since the integral is nearly singular. For a surface in 3D, integrals are computed in overlapping 



 

coordinate grids on the surface. To solve a boundary value problem, we first need to solve an 
integral equation for the strength of a dipole layer on the surface. We have proved that the 
solution of the discrete integral equation converges to the exact solution.  In a related project 
with J. Strain we have developed a method for computing 2D Stokes flow with a moving elastic 
interface. 
 
Alina Chertock 
North Carolina State University 
Department of Mathematics 
chertock@math.ncsu.edu 
 
“Interface-tracking Method for Compressible Multifluids” 
 
I will present a new finite-volume method for compressible multi-fluid models, in which the 
fluids are assumed to be separated by the interface. Away from the interface both fluids are 
described by the Euler equations of gas dynamics with different equations of state (stiff 
equations of state allow us to model liquid components of multi-fluids). Switching between the 
equations of state across interfaces makes designing of stable and highly accurate numerical 
method quite challenging, since appearance of artificially mixed cells may lead to significant 
pressure oscillations. 
 
The main idea in designing the proposed method is to allow appearance of the mixed cells while 
avoiding the use of the information from these cells in the evolution of the numerical solution. 
The method is based on tracking the interface (with the help of the level set, particle method, or 
any other technique) and using special upwinding procedure for computing the numerical fluxes 
between the mixed cells and their neighbors. Away form the interfaces, any regular numerical 
flux can be used (we have utilized the second-order central-upwind numerical fluxes). When the 
interface remains in the same cell after one time step, the evolved solution is oscillation-free. 
However, when the interface propagates to the neighboring cell, we use another upwinding 
procedure to replace the value in the corrupted cell, while the values of the solution in a new 
mixed cell are computed from the total mass, momenta and energy conservation requirements. 
 
I will show several one- and two-dimensional examples demonstrating the superior performance 
of the method: very high resolution of contact/material interfaces and lack of oscillations across 
them. 
 
This is a joint work with S. Karni (University of Michigan) and A. Kurganov (Tulane 
University). 
 
David Chopp 
Northwestern University 
Engineering Sciences and Applied Mathematics 
chopp@northwestern.edu 
 
“Modeling and Simulation of Bacterial Biofilms” 
 



 

A survey of results on modeling and simulation of bacterial biofilms.  In particular, we will look 
at quorum sensing and architecture development in Pseudomonas aeruginosa biofilms, and the 
interaction of autotrophic and heterotrophic bacteria in activated sludge reactors.  The discussion 
will also include a description of the numerical tools being used including the level set and 
extended finite element methods. 
 
Robert Dillon 
Washington State University 
Department of Mathematics 
dillon@math.wsu.edu 
 
“An Integrative Model of Internal Axoneme Mechanics and External Fluid Dynamics in Sperm 
Motility” 
 
We present a fluid-mechanical model of an individual cilium or flagellum which incorporates 
discrete representations of the dynein arms, the passive elastic structure of the axoneme  
including the microtubules and nexin links. This model, based upon Peskin's immersed boundary 
method, couples the internal force generation of the molecular motors through the passive elastic 
structure with the external fluid mechanics governed by the Navier-Stokes equations. The 
flagellar and ciliary beats are not preset, but are an emergent property of the interacting 
components of the coupled fluid-axoneme system. 
The ciliary and flagellar waveforms are controlled by curvature-control mechanisms. We present 
numerical simulations of a ciliary beat and spermatozoa swimming. 
 
Sigal Gottlieb 
University of Massachusetts Dartmouth 
Department of Mathematics 
sgottlieb@umassd.edu 
 
“Strong Stability Preserving Time Discretizations” 
 
Strong stability preserving (SSP) time discretizations were developed for use with spatial 
discretization of partial differential equations (PDEs) which are strongly stable for forward 
Euler.  SSP methods preserve the properties satisfied by forward Euler, perhaps under a modified 
time-step restriction.  
 
Explicit multi-step and Runge-Kutta time discretizations have been found, and we present the 
methods with the least restrictive time-step restrictions. We turn to implicit methods to alleviate 
these time step restrictions, and present implicit strong stability preserving (SSP) Runge-Kutta 
methods which are optimal in the sense that they  preserve convex boundedness properties under 
the largest timestep possible among all methods within their class class of methods. We consider 
methods up to order six and up to 11 stages, and find that in all these cases, select diagonally 
mplicit Runge-Kutta methods are optimal within the class of general implicit Runge-Kutta 
methods.  I will also present the complementary case of SSP multi-step methods. 
 
Patrick Guidotti 



 

University of California, Irvine 
Department of Mathematics 
gpatrick@math.uci.edu 
 
“A Free Boundary Problem with Phase Onset” 
 
A class of diffusive Free Boundary Problems will be introduced which is characterized by the 
initial instantaneous onset of a phase. It leads to the study of singular (initial) boundary value 
problems. The techniques that needed to be developed in order to treat its well-posedness will be 
presented along with their application to a practically relevant model of case II diffusion. 
 
Guowei He 
Iowa State University 
Department of Aerospace Engineering 
guoweihe@yahoo.com 
 
“A Hybrid Approach of Large-Eddy Simulation and Immersed Boundary for Flapping Wings at 
Moderate Reynolds Numbers” 
 
Numerical simulation of flapping wings at moderately high Reynolds numbers presents two 
challenges to computational fluid dynamics: turbulent flows and moving boundaries. On the one 
hand, direct numerical simulation of turbulent flows is not feasible in practice due to current 
capability of computer and the Reynolds averaging Navier-Stokes method is difficult in 
predicting the unsteady properties of turbulent flows. Instead, large-eddy simulation, which 
simulates 调和the motions of large-scale eddies with modeling the effects of small-scale eddies 
on large-scale ones, becomes a powerful simulation technique for turbulent flows; On the other 
hand, moving boundaries usually need body-fitting girds and the grid generation is time-
consuming. Immersed boundary method uses non-body-fitting grids which can treat the moving 
boundaries on Cartesian grids efficiently. Therefore, a combination of large-eddy simulation and 
immersed boundary method is promising that can efficiently simulate the unsteady aerodynamics 
of flapping wings. In this talk, I will introduce our recent work on how to combine large-eddy 
simulation and the immersed boundary method. The hybrid approach is used to simulate a 
SD7003 airfoil in plunge and/or pitch motions at Re=60,000. The results obtained are compared 
with the previous numerical simulations and experimental measurements.  
 
Shi Jin 
University of Wisconsin-Madison 
Department of Mathematics 
jin@math.wisc.edu 
 
“Numerical Computation of High Frequency Waves through Interfaces” 
 
We introduce Eulerian methods that are efficient in computing high frequency waves through 
interfaces. The method is based on the classical Liouville equation in phase space, with 
discontinous Hamiltonians (or singular coefficients)  due to the barriers or material interfaces. 
We provide physically relavant interface conditions consistent with the correct transmissions and 



 

reflections, and then build the interface conditions into the numerical fluxes. This method allows 
the resolution of high frequency waves without numerically resolving the small wave lengths, 
and capture the correct transmissions and reflections at the interface. Moreover, we extend the 
method to include diffraction, and quantum barriers. Applications to semiclassical limit of linear 
Schrodinger equation, geometrical optics, elastic waves, and semiconductor device modeling, 
will be discussed. 
 
Ping Lin 
University of Dundee (and National University of Singapore) 
Division of Mathematics 
matlinp@nus.edu.sg 
 
“An Energy Law Perserving C0 Finite Element Scheme for a Phase Field Model of Two-phase 
Flows” 
 
In this talk we will study Allen-Cahn and Cahn-Hilliard phase field models for two phase flow 
computation. The phase field model shares the advantage of the level set method, VOF method, 
etc. as an Eulerian method and changes the Lagrangian description of the interface motion into 
Eulerian description. It may be seen as a PDE based regularization of the sharp interface model 
and has the advantage of including other physics, such as nonNewtonian fluids, polymers and 
liquid crystals. A very good feature of the method is: it preserves the profile across the interface 
due to its energy law which may not be easily done in other interface models. So it is desirable 
that the energy law is at least approximately preserved in designing numerical methods. We 
present a C0 finite element based modified midpoint scheme for the Allen-Cahn model and show 
that the discrete energy law is accurately preserved. But when we apply the same idea to the 
Cahn-Hilliard model under a C0 finite element setting oscillation near the interface occurs. It 
seems that this is due to the modified midpoint scheme is not of stiff decay. Thus we present a 
modified backward Euler scheme which approximately preserves the energy law. Numerical 
examples show that it indeed works very well.  
 
Ray Luo 
University of California, Irvine 
Department of Molecular Biology and Biochemistry 
rluo@uci.edu 
 
“Scaling in Biomolecular Solvation: Are Proteins Large?” 
 
Implicit solvents have become increasingly popular in biomolecular simulations. However their 
wide applications have revealed many limitations, such as improper balance of secondary 
structures, over population of salt-bridge interactions, and stability of proteins in molecular 
dynamics. These well-known limitations of implicit solvents show that more developments are 
still needed to fully establish the applications of implicit solvents in biomolecular simulations. 
We have initiated efforts to quantitatively and rigorously address how well implicit solvents can 
approximate explicit solvents. We have studied whether implicit solvents break down when 
scaling from small organic molecules to typical-sized biomacromolecules. We have analyzed 
implicit solvents in the context of molecular dynamics simulations on simple systems such as 
dipeptides and peptides where conformational sampling is less challenging. We have found 



 

overall a good agreement between implicit and explicit solvents when consistent calibration and 
testing is performed. We have also noticed limitations in implicit solvents that require further 
development. 
 
John Strain 
University of California, Berkeley 
Department of Mathematics 
strain@math.berkeley.edu 
 
“Elliptic Systems and Moving Interfaces” 
 
Many moving interface problems evolve complex material interfaces through topological 
changes, under velocities determined by elliptic systems of partial differential equations.  Robust 
efficient methods for such problems are built with semi-Lagrangian contouring and fast elliptic 
boundary integral solvers. The interface motion is converted to a contouring problem with an 
explicit second-order semi-Lagrangian advection formula, and grid-free adaptive refinement  
resolves complex interface geometry.  Elliptic systems are solved with a fast new locally-
corrected boundary integral formulation derived by Ewald summation and accelerated by new 
geometric nonuniform fast Fourier transforms.  High-resolution computations with the resulting 
methods reproduce complex features of geometric, Stokes and viscoelastic flows. 
 
Mark Sussman 
Florida State University 
Department of Mathematics 
sussman@math.fsu.edu 
 
“Robust Elliptic Solver for Block Structured AMR” 
 
New computational techniques are presented for solving the pressure projection equation that 
arises when computing incompressible multi-phase flow problems.  The algorithm for our 
pressure projection equation is robust to complex air/water/solid geometries, large 
density/viscosity ratios, block structured adaptive grids, and grid stretching with large aspect 
ratios.  The algorithm itself that we present for solving the pressure projection equation, is quite 
"simple."  Example results from problems in ship hydrodynamics, boiling, bubbles, drops, solid-
fluid interaction, are presented.  
 
Richard Tsai 
University of Texas at Austin 
Department of Mathematics 
ytsai@math.utexas.edu 
 
“Redistancing by Flow of Time Dependent Eikonal Equation” 
 
Construction of signed distance to a given inteface is a topic of special interest to level set 
methods. There are currently, however, few algorithms that can efficiently produce highly 
accurate solutions. We introduce an algorithm for constructing an approximate signed distance 
function through manipulation of values calculated from flow of time dependent eikonal 
equations. We provide operation counts and experimental results to show that this algorithm can 



 

efficiently generate solutions with a high order of accuracy. Comparison with the standard level 
set reinitialization algorithm shows ours is superior in terms of predictability and local 
construction, critical, for example, in local level set methods. We further apply the same ideas to 
extension of values off interfaces. Together, our proposed approaches can be used to advance the 
level set method for fast and accurate computations of the latest scientific problems. 
 
Jon Wilkening 
University of California, Berkeley 
Department of Mathematics 
wilken@math.berkeley.edu 
 
“Shape Optimization of Swimming Sheets” 
 
Motivated by the propulsion mechanisms adopted by gastropods, we consider shape optimization 
of a flexible sheet which propels itself over a thin layer of viscous fluid by propagating 
deformation waves along its body. We use a lubrication approximation to model the dynamics 
and derive the relevant Euler-Lagrange equations to optimize swimming speed and efficiency.  
We present a fast, highly accurate method for solving the optimization equations and explore the 
solution in various singular limits.  We also monitor the validity of the model using a new 
rigorous error estimate for Reynolds' approximation. 
 
Hongkai Zhao 
University of California, Irvine 
Department of Mathematics 
zhao@math.uci.edu 
 
“Grid Based Particle Method for Moving Interface Problem” 
 
We introduce a novel formulation that combines Lagragian particle method with an Eulerian 
reference. The interface is represented and tracked with quasi-uniform distributed particles 
without mesh or parametrization. Each of the particle is asscociated to an underlying grid point 
near the interface and vice versa. Adaptivity is easily acheived through the underlying grid and 
simple tree data structure. Topological changes can be controled according to the physics. We 
will use extensive numerical examples, such as with given (normal) velocity, mean curvature 
flow, surface diffusion of Laplacian and Willmore flow in 2D and 3D to demonstrate our 
algorithm.  
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SPEAKER ABSTRACTS 
 
Yuliy Baryshnikov 
Bell Labs 
ymb@research.bell-labs.com 
 
“Statistical Recovery of Geometry and Topology in Sensor Networks” 
 
In my talk I will present several applications of statistical methods for recovery of geometric and 
topological information on the dense sensor networks, under minimal assumptions. 
 
Todd Dawson 
University of California – Berkeley 
tdawson@berkeley.edu 
 
“Wireless Sensor Networks in Forest Ecological Research” 
 
I will present information on research completed in several different forested ecosystems where 
simultaneous microclimatic and ecophysiological data were obtained using wireless sensor 
network technology. These projects have revealed new insights into the drivers of the functional 
responses that both the trees and the forests show in relation to environmental factors such as 
light, soil water and humidity. Without the high spatio-temporal resolution provided by the 
wireless networks we would have not understood the magnitude and importance of the biological 
drivers in controling tree and forest response 
to climate and microclimate and the degree of "control" trees and forested ecosystem have over 
the biogeochemical cycles that sustain them. 
 
Vin de Silva 
Pomona College 
vin.desilva@pomona.edu 
 
“Homology Theory and the Coverage Problem” 
 
I will discuss joint work with Robert Ghrist, on an application of algebraic topology to the 
following "coverage problem". We are given a collection of sensors each of which performs a 
(sensing, broadcasting, etc) task over a disk-shaped region. How can we determine whether the 
entire collection successfully covers a given target area? Using algebraic topology, we can give a 
partial answer to this question in situations with minimal information. In particular, it is not 
necessary to know either the shape of the region or the location of the sensors, provided that we 
have suitable proximity information (such as knowing which pairs of sensors are "close" to each 
other, and which sensors are "close" to the boundary). 
 
Deborah Estrin 
University of California – Los Angeles/CENS 
destrin@cs.ucla.edu 
 



 

“Experiences in Developing an Ecosystem of Wireless Sensing Systems for Ecological 
Observation” 
  
Miniaturization and Moore’s law has enabled us to combine sensing, computation and wireless 
communication in integrated, low-power devices, and to embed networks of these devices in the 
physical world. By placing sensing devices up close to the physical phenomena we are now able 
to study details in space and time that were previously unobservable. Looking back over the past 
few years we have made significant progress toward the vision of programmable, interactive, 
multi-modal, multi-scale observatories. We have made our greatest strides in these applications 
using: judicious application of server-side and in situ processing, mobility at multiple scales, and 
multi-scale data models and user interpretation as context for in situ measurements. In this talk I 
will draw upon experiences with pilots and prototypes at CENS. 
 
Paul Flikkema 
Northern Arizona University 
paul.flikkema@nau.edu 
 
“Ecosystem Inferential Models to Control Data Acquisition and Assimilation” 
 
In the first part of this tutorial, I will give a brief overview of wireless sensor networks for 
environmental monitoring, and describe an experimental wireless sensor network called 
WiSARDNET that is being used for long-term ecological monitoring to support ecological 
research in collaboration with Duke University and Humboldt State University.  The translation 
of WSN technology from research and laboratory experiments to long-term field campaigns 
brings with it significant real-world challenges; I will describe several and discuss how they can 
shape on-going research efforts.  
 
For wireless sensor networks to become ubiquitous and useful in the environmental monitoring 
application, we must improve both their energy efficiency and how their data collection activities 
are managed.  There are two motivations: first, improved energy efficiency translates to longer 
battery life and lower life-cycle cost of sensor net deployments.  By improving sensor network 
economics, we can increase their coverage area, spatial resolution, and redundancy.  Secondly, 
steering the data collection task using knowledge based on biophysical ecosystem models can 
significantly ease the management and analysis of the collected data.  Indeed, making data sets 
meaningful from the outset by coupling inference and sensing has the potential to radically 
improve research productivity, and will become important as sensor network deployments scale 
up and become widespread. 
 
In the second part of the talk, I will discuss how these needs are driving data-model inference, 
dynamic model-driven sampling and collection, and the integration of inference and sensing.  
The primary challenge can be viewed as two-tiered: first, constructing energy-efficient 
communication and networking algorithms, and secondly, ensuring that only useful information 
is communicated.  I will present several initial angles of attack, including integrated PHY/MAC 
protocols, dynamic reporting, and model-mediated inference of compressed and coded data. I 
will conclude with some remarks that I hope will allow newcomers to this interdisciplinary field 



 

to quickly assimilate information in the workshop’s tutorials and talks, and synthesize new 
research 
aims and angles of attack. 
 
Biography - Paul Flikkema is Associate Professor of Electrical Engineering at Northern Arizona 
University.  He received the PhD in Electrical Engineering from the University of Maryland, 
College Park.   He has been a JSPS Visiting Researcher at Yokohama National University, 
Visiting Research Scientist at Sony Computer Science Laboratories, Tokyo, and a Nokia Fellow 
at Helsinki University of Technology.  His research interests include wireless communication 
and networks, with a recent emphasis on cross-layer design with application to ad-hoc and 
wireless sensor networks and inference of the embedding environment. 
 
Robert Ghrist 
University of Illinois 
ghrist@math.uiuc.edu 
 
“A Topological Integration Theory for Sensor Networks” 
 
Many of the mathematical challenges associated with sensor networks are problems of the 
"local-to-global" variety. Algebraic topology is a mathematical discipline specifically designed 
to integrate local data about a space into a global algebraic form. The goal of this talk is to 
introduce some new methods for sensor networks based on algebraic topology. The talk will 
focus on a specific integration theory coming from algebraic topology which allows for data 
aggregation over a sensor network. The talk will be at an introductory level. 
 
Mike Godin 
Monterey Bay Aquarium Research Institute 
godin@mbari.org 
 
“Challenges of Designing and Operating an Autonomous Ocean Sampling 
Network” 
 
A primary challenge in oceanography is that the ocean varies in space and time, and traditional 
observation techniques undersample that variability.  However, an Autonomous Oceanographic 
Sampling Network (AOSN) approach can be used to resolve internal ocean processes in space 
and time.  In such a system, a fleet of autonomous underwater vehicles (AUVs) makes ocean 
measurements that are assimilated (along with other measurements) into a set of ocean models 
that reveal hidden ocean processes. In the Monterey Bay region, the components necessary for 
operating an AOSN system in are falling into place: a set of moored data buoys already provide 
continuous ocean measurements at fixed locations, and an undersea cabled observatory will be 
completed this year.  A series of large field programs in the region have generated a body of 
experience in the synoptic observation of oceanographic processes and real-time modeling.  The 
AOSN group at MBARI is addressing the goal of providing a continuous synoptic view of the 
region.  We are pursuing a new class of AUVs that are capable of overcoming coastal ocean 
currents and capable of multi-month missions, we are determining the optimum path of AUVs to 
enhance models' predictive skill, and we are generating data exploration and collaboration tools. 



 

 
Jennifer Hoeting 
Colorado State Univeristy 
jah@lamar.colostate.edu 
 
“Bayesian Hierarchical Modeling” 
 
In this talk I will introduce the fundamentals of Bayesian hierarchical models.  I will overview 
Markov chain Monte Carlo methods used for estimation in Bayesian statistics.  I will also discuss 
the incorporation of mathematical (process) models into the hierarchy.  Examples will be based 
on ecological problems.  If time permits, more complex hierarchical models will be discussed. 
 
Ali Jadbabaie 
University of Pennsylvania 
jadbabai@seas.upenn.edu 
 
“From Distributed Coordination and Consensus in Multi-agent Systems  to Coverage in Mobile 
sensor Networks” 
 
In this talk we provide a unified view of several distributed coordination and consensus 
algorithms which have appeared in various disciplines such as distributed systems, statistical 
physics, biology, computer graphics, robotics, and control theory over the past  decade.  
 
These algorithms have been proposed as a mechanism for demonstrating emergence of a global 
collective behavior (such as social aggregation in animals, schooling, flocking and 
synchronization)  using purely local interactions. Utilizing tools from spectral graph  theory and 
control and dynamical systems, we provide an analysis  of these algorithms. Next, we extend our 
results from graphs to simplicial complexes (objects of study in algebraic topology)  to verify 
coverage in mobile sensor networks in  a purely decentralized fashion.  Simplicial complexes are 
combinatorial objects that generalize the   proximity graphs formed from binary relations 
between agents to higher order relations, and their study will allow us to infer the coverage 
properties of mobile sensor networks with time-varying interconnections without localization. 
The proposed approach is based on  distributed computation of sparse generators of homology 
groups of simplicial complexes using higher order Laplacian operators. 
 
Bill Kaiser 
University of California, Los Angeles 
kaiser@ee.ucla.edu 
 
“Sensor Network Platforms for Rapidly Deployable, Configurable, and Sustainable 
Observatories” 
 
Progress in the collaborative development of environmental science and sensor network 
technology has revealed previously unanticipated, critical demands and constraints along with 
new applications and results.  This has led to the development of a new architecture that has now 
been proven in terrestrial ecosystem and water resource monitoring. First, ecological applications 
of sensor network systems require high precision sensor and instrument systems.  For example, 



 

in terrestrial ecosystem investigations, meteorological, solar radiation, gas analysis, and high 
resolution actuated imaging systems are required in many installations. Water resource 
applications also contribute demands for high precision water quality, flow, and other sensors.  
Together, these present requirements for on-demand or continuous high electronic power 
dissipation along with high performance computing and broadband data transport. We present 
systems that meet these demands while ensuring optimal use of available energy for those 
systems that must operate without infrastructure power resources.  
 
Second, requirements for sustainable operation have been developed through recent field 
experience in deployment of sensor networks in a range of applications from investigation of 
solar radiation and meteorological phenomena distribution at rainforest ecotones, to spatially-
resolved thermal properties of alpine plant communities, and to chemical, biological, and flow 
phenomena in complex lake and river systems.  These results demonstrate the fundamental 
importance for optimizing sensor node spatial distribution of sensor nodes. Further, in many of 
the most important applications, it has also been demonstrated that methods for sensor actuation 
are required in order to establish a practical level of sampling density to achieve required 
minimum accuracy and resolution.  Finally, systematic approaches are also required for 
deployment design and sensor actuation that properly optimize sensor deployment with reference 
to both predictive models and in-field results. 
 
This presentation will describe the new Sensor Kit platform that combines the capabilities 
discussed above and leverages robust, commercially available hardware and well-supported open 
source software systems that include user training. Sensor Kit integrates sensing, networking, 
and data transport with sensor database archiving and data access systems System deployments 
in rainforest, temperate forest, and water resource monitoring applications will be presented. 
Also, the current development of a new rainforest field station observatory based on the Sensor 
Kit will be discussed.  Finally, the approach for acquiring and adapting Sensor Kit systems to 
individual program needs will also be described. 
 
Soumen Lahiri 
Texas A & M University 
snlahiri@stat.tamu.edu 
 
“On Optimal Configuration of the LEACH” 
 
Wireless micro sensors are resource constrained and must use their energy efficiently to ensure a 
longer life of the network.  In this talk we consider the performance of a self-organizing,  
distributed clustering protocol for wireless sensor networks, proposed  in a seminal paper by 
Heinzelman et al. (2002: IEEE Transactions on Wireless Communications).   We derive an 
asymptotic formula for the optimal number of cluster heads for efficient energy consumption, 
under different spatial statistical asymptotic structures.  We also consider finite sample properties 
of asymptotic approximation using a simulation study.  Further, we   also consider joint 
optimization of the energy consumption and information loss for the protocol.  
 
Kiona Ogle 
University of Wyoming 



 

kogle@uwyo.edu 
 
“Data-Model Integration: Examples from Belowground Ecosystem Ecology” 
 
The ecological and environmental sciences have entered a data-rich era, partly due to advances 
in automated data collection devices and sophisticated tools enabling hands-on measurements. 
Moreover, the establishment of sensor networks will generate even greater amounts of 
information via real-time data streams. The diverse data obtained through such methods 
represent processes that span different scales of time, space, and biological organization. Modern 
data-model integration methods are allowing for the synthesis of such data to make inferences 
about complex, interrelated mechanisms governing ecological and environmental processes. For 
example, advances in computational and statistical methodologies have provided tools for 
simultaneously analyzing diverse data sources within the context of process-based models. This 
lecture will review aspects related to the development and application of process models and the 
integration of such models with diverse data via Bayesian statistical and computational methods. 
Two examples related to understanding belowground ecosystem dynamics will be presented that 
illustrate the integration of data and models. The first example couples soil environmental, plant 
physiological, and stable isotope data with a simple model of root water uptake to infer plant 
water sources and rooting distributions. The second example couples soil environmental, soil 
microbial, soil carbon flux, and stable isotope data with isotope mixing and soil respiration 
models to partition different sources of soil CO2 efflux. Both examples illustrate challenging 
problems that cannot be satisfactorily addressed without modern data-model integration 
approaches, and both problems require data inputs that could be derived from sensor networks. 
 
Matt Welsh 
Harvard University 
mdw@eecs.harvard.edu 
 
“Experiences with Sensor Networks for Volcano Monitoring” 
 
Wireless sensor networks are an exciting new technology with many potential applications in the 
natural sciences. Our group has been collaborating with seismologists from UNH, UNC, and the 
Instituto Geofisico in Ecuador to explore the use of sensor networks for monitoring eruptions and 
earthquakes at active volcanoes. This is an especially challenging application for sensor 
networks, requiring high-resolution signal collection across an array of spatially-separated 
sensors to understand the geophysical processes underlying volcanic activity. 
 
In this talk, I will describe three sensor network deployments that we have undertaken on two 
volcanoes in Ecuador, Tungurahua and Reventador. These deployments have involved many 
challenges, including reliable multihop routing, fine-grained network time synchronization, over-
the-air reprogramming, and event-based triggering. I will also describe Lance, our approach to 
priority-driven data storage and extraction from a sensor network. I will focus on our approach to 
validating the sensor network as a scientific instrument, which has proven to be more difficult 
than we first expected. 
 
Patrick Wolfe 



 

Harvard University 
patrick@seas.harvard.edu 
 
“Sampling Random Networks to Discover Structure: Models and Methods” 
 
Benjamin P. Olding and Patrick J. Wolfe (joint work with Omar Abdala and David Parkes) 
Statistics and Information Sciences Laboratory, Harvard University 
 
While the study of random graphs has yielded many classical results, today's vast network data 
sets often preclude such direct analysis techniques.  In this talk we describe alternative models 
and methods to discover structure in random network topology via sampling.  Though traditional 
models have well-established asymptotic properties and 
admit straightforward simulation techniques, they often fail to describe properties of observed 
random networks, such as constraints on node linkages.  In such scenarios, exact simulation in a 
way that respects the underlying measure rapidly becomes difficult, and fewer large-sample 
limits are known.  We show that stochastic computation can be used to effectively sample from 
such spaces and hence estimate functionals of interest.  As an example, we sample from a null 
model designed for the problem of "community detection" in large graphs—a task closely related 
to spectral clustering.  We give estimates of the power of this test for several possible models of 
topological structure. 
 
Jun Yang 
Duke University 
junyang@cs.duke.edu 
 
“Data-Driven Processing in Sensor Networks” 
 
Wireless sensor networks enable data collection from the physical environment on 
unprecedented scales.  In this talk, I will describe some data processing problems that arise in 
building an environmental sensing network in Duke Forest, in collaboration with ecologists and 
statisticians.  Because of severe resource constraints on battery-powered sensor nodes, it is 
infeasible to collect and report all raw readings for centralized processing.  An effective 
approach is model-driven data acquisition, which avoids acquiring readings that can be 
accurately predicted from known spatio-temporal models of data.  We argue for an alternative, 
data-driven approach, which exploits models in optimizing push-based reporting, but does not 
depend on the quality of models for correctness.  A particularly thorny issue with push-based 
reporting is transmission failures, which are common in sensor networks, and make failed reports 
indistinguishable from intentionally suppressed ones.  The cost of implementing reliable 
transmissions is prohibitively high.  We show how to inject application-level redundancy in data 
reporting to enable efficient, effective, and principled resolution of uncertainty in the missing 
data. 
 
Bin Yu 
University of California, Berkeley 
binyu@stat.berkeley.edu 
 



 

“Compression and Analysis of Golden Gate Bridge Sensor Data” 
 
Sensors on bridges provide a recent and inexpensive tool for bridge structure monitoring. A 
sensor network has been installed on the Golden Gate Bridge by a team of researchers from the 
departments of civial engineering and computer science at UC Berkeley. In this talk, we would 
like to report on our on-going collaboration with this team to compress and analyze temperature 
and acceleration measurements from this sensor network. In particular, we find it easy to 
compress the temperature data and are working on analyzing the acceleration data based on a 
structure model in order to extract the "modes" of the bridge for (compression and) monitoring 
purposes.  
(This is joint work with G. Rocha (Statistics), Shamim Pakzad and Greg Fenves (CE), and Sukun 
Kim, David Culler, and Jim Demmel (CS) at UC Berkeley.) 
 
POSTER ABSTRACTS 
 
Pubali Banerjee  
Texas A and M University  
 
“A Secure Grid Based Clustering Protocol for Sensor Networks” 
 
Clustering protocols are often used in sensor networks.  In many deployment scenarios, security 
is a key concern.  In this paper we provide a secure solution to a commonly used clustering 
protocol, the LEACH protocol. We show that our protocol, the GS-LEACH protocol is more 
energy efficient than any of the secure flavors of LEACH.  The GS-LEACH (grid-based secure 
LEACH) protocol uses pre deployment key distribution using prior knowledge of the 
deployment area.  We also provide a detailed security analysis of our protocol and show that it is 
more secure than the secure versions of LEACH. Finally with the results of our simulation 
experiments we show that our protocol is very energy efficient and provides a longer network 
lifetime compared to the other secure flavors of LEACH. 
 
David Bell 
Duke University 
dmb27@duke.edu 
 
“Modeling Battery Drainage for a Wireless Sensor Network in the Duke Forest, NC” 
 
Wireless sensor networks are often limited by the availability of power.  Understanding the 
factors affecting battery drainage is important for optimizing sensor deployment for wireless 
networks involved in environmental monitoring.  Using a wireless sensor network deployed in a 
mixed-deciduous forest, I examined battery drainage with a state-space model under a 
hierarchical Bayesian framework.  Using battery voltage data from 15 nodes over several weeks 
during the summer of 2007, I inferred the effects of basic node operation (β0), number of sensors 
per node, number of children per node, and temperature fluctuations on battery drainage.  
Process and observation errors (σ and τ, respectively) were estimated as well.  β0, σ, and τ were 
the only parameters significantly different from zero.  A high value of σ reflected poor 
predictions for some of the nodes.  Actual battery voltage values remained within 95% credible 



 

intervals for 13 nodes.  Our results indicate that differences in battery drainage between different 
nodes were not explained by the amount of data being sensed, the amount of data being 
transmitted, or short-term temperature fluctuations during the study period.  For this small 
networks, it does not seem that the number of sensors or children influence battery life 
dramatically.  
 
Michael Breen 
U.S. Environmental Protection Agency 
breen.michael@epa.gov 
 
“Individual Exposure Model for Asthma-associated Air Pollutants: Case Study for RTP Panel 
Study” 
 
Marco Ferreira 
University of Missouri - Columbia 
ferreiram@missouri.edu 
 
“Evolutionary Markov Chain Monte Carlo Algorithms for Optimal Monitoring Network 
Designs” 
 
We propose an evolutionary Markov chain Monte Carlo (eMCMC) framework for expected 
utility maximization. This is particularly useful when the optimal decision cannot be obtained 
analytically, as in problems of Bayesian estimation and optimal design with non-standard utility 
functions.  In those situations, two main tasks have to be performed numerically: calculation of 
the expected utility and maximization over the decision space. M\"uller and coauthors have 
developed a clever simulation based framework for Bayesian optimal design blending MCMC 
with simulated annealing. Nevertheless, their approach has difficulties with the exploration of 
highly multimodal decision spaces. Building upon their work, we develop an algorithm that 
simulates a population of Markov chains, each having its own temperature. The different 
temperatures allow hotter chains to easily cross valleys and colder chains to rapidly 
climb hills. The population evolves according to genetic operators such as mutation and 
crossover, allowing the chains to explore the decision space both locally and globally through 
information exchange between chains. As a result, our framework explores the 
decision space very effectively. We illustrate that with an application where we perform the 
optimal redesign of a network of monitoring stations for spatio-temporal ground-level ozone. 
 
Ben Flood 
CTVR, Trinity College Dublin 
floodbe@tcd.ie 
 
“Spatio-Temporal Modelling of Ambient Interference Temperature” 
 
Natallia Katenka 
University of Michigan 
nkatenka@umich.edu 
 



 

"A Cost-Efficient Approach to Wireless Sensor Network Design" 
 
This study presents a general flexible approach for the design of wireless sensor network under 
the random deployment mechanism. The cost of sensing and communications is incorporated 
into the design of the network, while in addition allowing for unreliable sensors. In the proposed 
approach, cost is treated generically and can correspond to either a fixed acquisition cost, or an 
operational cost or a combination of both. The main objective is to minimize the overall network 
cost, while enforcing the coverage and connectivity constraints. The proposed approach should 
be regarded as part of any feasibility study during the planning stages for the deployment of a 
wireless sensor network, when decisions about its capabilities and cost are considered. An 
additional technical contribution is the derivation of a new simple bound on the probability of a 
network being connected, which exhibits a very good performance in simulations and unlike 
existing ones is shown to be better suited for network design studies. 
 
David Leslie 
University of Bristol 
david.leslie@bristol.ac.uk 
 
“Game Theoretical Approaches to Distributed Coordination” 
 
Distributed coordination is an important part of sensor network optimisation.  We show how to 
frame distributed optimisation problems as a game.  Standard game-theoretical algorithms can 
then be used to perform the optimisation.  We see that asynchronous updating of strategies can 
bring improvements on synchronous updates, and in fact results in a distributed implementation 
of simulated annealing. 
 
Hongfei Li 
IBM T. J. Watson Research 
liho@us.ibm.com 
 
“Spatial-temporal Modeling for Predicition of Storm Outages” 
 
John McGee 
Erick Scott 
University of North Carolina, Chapel Hill 
mcgee@renci.org 
 
“The North Carolina Sensor Data Bus” 
 
The North Carolina Sensor Data Bus (SDB) is a newly formed project at RENCI which will 
aggregate and integrate data from environmental sensors throughout North Carolina and the 
surrounding region in support of specific scientific modeling projects, and as a broadly available 
scientific data server with both user and programmatic interfaces. In collaboration with 
Microsoft Research, the SDB will provide new usage scenarios and requirements for a point 
observation data model developed by a team of hydrologists and the CUASHI program, the 
Observation Data Model (ODM).  Once of the first data sources to be connected to SDB is 



 

RENCI's Brunswick County Flood Sensing (BCFS) project.  Brunswick County, NC has very 
high development pressures, flood-prone topography, and limited evacuation options.  The BCFS 
project uses a network of water level sensors, embedded Linux computers, and wireless links to 
yield nearly live water levels at fourteen critical locations along evacuation routes and present it 
to SDB and to Brunswick County Emergency Management. 
 
Yajun Mei 
Georgia Tech 
ymei@isye.gatech.edu 
 
“Decentralized Sequential Hypothesis Testing in Sensor Networks” 
 
The decentralized sequential hypothesis testing problem is studied in sensor networks, where a 
set of sensors receive independent observations and send summary messages to the fusion center, 
which makes a final decision when observation are stopped. In the scenario where the sensors 
have full access to their past observations, the first of asymptotically optimal sequential tests in 
the literature is developed, and the proposed test has same asymptotic performance as the 
optimal centralized test that has access to all the sensor observations. Next, in the scenario where 
the sensors do not have full access to their past observations, a simple but asymptotically optimal 
sequential tests is developed, in which sensor message functions are what we call tandem 
quantizer, where each sensor only uses two different sensor quantizers with at most one switch 
between these two quantizers. 
 
Neal Patwari 
University of Utah 
npatwari@ece.utah.edu 
 
“Localization Is Sensor Data Dimensionality Reduction” 
 
Automatic sensor localization is necessary in large-scale environmental sensor network 
deployments, both to provide the location for measured data, and for greedy geometric routing 
algorithms.  Using sensor environmental data itself can provide location information if the 
sensors measure a spatially correlated field.  The general tool of nonlinear dimensionality 
reduction can then be used to provide a relative 2D or 3D location estimate of the sensor 
locations.  This same framework applies even when direct RF pair-wise measurements are made 
between sensors.  We explore the performance of environmental sensor data-based localization 
and RF pair-wise data-based localization, including a live demo of a fully distributed 
dimensionality reduction algorithm in a network of Crossbow mica2 sensors. 
 
Ilka A. Reis, Gilberto Câmara, Renato Assunção, Antônio Miguel V. Monteiro 
National Institute for Space Research (INPE), Brazil 
ilka@dpi.inpe.br 
 
“Temporal Suppression by Outlier Detection for Data Collection in Sensor Networks” 
 



 

The main goal of a data collection protocol for sensor networks is to keep the network’s database 
updated while saving the nodes’ energy as much as possible. To achieve this goal without 
continuous reporting, the data suppression is a key strategy. The basic idea behind of data 
suppression schemes is to send data to the base station only when the nodes’ readings are 
different from what both nodes and base station expect. Data suppression schemes can be 
sensitive to aberrant readings, since these outlying observations mean a change in the expected 
behavior for the readings sequence. In this paper, we present a temporal suppression scheme that 
is robust to aberrant readings. We propose to use a technique to detect outliers from a time series 
as the basis of a temporal suppression scheme named TS-SOUND (Temporal Suppression by 
Statistical OUtlier Notice and Detection). TS-SOUND detects outliers in the sequence of sensor 
readings and sends data to the base station. Outliers can suggest a distribution change-point or be 
an aberrant reading. Then, we have adapted TS-SOUND to avoid detecting aberrant readings 
and, even this filter fails, TS-SOUND does not send the aberrant reading to the base station. 
Experiments with real and simulated data have shown the TS-SOUND scheme has suppression 
rates comparable and even greater than the rates of temporal suppression schemes proposed in 
the literature. Furthermore, it keeps the prediction errors at acceptable levels, if we consider the 
complexity of the data collection using a sensor network. 
 
Harsh Singhal 
University of Michigan 
singhal@umich.edu 
 
“Optimal Experiment Design for State Space Models with Application to Sampled Network 
Data” 
 
We introduce a linear state space model for the estimation of network traffic flow volumes from 
sampled data. Further, we formulate the problem of obtaining optimal sampling rates under 
router resource constraints as an experiment design problem. Theoretically it corresponds to the 
problem of optimal design for estimation of conditional means for state space models. We 
present the associated convex programs for a simple approach to it and propose several exciting 
problems in this area. The usefulness of the approach in the context of network monitoring is 
illustrated through an extensive numerical study. 
 
Zhengyuan Zhu 
University of North Carolina -Chapel Hill 
zhuz@email.unc.edu 
 
“Optimal Network Design for Detecting Regional Trend in PM” 
 
G. Beate Zimmer 
Texas A&M University-Corpus Chris 
beate.zimmer@tamucc.edu 
 
“Texas Coastal Ocean Observation Network: Some Applications of the Wealth of Data” 
 



 

The Texas Coastal Ocean Observation network collects environmental data at about 40 stations 
along the Texas coast. The data are collected and published in real time, and include water level, 
water temperature, wind data, air temperature, salinity etc. Applications presented include neural 
network water level forecasts published on the web in real time, hurricane surge forecasts, water 
temperature forecasts and long term observations about water level rise and subsidence. 
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Laurens de Haan 
Erasmus University Rotterdam 
ldhaan@few.eur.nl 
 
“On Spatial Extremes: With Application to a Rainfall Problem” 
 
 We consider daily rainfall observations at 32 stations in the province of North Holland (The 
Netherlands) during 30 years. Let Q be the total rainfall in this area on one day. An important 
question is: what is the amount of rainfall Q that is exceeded once in 100 years? This is clearly a 
problem belonging to extreme value theory. Also it is a genuinely spatial problem. Recently, a 
theory of extremes of continuous stochastic processes has been developed. Using the ideas of 
that theory and much computer power (simulations) we have been able to come up with a 
reasonable answer to the question above. 
 
Debbie Dupuis 
HEC Montréal 
debbie.dupuis@hec.ca 



 

 
“Robust Prediction Error Criterion for Pareto Modeling of Upper Tails” 
 
Estimation of the Pareto tail index from extreme order statistics is an important problem in many 
settings: income distributions, finance, and insurance. The upper tail of the distribution, where 
data are sparse, is typically fitted with a model such as the Pareto model from which quantities 
such as probabilities associated with extreme events are deduced. The success of this procedure 
relies heavily not only on the choice of the estimator for the Pareto tail index but also on the 
procedure used to determine the number k of extreme order statistics used for the estimation. We 
develop and investigate a robust prediction error criterion to choose k and estimate the Pareto 
index. The analysis of real data sets shows that a robust procedure for selection, and not just for 
estimation, is needed. 
 
Vicky Fasen 
Munich University of Technology 
fasen@ma.tum.de 
 
“Extremes of Autoregressive Threshold Processes” 
 
We study the tail and the extremal behavior of stationary solutions of autoregressive threshold 
(TAR) models. It is shown that a regularly varying noise sequence leads only to an O-regularly 
varying stationary solution in general. Under further conditions on the partition, it is however 
shown that TAR(S,1) models of order 1 with S regimes have regularly varying tails, provided the 
noise sequence is regularly varying. In these cases, the stationary solution is even multivariate 
regularly varying and its extremal behavior is studied via point process convergence. In 
particular, a TAR model with regularly varying noise can exhibit extremal clusters. This is in 
contrast to TAR models with noise in the maximum domain of attraction of the Gumbel 
distribution and which is either subexponential or in L(gamma) with gamma > 0. In that case it 
turns out that the tail of the stationary solution behaves like a constant times that of the noise 
sequence, regardless of the order and the specific partition of the TAR model, and that the 
process cannot exhibit clusters on high levels. 
 
Dominik Lambrigger 
Eidgenossische Technische Hochschule Zurich 
dominik.lambrigger@math.ethz.ch 
 
“Multivariate Extremes and the Aggregation of Dependent Risks: Examples and Counter-
Examples” 
 
Properties of risk measures for extreme risks have become an important topic of research. In the 
present paper we discuss sub- and superadditivity of quantile based risk measures and show how 
multivariate extreme value theory yields the ideal modeling environment. Numerous examples 
and counter-examples highlight the applicability of the main results obtained. 
 
Ross Leadbetter 
University of North Carolina, Chapel Hill 



 

mrl@stat.unc.edu 
 
“When EVT May be Inappropriate for Risk Assessment – Some Issues and Cases” 

To many of us it seems natural to attempt to formulate almost any assessment of risk or system 
failure probability within the context of Extreme Value Theory, using as elaborate a framework 
(e.g. multivariate) as seems necessary to induce a reasonable “fit”.   Arising from occasional 
embarrassing personal experiences, we have in the past urged caution in such knee-jerking 
application.   Here we plan to briefly revisit a few of the situations in which ill-considered use of 
the asymptotic theory can seem attractive but be inappropriate, drawn from environmental 
regulation, and problems of integrity and stability of ocean structures and vessels in storms. 
Alternative approaches will be indicated for capsize risk of vessels in following seas. (This topic 
involves joint work with Igor Rychlik and Armelle Guillou) 
 
Thomas Mikosch 
University of Copenhagen 
mikosch@math.ku.dk 
 
“Regularly Varying Functions” 
 
Regular variation plays an important role in extreme value theory, summation theory, and time 
series analysis. We start by looking at some functions of regularly varying vectors (linear 
combinations and products with regularly varying components). Then we consider solutions to 
stochastic differential equations driven by an alpha-stable Levy motion and show that its finite-
dimensional distributions are regularly varying (joint work with Serge Cohen). Then we switch 
to the notion of infinite-dimensional regular variation and its connections with large deviations 
for processes with heavy-tailed marginal distributions (joint work with Henrik Hult, Filip 
Lindskog and Gennady Samorodnitsky). 
 
Pilar Munoz 
Technical University of Catalonia 
pilar.munyoz@upc.edu 
 
“Price, Volatility and Risk in the Electricity Markets” 
 
During the last 15 years, the liberalization and deregulation of the electricity markets in 
developed countries have triggered important changes on the management of electricity 
companies as well as on their largest customers, due to the price volatilities and the changing 
market conditions. 
   
One of the restrictions of the Electricity Markets is that instantaneous supply and demand must 
be balanced, in general every hour, and that the market clearing price is gotten from matching the 
cumulative demand and supply curves.  
 
As a traded commodity, electricity is becoming well-known for its volatility being orders of 
magnitude higher than it is generally observed in other financial markets; yet effective price risk 
management is a crucial component of business performance in this sector, being price volatility 



 

one of the main sources of uncertainty.  Additionally, fundamental seasonal demand and supply 
factors are known to influence price levels. 

In the present, accurate VaR forecasts are obtained applying a two steps procedure. In the first 
step, both the conditional mean and variance of price series are modeled. Next, the gotten 
residuals are treated using extreme values methodology. In this work the electricity price series 
for the Spanish Market are modeled using the aforementioned procedure. Specifically, an 
ARIMA model is used for the mean equation. Traditionally, the conditional variance is estimated 
using models from the GARCH family.  In this work, two models from the GARCH family are 
used, but also a stochastic volatility model is considered. Comparative study results are shown.  

John Nolan 
American University 
jpnolan@american.edu 
 
“Stable Laws and Extreme Value Laws” 
 
Stable distributions are a class of heavy tailed distributions that generalize the Gaussian 
distribution and that can be used to model in a variety of problems.  An overview of univariate 
stable laws is given, with emphasis on the practical aspects of working with stable distributions. 
Connections between stable laws and extreme value laws will be discussed. Then multivariate 
stable distributions and multivariate extreme value laws will be examined, with some 
connections explored. 
 
Luis Pericchi 
Universidad de Puerto Rico, San Juan and Universidad Simon Bolivar, Caracas 
luarpr@gmail.com 
 
“Experiences with Extreme Data in the Caribbean: Bayes, Re-Parametrizations and the 
Multivariate Approach of Heffernan and Tawn” 
 
We review several statistical analyses of univariate data with seasonalities and clustering, as well 
as multivariate data, with data from Venezuela, Central America and Puerto Rico. Emphasis is 
placed on: i)The importance of the Bayesian Approach to keep all sources of uncertainty, ii) The 
convenience of orthogonal re-parameterizations the Generalized Extreme Value Distribution and 
Pareto, and iii) The usefulness and open issues of the Heffernan and Tawn (2004) approach. 
These are joint works with Stuart Coles (University of Padova), Scott Sisson (University of New 
South Wales) and Beatriz Mendes (Federal University of Rio de Janeiro). 
 
Sidney Resnick 
Cornell University 
sir1@cornell.edu 
 
“Conditioned Limit Theorems: Does the Story End with a Bang or a Whimper?” 
 



 

Under asymptotic independence the largest values do not occur in the same observation, so the 
region where variables are simultaneously large may not be of primary interest. A different 
philosophy was offered in the paper of \cite{heffernan:tawn:2004} which allows examination of 
distributional tails other than the joint tail. This approach used an asymptotic argument which 
conditions on one component of the random vector and finds the limiting conditional distribution 
of the remaining components as the conditioning variable becomes large. Heffernan & Resnick 
(2006) provided a thorough mathematical for this conditioned limit theory. We continue to 
explore this theory by considering transformation to the standard case and offer an explanation of 
when this can be reduced to regular variation on a reduced cone. 
 
Holger Rootzen 
Chalmers University of Technology  
rootzen@math.chalmers.se 
 
“Three Extreme Challenges: Wind Storms, Material Fatigue, and Corrosion” 
 
Key words: Wind storms, inclusions, stereology, pitting corrosion, design of experiments, 
extreme values 
 
We have only seen the beginning of the use of Extreme Value Statistics to contribute to solving 
societal problems. It is already included in the methodological basis for several parts of 
geostatistics and economic risk management, and the range of use will widen. In the future 
extreme value methods will be a much more standard part of the applied statistician's toolbox. 
This talk illustrates the potential for research with examples from three areas.  
 
Wind Storms: A Weibull distribution fitted to all available data is often used to predict extreme 
winds. The most extreme values then, however, have little influence on the estimated parent 
Weibull distribution, and the accuracy of predictions obtained in this manner may be questioned. 
We compare a Weibull method, which has been used by the Swedish meteorological office, to an 
extreme value model for annual maximum wind speeds. The comparison is based on 30 years of 
10 minute wind speed averages measured hourly at 12 meteorological stations located at airports 
in Sweden. Results show that the Weibull method generates incorrect estimates of the tails of the 
distributions of wind speeds and of the distribution of yearly maximum wind speed, and that 
serial dependence has to be taken into account. The annual maxima method avoids these 
problems. The measurements were rounded, first to entire knots, and then to m/s. If rounding is 
disregarded then the computed standard errors of the parameter estimates become erroneously 
low. Hence rounding, if done, should be taken into account in the estimation procedure. These 
results are just a small corner of a classical area for Extreme Value Statistics. Much more work 
has been done by, among others, Coles, Tawn, Smith and coworkers. An important challenge is 
multivariate methods for wind storms. 
 
Material Fatigue: The sizes of large inclusions within a cast of hard steel have a major influence 
on fatigue characteristics, but are not directly measurable by routine means. Area Maxima or 
Threshold Exceedance methods can be applied to the size distribution of large inclusions on the 
basis of measurements made on a polished plane surface of the material. The two methods, of 
course, are closely related and properties found by each may be deduced from those found by the 



 

other. A core problem is how to infer the distribution of the projected (three-dimensional) size of 
large inclusions from measurements made by either of the methods on sectional (two-
dimensional) sizes. A simple new approximate solution to this stereological problem is proposed 
and is compared to existing approaches. This area abounds with challenging problems. Some 
examples are models for wave forms of loads, global modeling of extreme waves, how loads are 
transferred though structures, and simplification of methods to make them useful in enginerring 
praxis. Exciting work is being done by Anderson, Leadbetter, de Mare, Rychlik, and coworkers.  
 
Pitting Corrosion: We discuss how Extreme Value Statistics can be used to to validate and 
improve designed experiments with extremal responses, and to extrapolate and compare results. 
A main motivation is corrosion tests: Localized, or "pitting", corrosion can limit the usefulness 
of aluminum, magnesium and other new lightweight materials. It makes judicious choice of 
alloys and surface treatments necessary. Standard methods to evaluate corrosion test are based on 
weight loss due to corrosion and ANOVA. These methods fail in two ways. The first is that it 
usually is not weight loss but the risk of perforation, i.e. the depth of the deepest pit which is of 
interest. The second is that the standard ANOVA assumption of homogeneity of variances 
typically is not satisfied by pit depth measurements, and that normality doesn't give credible 
extrapolation into extreme tails. 
 
The challenge is to develop a full theory of design and analysis of experiments with extreme 
value distributed responses - at present we are far from this goal. 
 
This is joint work with Clive Anderson, Anne-Laure Fougµeres, Sture Holm, Jacques de Mare, 
John Nolan, Olivier Perrin, and Roger Taessler. 
 
Gennady Samorodnitsky 
Cornell University 
gennady@orie.cornell.edu 
 
“Inverse Problems for Regular Variation of Linear Filters” 
 
We study a group of related problems: the extent to which the presence of regular variation in the 
tail of certain $\sigma$-finite measures at the output of a linear filter determines the 
corresponding regular variation of a measure at the input to the filter. This turns out to be related 
to the presence of a particular cancellation property in $\sigma$-finite measures,which, in turn, is 
related to the uniqueness of the solution of certain  
functional equations. The techniques we develop are applied to weighted sums of iid random 
variables, to products of independent random variables, and to stochastic integrals with respect to 
L\'evy motions.  
 
Elaine Spiller 
SAMSI 
spiller@math.duke.edu 
 
“Constructing a Risk Map for Pyroclastic Flows: Using Simulations and Data to Predict Rare 
Events” 
 



 

Large pyroclastic flows are rare yet potentially devastating events for communities situated near 
volcanoes.  We propose a method to draw hazard maps that combines field data, digital elevation 
maps, and flow simulations. As a test case, we focus on calculating probabilities of catastrophic 
damage due to flow events from the Soufriere Hills Volcano on the island of Montserrat. 
 
Jery Stedinger 
Cornell University 
jrs5@cornell.edu 
 
“Regionalization of Statistics Describing the Distribution of Hydrologic Extremes” 
 
The three-parameter Generalized Extreme Value (GEV) distribution is widely used to describe 
annual floods, rainfall, wind speeds, and other maxima. Studies showed that small-sample at-site 
MLE GEV parameter estimators are unstable, and recommend L-moment estimators. Use of a 
Bayesian prior to restrict shape-parameter-values to a statistically-physically reasonable range 
yields Generalized Maximum Likelihood (GML) estimators. GML estimators eliminate 
problems with MLEs and perform substantially better than both moment and L-moment quantile 
estimators for heavy-tailed GEV distributions. Of great interest are data-based priors for shape 
parameters. We have developed a Bayesian Generalized Least Squares (B-GLS) regression 
methodology that accounts for the sampling error in at-site estimators due to finite-length 
records, the cross-correlation among such estimators due to the cross-correlation among 
concurrent annual maxima, and the actual precision of the underlying model. B-GLS provides a 
statistically efficient and practical regionalization methodology with a range of useful diagnostic 
statistics. Examples illustrate development of regional GEV shape parameters. 
 
Stilian Stoev 
University of Michigan 
sstoev@umich.edu 
 
“Max-Stable Processes: Representations, Ergodic Properties and Statistical Applications” 
 
Max-stable stochastic processes arise in the limit of component-wise maxima of independent 
processes, under appropriate centering and normalization. In this talk, various representations of 
max-stable processes will be discussed. Then, in terms of these "spectral" representations, 
necessary and sufficient conditions for the ergodicity and mixing of stationary max-stable 
processes will be presented. 
 
The large classes of moving maxima and maxima of moving maxima processes are shown to be 
mixing. Other examples of ergodic doubly Stochastic processes and non-ergodic processes will 
be given. The developed ergodicity and mixing conditions involve a certain measure of 
dependence. We will address the statistical problem of estimating this measure of dependence. 
 
Bas Werker 
Tilburg University 
Werker@TilburgUniversity.nl 
 



 

"The Asymptotic Structure of Nearly Unstable Nonnegative Integer-Valued AR(1) Models” 
 
This paper considers nonnegative integer-valued autoregressive processes where the 
autoregression parameter is close to unity. We consider the asymptotics of this `near unit root' 
situation. The local asymptotic structure of the likelihood ratios of the model is obtained, 
showing that the limit experiment is Poissonian. To illustrate the statistical consequences we 
discuss efficient estimation of the autoregression parameter, and efficient testing for a unit root.  
Keywords: branching process with immigration, integer-valued time series, Poisson limit 
experiment, local-to-unity asymptotics, near unit root 
 
Ishay Weissman 
Technion - Israel Institute of Technology 
ieriw01@ie.technion.ac.il 
 
“On Dependence among Multivariate Extremes” 
 
The dependence structure in multivariate extreme value distributions is completely determined 
by the Pickands dependence function. If one wishes to represent the dependence by one 
coefficient, then the literature offers several correlation-type coefficients, such as Kedall's tau, 
Spearman's roh, etc. (for the bivariate case only). In this lecture we suggest the use of two 
coefficients which are good for every dimension and possess some desired proprties. 
 
Zhengjun  Zhang 
University of Wisconsin 
zjz@stat.wisc.edu 
 
“Extreme Value Copula and Applications” 
 
This paper first establishes sufficient conditions under which multivariate max-stable processes 
with infinite dimensional parameters can be approximated by multivariate maxima of moving 
maxima processes with finite dimensional parameters. In the second part, a new family of 
extreme value copula functions is introduced to provide a simple approximation to a max-stable 
distribution. The estimators of the parameters in this new copula family are derived based on the 
$k$th order statistics of ratios of Frechet random variables. 
 
Chen Zhou 
Erasmus University Rotterdam 
zhou@few.eur.nl 
 
“Portfolio Selection with Secondary Risk Indicators of Heavy Tailed Distributions” 
 
Investing in diversified securities may result in a lower risk portfolio. The optimal construction 
of the portfolio depends on the risk of individual securities as well as their dependence structure. 
By modeling the individual security returns as heavy tailed and considering Value at Risk (VaR) 
as the risk criterion, the scale parameter of the heavy tailed distribution turns to be the secondary 
risk indicator alongside the primary risk indicator - the tail index. We study the portfolio 



 

selection problem and the diversification effects via the secondary risk indicator in a multivariate 
Extreme Value Theory framework without assuming any parametric dependence structure. We 
propose a portfolio selection procedure to construct the optimal portfolio. An empirical study 
illustrates the method. 
 
Francis Zwiers 
Environment Canada Department: Climate Research Division 
Francis.Zwiers@ec.gc.ca 
 
“Analysis of Extremes in Climate Science” 
 
Extremes in the climate system occur on all space and time scales, ranging from very short 
duration events that affect small localized areas, such as tornadoes, to events such as droughts 
that may affect very large areas for extended periods of time. In this talk I will briefly review a 
range of approaches to the analysis of extremes that are used in climate science and will discuss 
some of the statistical issues that arise. The approaches range from the analysis of simple time 
series of threshold crossing frequencies where the thresholds represent moderately unusual be 
not particularly extreme values (e.g., the 90th percentile of daily maximum temperature), to 
analyses using extreme value theory, to consideration of individual very high impact events that 
are unprecedented in the instrumental climate record.  
 
POSTER ABSTRACTS 
 
Matthias Degen 
Eidgenossiche Technische Hochschule Zurich 
degen@math.ethz.ch 
 
“Issues in the Estimation of Risk Capital for Operational Risk” 
 
Hongfei Li 
IBM T. J. Watson Research Center 
liho@us.ibm.com 
 
“Spatial-temporal Modeling for Prediction of Storm Outages” 
 
Severe weather conditions, such as hurricanes, thunder storms, have a major impact on electric 
utility equipment failure and power outages. An accurate prediction can effectively help to plan 
emergency management of crews and power restoration. We proposed a spatial-temporal 
modeling for predicting outages caused by severe weather and applied our model to the outage 
data provided by a utility electric company in New York. Given weather predicted by IBM Deep, 
we modeled the outages by Poisson regression while including spatial and temporal correlation 
in the covariance structure. In addition, the number of customers interrupted and the time to 
restoration are also predicted following the outages predicted. 
 
Keywords: spatial-temporal modeling, outage prediction, Poisson regression model 
 
Veder Madar 



 

SAMSI 
madar@post.tau.ac. 
 
“Bayesian Model Selection for The Farlie-Gumbel-Morgenstern Family.”  
  
Suppose we have two General Extreme Value random variables. We wish to find a copula 
structure that explains their joint behavior. As a first step, we consider the Farlie-Gumbel-
Morgenstern family of copulas, and offer some bayesian model selection to it. 
 
Elizabeth Shamseldin 
University of North Carolina, Chapel Hill 
shamseld@email.unc.edu 
 
“Downscaling Extremes: A Comparison of Extreme Value Distributions in Point-Source and 
Gridded Precipitation Data” 
 
There is substantial empirical and climatological evidence that precipitation extremes have 
become more extreme during the twentieth century, and that this trend is likely to continue as 
global warming becomes more intense. However, understanding these issues is limited by a 
fundamental issue of spatial scaling: that most evidence of past trends comes from rain gauge 
data, whereas trends into the future are produced by climate models, which rely on gridded 
aggregates. 
 
To study this further, we have fitted the Generalized Extreme Value (GEV) distribution to the 
right tail of the distribution of both rain gauge and gridded events. The rain gauge data come 
from a network of 5,873 U.S. stations, and the gridded data from a well-known re-analysis model 
(NCEP) and on climate model runs from NCAR's Community Climate System Model (CCSM).  
The results of this modeling exercise confirm, as expected, that return values computed from rain 
gauge data are typically higher than those computed from gridded data.  The main contribution 
of this paper is the development of a family of regression relationships between the two sets of 
return values that also take spatial and temporal variations into account. Based on these results, 
we now believe it is possible to project future changes in precipitation extremes at the point-
location level based on results from climate models. 
 
XVII.  Program on Random Media Waves and Imaging Workshop 
 
Schedule 
 
Thursday, January 31, 2008 
Radisson Hotel RTP 
 
8:00 - 9:00     Registration and Continental Breakfast  
 

  Imaging and Inverse Problems Session 
 

9:00 - 9:50   Margaret Cheney, Rensselaer Polytechnic Institute 
 Waveform Design for Radar Detection and Imaging 



 

 
9:50 - 10:20  Break  
 
10:20 - 10:55  Gang Bao, Michigan State University  
 On Inverse Medium Scattering for Maxwell's Equations 
 
10:55 - 11:30  Yu Chen, New York University  
 
11:30 - 12:00 Discussion Session  
 
12:00 - 1:00  Lunch  
 

  Cross-Correlations, Probability, Statistical Methods  
  

1:00 - 1:50  Richard Weaver, University of Illinois at Urbana-Champaign 
On retrieval of Green's Function from Correlations of Noise 
 . . . . the Perspective of a Physicist and Experimentalist 
 

1:50 - 2:20  Break  
 
2:20 - 2:55  Luis Tenorio, Colorado School of Mines  
 Understanding L_1 Penalty Regularization 
 
2:55 - 3:30  Lenya Ryzhik, University of Chicago 
 Waves and Particles in Slowly Decorrelating Media 
 
3:30 - 5:00  Discussion Session  
 
Friday, February 1, 2008 
Radisson Hotel RTP 
 
8:00 - 9:00    Registration and Continental Breakfast  
 
 Time Reversal and Imaging 
 
9:00 - 9:50   Josselin Garnier, Universite de Paris VI  
 Wave Propagation and Time Reversal in Random Media 
 
9:50 - 10:20  Break  
 
10:20 - 10:55  Knut Solna, University of California at Irvine  

Coherent Interferometric Imaging for Synthetic Aperture Radar in the 
Presence of Noise  
 

10:55 - 11:30 Liliana Borcea, Rice University  
Layer Anihilator and Smooth Velocity Estimation in Finely Layered Media 
 



 

11:30 - 12:00  Discussion Session  
 
12:00 - 1:00  Lunch  
 
 Imaging, Inverse Problems and Cross-Correlations 
 
1:00 - 1:50  William Symes, Rice University 

Deterministic Imaging in a Random World 
 
1:50 - 2:20  Break  
 
2:20 - 2:55  Henri Calandra, Total E&P 

Improving the Depth Imaging with Optimized One Way Wave Equation 
Propagators 

 
2:55 - 3:30  John Schotland, University of Pennsylvania  
 Image Reconstruction in Optical Tomography 
 
SPEAKER ABSTRACTS 
 
Gang Bao 
Michigan State University 
bao@math.msu.edu 
 
“On Inverse Medium Scattering for Maxwell's Equations” 
 
This talk is devoted to recent progress on inverse medium scattering problems for Maxwell's 
equations. Issues on ill-posedness and numerical solution will be discussed. Significant open 
problems and ongoing research will be highlighted.  
 
Liliana Borcea 
Rice University 
borcea@caam.rice.edu 
 
“Layer Anihilator and Smooth Velocity Estimation in Finely Layered Media” 
 
I will describe a novel approach for coherent imaging of localized scatterers in finely layered, 
strongly scattering media. To improve the SNR at the recording array, we propose a layer 
anihilator which allows us to estimate the smooth background velocity and to image the localized 
scatterers at the same time.   
 
Henri Calandra 
Total E&P 
henri.calandra@total.com 
 
“Improving the Depth Imaging with Optimized One Way Wave Equation Propagators” 
 



 

The extraordinary challenge that the oil industry must face for hydrocarbon exploration requires 
the development of leading edge technologies to reconstitute the three-dimensional structure of 
the Earth. The use of seismic reflections is one of these essential and strategic methods. The 
industry has seen a fantastic leap in the ability to process seismic data and to build an 
increasingly accurate image of the Earth’s structure. The pre-stack depth migration technique 
(PSDM) is currently the most common method employed for seismic depth imaging. PSDM 
methods fall into one of two families, depending on how the solution to the wave equation is 
approximated: the asymptotic (infinite frequency) approximation leads to what is known as the 
Kirchhoff implementation; finite-frequency techniques are known as Wave Equation methods.  
  
Wave equation migration is a rapidly growing tool for complex structure imaging Compared 
with the Kirchhoff migration method the wave-equation migration methods can often produce 
more accurate images provided that the velocity field is well defined. Most widely-used wave 
equation methods are based on solving the one-way acoustic wave equation. There are many 
different methods to numerically solve the one-way wave equation. These methods can be 
grouped into three classes: Fourier methods solved in the wave number domain; finite difference 
methods (FD) and mixed methods that are a linear combination of spectral and finite-difference 
methods. One Way wave Equation Migration can be formulated into two separate methods: 
Sinking survey or Double Square (DSR) PSDM and Shot Profile PSDM (SP). The first is 
generally written in the mid-point offset domain, the second in the shot domain. Accurate wide-
angle extrapolation is essential for prestack depth migration because at least one of the paths 
connecting the imaging point to the source or receiver is likely to be at a wide angle, especially 
when data are acquired with long offsets. 
 
In TOTAL E&P we have implemented both Common Azimuth Migration (CAM based on 
common azimuth approximation of the full DSR) and Shot Profile Migration. Compared to the 
reverse time Migration (RTM) , One Way implementation are very fast and very well design for 
processing very large surface. But they can have some limitation when imaging very steep dip 
reflector or in presence of turning waves. 
 
In this paper we show that reformulating the DSR (CAM) in source-receiver domain and using 
optimized Fourier Finite Difference (FFD) of the wide angle extrapolation term of the one Way 
propagator both in CAM and SP implementation can improve the final migrated image. 
 
Margaret Cheney 
Rensselaer Polytechnic Institute 
cheney@rpi.edu 
 
“Waveform Design for Radar Detection and Imaging” 
 
This talk discusses the question of what radar waveforms are best for forming images.  A number 
of different formulations of the question are considered. One formulation leads to a close 
connection with iterative time-reversal algorithms; another formulation involves a statistical 
treatment of imaging. 
 
Josselin Garnier 
Universite de Paris VI 



 

garnier@math.jussieu.fr 
 
“Wave Propagation and Time Reversal in Random Media” 
 
Time reversal for waves propagating in inhomogeneous media have been intensively studied 
experimentally. A time-reversal mirror is a device which is capable of receiving a signal in time, 
keeping it in memory and sending it back into the medium in the reversed direction of time. The 
main effect is the refocusing of the scattered signal after time reversal in a random medium. In 
this talk we will show how an asymptotic analysis based on separation of scales can give a 
quantitative description of the statistically stable refocusing properties of time reversal. We will 
also discuss applications to imaging in random media, in particular background velocity 
estimation. 
 
Lenya Ryzhik  
University of Chicago 
ryzhik@math.uchicago.edu 
 
"Waves and Particles in Slowly Decorrelating Media" 
 
Waves and particles in random media behave diffusively on large temporal and spatial scales. 
This behavior may break down when media fluctuations have long range correlations. I will 
discuss one such example, of a particle in a random velocity field, when one observes the 
fractional Brownian motion type of behavior with different spreading rates. 
 
Knut Solna 
University of California, Irvine 
ksolna@math.uci.edu 
 
“Coherent Interferometric Imaging for Synthetic Aperture Radar in the Presence of Noise” 
 
We discuss the coherent interferometric imaging strategy in the context of synthetic aperture 
radar, in which a single antenna is used as an emitter and as a receiver at successive positions 
along a trajectory.  The theoretical analysis shows that the signal-to-noise ratio can be enhanced 
dramatically compared to the standard matched filter processing when the fluctuations of the 
recorded signals have a spatial correlation (along the antenna trajectory) that is larger than the 
distance between two successive positions of the antenna and smaller than the length of the 
antenna trajectory. 
 
John C. Schotland 
University of Pennsylvania 
johns@seas.upenn.edu 
 
“Image Reconstruction in Optical Tomography” 
 
The inverse problem of optical tomography is to reconstruct the optical properties of a highly-
scattering medium from boundary measurements. I will review recent work on associated inverse 



 

scattering problems for the radiative transport equation. Our results will be illustrated by 
numerical simulations and experiments in model systems. 
 
William Symes 
Rice University 
symes@caam.rice.edu 
 
“Deterministic Imaging in a Random World” 
 
Reflection seismic data are spectrally incomplete, which leads to an unsurprising spectral 
incompleteness in the images obtained from them. In particular, field data time series ("traces") 
typically contain several octaves of reliable information, but submerge below noise level from 0 
to 3-5 Hz. The velocity analysis procedures of exploration geophysics recover some of the 
slowly varying components of the earth model corresponding crudely to the longest wavelengths 
in the missing band, but do not appear to directly constrain somewhat shorter "intermediate" 
scales. Despite the potential interference between scales in this nonlinear inverse problem, it is 
widely believed that the long scale features recovered by velocity analysis are reliable even 
absent control over the intermediate scales. Recent results of Papanicolaou, Borcea, and their 
collaborators on the statistical stability of near-trace crosscorrelation provides a justification for 
this view. We show that a version of velocity analysis can be based on these near-trace 
crosscorrelations, and deduce the statistical independence of the long-scale and (unconstrained) 
intermediate-scale features, with the latter treated as random. This work is joint with Eric 
Dussaud and Liliana Borcea. 
 
Luis Tenorio 
Colorado School of Mines 
ltenorio@mines.edu 
 
“Understanding L_1 Penalty Regularization” 
 
L_1 regularization has become a popular way to enforce sparsity in inverse problems; new more 
efficient algorithms continue to be developed. But just as important as the algorithms is a good 
understanding of what the answers mean. The talk is desgined to help those interested in using 
L_1 regularization for practical applications to understand what is known about the performance 
of the L_1 regularization estimates. I will summarize some basic statistical properties of the 
solutions and will explain some of the conflicting problems that arise in the choice of 
regularization parameters.  I will try to explain the basic theoretical results with simple examples. 
 
Richard Weaver 
University of Illinois 
r-weaver@uiuc.edu 
 
“On retrieval of Green's Function from Correlations of Noise . . . . the Perspective of a Physicist 
and Experimentalist” 
 
Recent intense activity correlating ambient seismic noise at 10's of seconds has given us stunning 
maps of the earth's elasticity to depths of 10's of km or more.   Theory in support of the methods 



 

has lagged.   While it is quite clear that - under conditions of equipartition - such correlations 
ought to converge on the Green's function, it is less clear how much we should trust the results 
when the ambient waves do not satisfy the conditions. 
 
I review a few of the proofs and laboratory demonstrations, paying particular attention to the 
degree of equipartition present in each case and estimates for the quality of convergence. 
 
In many circumstances one can show that a laboratory or seismic correlation, even when the 
averaging is essentially converged, does not correspond to the Green's function.   The 
discrepancy is traceable to an insufficiently diffuse and equipartitioned noise field.   I discuss one 
way to finesse this failure of the conditions; a numerical example is offered. 
 
XVIII.  Two-Day Undergraduate Workshop 
 
Schedule 
 

SAMSI UNDERGRAD WORKSHOP  
February 29 – March 1, 2008 

 
Friday 
 
8:30   Shuttle from Radisson to SAMSI (Group #1) 
8:45   Shuttle from Radisson to SAMSI (Group #2) 
9:00    Shuttle from Radisson to SAMSI (Group #3) 
 
9:15   Welcome and Introductions  
 
9:30 - 10:15   Kazi Ito:   “Level Set Method and Applications” 
10:15 - 10:40    Kazi Ito:   “Central Voronoi Tesselation and Applications” 
 
10:40 - 11:00     BREAK 
 
11:00 – 11:30   Martin Heller, Zhonghua Qiao and Qin Zhang:  “Matlab demonstration” 
11:30 – 12:15   Interactive Student Session 
12:15 – 12:30   Summary of experience 
 
12:30   LUNCH 
 
1:30 – 1:50 Kenji Yamamoto:  “Wireless Environmental Sensor Networks: An 

Introduction” 
1:50 - 2:20      Xuanlong Nguyen: “Challenges of Large-Scale/High-Dimensional Datasets 

from Sensor Networks” 
2:20 – 2:45                  David Bell: “Ecological Questions and Statistical Answers” 
 
2:45 - 3:00  BREAK 
 
3:00 – 3:30   Yongku Kim: “Hierarchical Bayesian Modeling” 
3:30 – 4:00       Michael Porter:  “Detecting Clusters in Geographic Networks" 



 

4:00 – 4:30       Interactive Student Session (Paul Flikkema) 
4:30 – 5:00       Ralph Smith: “Discussion of Graduate School and Career Options” 
 
4:45   Shuttle to Radisson (Group #1) 
5:00   Shuttle to Radisson (Group #2) 
5:15   Shuttle to Radisson (Group #3) 
 
6:00   Dinner at Radisson 
 
Saturday 
 
8:30   Shuttle from Radisson to SAMSI (Group #1) 
8:45    Shuttle from Radisson to SAMSI (Group #2) 
 
9:00 – 9:45   Hongkai Zhao:  “Wave Propagation” 
9:45 – 10:10    Hongkai Zhao:  “Imaging Using Waves” 
 
10:10 – 10:30   BREAK 
 
10:30 – 11:00              Hongkai Zhao (with Zhilin Li and Weigang Zhong) “Numerical  
   Simulations”  
11:30 - 12:00     Interactive Student Session 
 
12:00   Adjournment and Departure 
 

 



 

Appendix E – Workshop Evaluations 
 
E.1  Overview of Workshop Evaluation  
 At each workshop, the participants are asked to complete the SAMSI Workshop 
Evaluation, which  asks the participants to rank the Workshop in terms of scientific quality, staff, 
helpfulness, meeting facilities, lodging, and local transportation and then asks a series of 
questions.  A sample evaluation is included for review.   
 The following results are summaries of the evaluations completed after a total of fifteen 
Workshops in the previous year broken into two categories:  Program Workshops and Education 
and Outreach (E&O) Workshops.  The Program Workshops include the eight workshops held to 
date for the 2007-08 Program Year together with the three 2006-07 Program Workshops that 
occurred after the submission date of the 2006-07 Annual Report and were therefore not included 
in that Annual Report.  The E&O Workshops include the 3 workshops held to date for 2007-08 
together with the final E&O Workshop from the 2006-07 year.   
 There are three Program Workshops and one E&O Workshop scheduled for the 2007-08 
year and evaluations of these programs will be included in the 2008-09 Annual Report. 
 

SAMSI Evaluation  
 

Your feedback on this workshop is requested by SAMSI’s funding agencies, who 
view it as important for assessing and improving our performance. Your feedback is 
also gratefully appreciated by SAMSI’s directors, because it will enable us to 
immediately improve SAMSI activities.  Please fill out this form and hand it to a 
SAMSI Staff Member, or return it by mail.   

 
1. Personal Information:  We are required by our funding agencies to obtain information – 
in a standard format – about all participants in SAMSI activities. If you have not already done so, 
please go to www.samsi.info/PartInfo/200708/participantinformationform0708.html to provide 
this information. Note that if you have participated in a SAMSI activity since last July 1 and 
completed this webform, you need not do so again, unless your personal information has 
changed. 
 
2. General Ratings:                    Poor Fair Good Very Excellent 
         Good                 .                     

a.  Scientific Quality        1   2     3     4       5 
 
b.  Staff Helpfulness      1   2     3     4       5 

 
c.  Meeting Room/AV Facilities    1   2     3     4       5 

 
d.  Lodging       1   2     3     4       5 

 
e.  Local Transportation     1   2     3     4       5 

 
 
2a. What were the positive aspects of the organization and running of this workshop? 



 

 
2b. What parts of the organization and running need improvement? 
 
3. Please comment on the Scientific Quality: 
 
4. Additional comments on any other aspects of the workshop 

 
5. An important goal of SAMSI is to create synergies between disciplines.  How 
well did this workshop further this goal? 

 
6. How did you learn of this workshop? 
 
7. Please suggest ideas / contacts for future SAMSI activities 
 
 



 

E.2  Evaluation of Scientific Content 
 At least 87% of the respondents rated the scientific content as Very Good or Excellent for 
the eleven Program Workshops and only a small percentage of respondents (13% or less) rated 
the scientific content as Good or Fair.  In the case of E&O Workshops, the ratings were more 
varied, with fewer generally rating the workshops Excellent and a higher proportion rating them 
Good to Very Good. Judging from the undergraduates’ written comments, the satisfaction with 
the science of the workshops depended on the the individual student’s background as well as the 
quality of the workshop itself.  However it is also noteworthy that some students who 
volunteered that the technical level of the workshop was beyond their current capability also 
wrote enthusiastically about their participation.   
 
E.2.1  Program Workshops (11 events) 
  Geometry and Statistics of Shape Spaces Summer Program (Shapes)  
  Risk Analysis, Extreme Events, and Decision Theory Opening Workshop  (RiskOW) 
  Risk Analysis, Extreme Events, and Decision Theory: Perception, Policy, and Practice (PPP)                    
  Risk Analysis, Extreme Events, and Decision Theory:  Extreme Events (Extremes)  
  Random Media Opening Workshop (RanMedOW) 
  Random Media:  Interface (Interface) 
  Random Media:  Imaging (Imaging)  
  Environmental Sensor Networks Opening Workshop (SensorOW) 
  Challenges in Dynamic Treatment and Multistage Decision-Making (Dynamic) 
  Development, Assessment, and Utilization of Complex Computer Models (Blood Flow) 
  Development, Assessment, and Utilization of Complex Computer ModelsTransiton(CompMod) 
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E.2.2   E&O Workshops (4 Events) 
   
  Two-Day Undergraduate Workshop May 2007 (UG May 07) 
  Industrial Mathematical, Statistical Modeling Workshop July 2007 (IMSM) 
  Two-Day Undergraduate Workshop November 2007 (UG Nov 07) 
  Two-Day Undergraduate Workshop February 2008 (UG Feb 08) 
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E.3 Evaluation of Staff 
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E.4  Evaluation of Meeting Room and Facilities 
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E.5  Evaluation of Lodging 
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