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Progress Report for the Statistical and Applied Mathematical Sciences Institute 
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A. Outline of Activities and Initiatives 

1. 2009-2010 Programs and Activities Schedule 
Space-time Analysis for Environmental Mapping, Epidemiology and Climate 

  Change 

o Summer School (7/28/09-8/1/09) 

o Opening Workshop and Tutorials (9/13/09-9/16/09) 

o GEOMED 2009 and Spatial Epidemiology (11/14/09-11/17/09) 

o Climate Change Workshop (2/17/10-2/19/10) 

o Fundamentals of Spatial Modeling Workshop (3/20/10-3/21/10) 

o Workshop on Statistical Aspects of Environmental Risk (4/7/10-4/9/10) 

o Transition Workshop (10/11/10-10/13/10) 

Stochastic Dynamics 

o Opening Workshop and Tutorials (8/30/09-9/2/09) 

o Workshop on Self-Organization and Multi-Scale Mathematical 

Modeling 

     of Active Biological Systems (10/26/09-10/28/09) 

o Workshop on Theory and Qualitative Behavior of Stochastic Dynamics 

    (2/8/10-2/10/10) 

o Workshop on Molecular Motors, Neuron Models, and Epidemic on 

    Networks (4/15/10-4/17-10) 

o Transition Workshop (9/27/10-9/29/10) 

Summer Program: Semiparametric Bayesian Inference, with Applications in 

   Pharmacokinetics and Pharmacodynamics 

o Tutorials and Opening Workshop (7/12/10-7/16/10) 

o Intensive Research Week (7/19/10-7/23/10) 

A Planning Meeting (4/6/10) was held for the Uncertainty Quantification (UQ) 

Program for 2011-12. The afternoon session of this meeting was a public meeting 

discussing the formation of UQ committees in the ASA and SIAM. 
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Education and Outreach 
2-Day Workshop for Undergraduates (10/30/09-10/31/09) 

2-Day Workshop for Undergraduates (2/26/10-2/27/10) 

Interdisciplinary Workshop for Undergraduates (5/17/10-5/21/10) 

The Industrial Mathematical and Statistical Modeling Workshop for Graduate 

   Students (7/19/10-7/27/10) 

Graduate Courses at SAMSI 

o Stochastic Dynamics, Fall 2009 

o Theory of Continuous Space and Space-Time Processes, Fall 2009 

o Spatial Epidemiology, Fall 2009 

o Spatial Statistics in Climate, Ecology and Atmospherics, Spring 2010 

 

2. Programs for 2010-2011 
Analysis of Object Data 

 o Opening Workshop & Tutorials (9/12/10 – 9/15/10) 

 o Interface Functional & Longitudinal Data Analysis (11/8/10 – 

11/10/10) 

 o AOOD Meets Evolutionary Biology (4/30/11 – 5/2/11) 

Complex Networks  

 O Opening Workshops & Tutorials (10/20/10 – 10/22/10) 

 O Dynamics of Networks (1/10/11 – 1/12/11) 

 O Pedestrian Traffic Flow (2/14/11 – 2/16/11) 

O Dynamics on Networks (3/21/11 – 3/23/11) 

Summer Program: SAMSI/Sandia Summer School of Uncertainty Quantification 

Education and Outreach 
2-Day Workshop for Undergraduates (10/29/10-10/30/10) 

2-Day Workshop for Undergraduates (2/25/11-2/26/11) 

Graduate Student Probability Workshop (4/29/11 – 5/1/11) 

Interdisciplinary Workshop for Undergraduates (5/16/11-5/20/11) 

The Industrial Mathematical and Statistical Modeling Workshop for Graduate 

   Students (7/7/11-7/15/11) 

Graduate Courses at SAMSI 

o Complex Networks, Fall 2010 

o Analysis of Object Data, Fall 2010 

o Analysis of Object Data, Spring 2011 

 

3. Programs for 2011-2012 
Uncertainty Quantification: Climate Change Workshop 

 o Opening Workshop & Tutorials (8/29/11 - 8/31/11) 

Uncertainty Quantification: Methodology 

 o Opening Workshop & Tutorials (9/7/11 – 9/10/11) 

Uncertainty Quantification: Engineering & Renewable Energy 

 o Opening Workshop & Tutorials (9/19/11 – 9/21/11) 

Uncertainty Quantification: Geosciences Applications 

 o Opening Workshop & Tutorials (9/21/11 – 9/23/11) 
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C.  Directorate’s Summary of Challenges and Responses 
 

After eight years of SAMSI, 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.  

 

Changes in the Directorate: After eight years of sterling service as SAMSI‟s inaugural 

Director, Jim Berger stood down from that position in 2010. After a national search took 

place to appoint a new Director, Dr. Richard Smith of the University of North Carolina 

(UNC) assumed that position from July 1, 2010. 

 

Richard‟s appointment as Director meant that the UNC representative on the Directorate 

(previously Michael Minion) moved from the Mathematics department to Statistics and 

Operations Research. To maintain the statistics/mathematics balance on the Directorate, it 

was logical to seek a new Associate Director from the Mathematics department at Duke. 

Dr. Rick Durrett took up this role after moving from Cornell to Duke during the summer 

of 2010. 

 

As was reported in last year‟s report, Dr. Pierre Gremaud of NCSU was appointed as the 

full-time Deputy Director from January 1, 2010, with half of his salary provided by the 

home university (as previously), while the other half is provided from SAMSI NSF 

money.  

 

As of Summer 2010, the fourth member of the Directorate continued to be Nell Sedransk, 

Associate Director of NISS and also of SAMSI. 

 

The current arrangements mean that at any one time, only three of the eight Triangle 

departments that support SAMSI have a representative on the Directorate. To ensure 

direct input from all the involved departments, a new Local Department Liaisons 

committee was formed including one member from each of the five departments not 

directly represented on the Directorate. This committee will meet with the Directorate at 

least once a semester and will be actively consulted about how to optimize local faculty 

involvement in SAMSI. The initial members of this committee are Drs. Greg Forest 

(UNC Math), Stephen George (Duke Biostatistics), Robert L.Wolpert (Duke Statistics), 

Donglin Zeng (UNC Biostatistics) and 

Helen Hao Zhang (NCSU Statistics). 

 

Because this committee effectively takes over all the functions of the previous Local 

Development committee, the latter committee no longer exists. 

 



 7 

Space: The extension to the NISS/SAMSI building completed in Fall 2008 has greatly 

expanded SAMSI‟s capacity to host visitors. The space has been well utilized during 

2009-10 with the following numbers of visitors: 

 

Long-term Participants in 2010-11 SAMSI Programs 

          

  Postdocs 
Postdoc 
Assoc 

Graduate 
Visitor 

Graduate 
Local Visitor 

Faculty 
Fellow 

1-2 
Month 
Visitor 

New 
Rschr Totals 

Year-
Long 8     12 3 12   1 36 

Fall     4   16   25 1 46 

Spring   1 1   13   11   26 
 

Program Evaluation: Programs at SAMSI are evaluated through questionnaires 

distributed at all workshops, and through annual surveys of SAMSI postdocs and 

program participants. The information from these surveys is presented in Sections B and 

C and in Appendix G. 

 

Communication and Marketing 

 

As part of SAMSI's branding efforts, a MP3 charger that can be used in an automobile 

was given out at conferences, and at some of SAMSI's research workshops and Education 

and Outreach workshops.  

A tri-fold marketing brochure was produced that gives a brief explanation of what 

SAMSI is and the programs that are offered. It is used as part of SAMSI's overall 

marketing efforts and given to people at who visit SAMSI's exhibit at the math and 

statistics conferences. 

Posters were designed and distributed for the two main programs and for the Education 

and Outreach program. A special poster was designed for the IMSM workshop, which is 

jointly sponsored by SAMSI, the NSF, CRSC and NCSU. The posters are distributed to 

colleges and universities across the United States. 

SAMSI's newsletter was mailed out quarterly to a list of about 460 colleges and 

universities. Another 2,643 email contacts receive the email edition of the newsletter as 

well using the Bronto e-mail marketing system. Roughly 22 messages were sent using the 

Bronto system to communicate with our target market. In addition to the newsletter, these 

messages included announcements of upcoming workshops and programs, and any 

special announcements the organization wanted to convey. 

Two press releases were written and sent to local and national media. The first was about 

the hiring of additional postdoctoral fellows and was used as part of a larger effort by all 

13 mathematical institutes to publicize the new fellows that were able to be hired thanks 

to an increase in funds by the NSF. This release went out on May 11, 2009 and was 

picked up by 30 media outlets including dBusinessNews, Carolina Newswire, Business 

Leader and others. The other press release publicized the hiring of Gordon Campbell as 
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the Operations Director for SAMSI. This release was distributed on July 13, 2009. This 

release was picked up mainly by local media, such as the Durham Herald Sun and the 

Duke Chronicle, but also was run in the ISM Bulletin.  

SAMSI's efforts in the social media realm were recognized by the North Carolina chapter 

of the Public Relations Society of America as the best social media campaign. SAMSI is 

using three main areas of social media, which include LinkedIn, Facebook and Twitter to 

communicate with its target market. See below for statistics on the reach that SAMSI has 

had during the Fiscal 09-10 year. 

A "Welcome to SAMSI" brochure was produced to give to new visitors to the area. The 

brochure includes information such as area restaurants, places to live, places to shop, 

recreation and places to see and a guide for parents. It was given to each new visitor to 

SAMSI during the 2009-10 year.  

SAMSI Twitter Followers 

Date Number of Followers 

5/15/09 28 

8/2/09 45 

10/27/09 406 

11/16/09 446 

1/5/10 510 

08/24/10 578 

 

Facebook Friends 

Date Number of Friends Number of Visits that 
Week 

3/25/10 87 53 

4/19/10 95 98 

7/26/10 123 88 

8/30/10 135 68 
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D. Synopsis of Developments in Research, Human Resource 

Development, and Education 

1. Research 

 

In this report, we cover both of SAMSI‟s full-year research programs for 2009-2010, as 

well as the summer programs in both 2009 and 2010. It should be noted, however, that 

the detailed statistics presented elsewhere in this report cover only the 2010 summer 

program, not that from 2009. 

The two main research programs were both highly successful. Stochastic Dynamics was 

one of the few SAMSI programs up to this date to feature probability theory as a major 

emphasis, though the program also included applied mathematics, statistics and several 

fields of application, notably biology. Some major outcomes included new insights into 

statistical aspects of multiscale computing methods; a collaboration among a probabilist, 

an applied mathematician and a statistician to study “molecular motors”, and ongoing 

collaborations on topics in stochastic neuronal dynamics and epidemic spread on 

networks. The other program on Space-Time Analysis for Environmental Mapping, 

Epidemiology and Climate Change was one of SAMSI‟s largest programs to date, with 

no fewer than nine Working Groups resulting in numerous new theoretical and applied 

developments in spatial and spatio-temporal statistics, as well as applications in both the 

epidemiology and climate sub-themes. One outcome was the first fully Bayesian space-

time analysis for the problem of paleoclimatology – the reconstruction of historical 

temperatures from proxies such as tree rings and ice cores. We also report on the 

formation of a joint Working Group between the two programs – this first time that two 

different SAMSI programs have combined forces in this way and further evidence of 

SAMSI‟s goals of developing joint research among statisticians and applied 

mathematicians. 

In the following sections, we first present brief reports of the two summer programs, 

followed by detailed summaries of the two year-long programs. 

 

(a) SUMMER PROGRAM ON PSYCHOMETRIC MODELING AND 

STATISTICAL INFERENCE 

During the past 25 years, many new statistical methods have been introduced in 

psychometrics. Examples include item response theory, structural equation models, 

cognitive diagnosis models and generalized linear latent and mixed models. These 

developments have been spearheaded by quantitative psychologists, who come primarily 

from psychology and education departments. Within the same time frame, very similar 

models have been developed by statisticians. The goal of this summer program was to 

bring the two communities together to explore possible collaborations. 

The progam organizers were Valen Johnson and Richard Swartz (University of Texas 

M.D. Anderson Cancer Center), assisted by Jimmy de la Torre (Rutgers), Charles 

Cleeland (M.D. Anderson Cancer Center) and David Banks (Duke). There were 71 
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participants, including 36 who were students or new researchers.  The first four days of 

the program consisted of a series of tutorial and overview lectures. For the second week, 

the workshop broke up into three Working Groups. 

The first Working Group was on Peer Review. This started with a statistical analysis by 

David Banks (who at the time was one of the editors of JASA - the Journal of the 

American Statistical Association) of review times and outcomes at JASA, and another by 

Valen Johnson of peer review scores in NIH R01 grant proposals. Further discussions 

during the week focused on Bayesian approaches to the analysis of rating and ranking 

data. 

The second Working Group was on Patient Reported Outcome (PRO) data, particularly 

concerned with the longitudinal collection and analysis of PROs in clinical research, 

regulatory review and disease management. 

The third Working Group discussed Cognitive Diagnostic Models. This group identified 

three objectives: first to survey the current state of the art; second, to develop a consensus 

among the participants about the most promising lines for future research; and third, to 

establish collaborative relationships among the participants to pursue these lines of 

research.  

All three groups met for initial presentations of the background on Monday, followed by 

three days of discussions and collaboration, then a draft White Paper completed on 

Friday. Each of the three White Papers was subsequently expanded into a full report, 

copies of which are included in the final SAMSI Program Report for this program. 

(b) SUMMER PROGRAM ON SEMIPARAMETRIC BAYESIAN INFERECE: 

APPLICATIONS IN PHARMACOKINETICS AND 

PHARMACODYNAMICS 

Pharmacokinetics (PK) is the study of the time course of drug concentration resulting 

from a particular dosing regimen. PK is often studied in conjunction with 

pharmacodynamics (PD). PD explores what the drug does to the body, i.e., the 

relationship of drug concentrations and a resulting pharmcological effect. 

Pharmacogenetics (PGx) studies the genetic variation that determines differing response 

to drugs. Understanding the PK, PD and PGx of a drug is important for evaluating 

efficacy and determining how best to use such agents clinically. 

Hierarchical models have allowed great progress in statistical inference in many 

application areas. Hierarchical models for PK and PD data that allow borrowing of 

strength across a patient population are known as population PK/PD models. These 

models have allowed investigators to learn about important sources of variation in drug 

absorption, disposition, metabolism, and excretion, allowing the researchers to begin to 

tailor drug therapy to individuals. Newer Bayesian non-parametric population models and 

semi-parametric models offer the promise of individualizing therapy and discovering 

subgroups among patients even further, by freeing modelers from restrictive assumptions 

about underlying distributions of key parameters across the population. The purpose of 



 11 

this program is to bring together a mix of experts in PK and PD modeling, non-

parametric Bayesian inference, and computation. 

This program was jointly organized by Gary Rosner and Peter Mueller (M.D. Anderson 

Cancer Center). The first week of the program (July 12-16, 2010) consisted of a 

workshop featuring one day of tutorials followed by four days of intensive research 

discussions; the second week (July 19-23), participants split into five Working Groups 

for intensive research discussions. The topics of the Working Groups were: 

1. Model Fit and Comparison; 

2. Joint PK and PD Modeling; 

3. Nonparametric bayes and Clustering for Population PK and PD; 

4. PK and PD Simulation for Design and Dose Individualization; 

5. Pharmacogenomics and Networks. 

Each of the Working Groups met several times during the week and had lively and 

intensive discussions. Several groups formulated plans for continued research activities in 

the future. 

(c) FULL-YEAR PROGRAM ON STOCHASTIC DYNAMICS 

The SAMSI program on Stochastic Dynamics brought together researchers from many 

different fields of mathematics, such as probability theory, statistics, numerical analysis 

and mathematical modeling, to study the mathematical analysis, computation and 

applications of systems governed by stochastic differential equations. Applications of 

stochastic dynamics are widespread, some examples being mathematical biology 

studying transport on a cellular level, understanding stochastic forcing in dynamical 

systems, the statistics of dynamic networks, and the relationship between atomistic and 

continuum physics. However, these areas of research are too often treated as distinct 

topics, not enough being done to disseminate research in one of those areas across the 

spectrum of research in applied mathematics and statistics. The SAMSI program served 

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. 

Particular successes of the program include: 

 The establishment of a new collaboration, including two major grant proposals 

submitted to date, involving a probabilist (Scott McKinley), an applied 

mathematician (Peter Kramer), and a statistician (John Fricks) to develop a 

systematic stochastic modeling framework for intracellular transport connecting 

three important physical length scales. 

 A sustained research effort across SAMSI programs, with applied mathematicians 

from the working group on Numerical Methods for Stochastic Systems (Peter 

Kramer and Sorin Mitran) joining with statisticians from the program on Space-

Time Analysis for Environmental Mapping, Epidemiology, and Climate Change 
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program (Jim Berger, Susie Bayarri, Murali Haran, Emily Kang, Hans Kuensch) 

to explore how statistical aspects of multiscale computing methods could be 

enhanced. 

 Two research programs toward new modeling approaches in microswimming 

(Peter Kramer) and swarming (Amarjit Budhiraja, Oliver Diaz and Xin Liu) that 

were nucleated by presentations at the workshop on Self-Organization and Multi-

Scale Mathematical Modeling of Active Biological Systems in October, 2009. 

 Several ongoing collaborations between SAMSI postdocs on topics in stochastic 

neuronal dynamics and epidemic spread on networks. 

 A project initiated and driven by two graduate students (Katherine Newhall and 

Amanda Traud) participating in the working group on Network Dynamics, now 

being prepared for submission for publication. 

 Two workshops in the spring which were designed to resonate with the specific 

interests of the working groups, stimulating new ideas and helping to lead to 

several submitted publications. 

The Opening Workshop took place from August 30-September 2, 2009, and featured 

tutorials from Peter Baxendale (University of Southern California), Mark Alber 

(University of Notre Dame), Grant Lythe (Leeds University) and Andrew Stuart 

(Warwick University). This was followed by five half-day research sessions, a poster 

session and two “five-minute madness” sessions, and the formation of working groups. 

Other workshops included one on Self-Organization and Multi-Scale Mathematical 

Modeling of Active Biological Systems (October 26-28, 2009), one on Theory and 

Qualitative Behavior of Stochastic Dynamics (February 8-10, 2010) and one on 

Stochastic Dynamics: Molecular Motors, Neuron Models, and Epidemics on Networks 

(April 15-17, 2010), as well as a transition workshop that took place at SAMSI 

(November 17-19, 2010). 

Working Group 1 was led by Jonathan Mattingly (Duke) and studied Qualitative 

Behavior of Stochastic Dynamics. The objective of the group was to study a number of 

topics in the qualitative description of stochastic dynamics. One example was some work 

on planar dynamical system by Avanti Athreya, Tiffany Kolba, and Jonathan Mattingly. 

They studied two specific systems of differential equations for which, without noise, the 

equation has regions of instability, but with noise, it appears to stabilize. Another 

example of this group‟s work was by Kevin Lin and Jonathan Mattingly, who were 

concerned with simulation methods for estimating the sensitivity of solution of SDEs to 

input parameters. Specifically, they came up with a new method of coupling, where the 

basic idea is to construct two correlated realizations of the SDE for nearby parameters in 

a way that ensures the two solutions remain near each other most of the time. By 

constructing the simulations in this way, estimates of the sensitivity, that depend on the 

differences between two realizations, have much smaller variance. The current focus of 

the project is the numerical analysis of these methods.  As a third example, Peter H. 

Baxendale and Priscilla E. Greenwood have submitted a paper to the Journal of 

Mathematical Biology that tries to explain why stochastic models for biological systems 

often exhibit sustained oscillations at an amplitude well above the expected noise level. 

Baxendale and Greenwood showed that in a general limiting sense the stochastic path 

http://www.samsi.info/workshop/theory-and-qualitative-behavior-stochastic-dynamics-february-8-10-2010
http://www.samsi.info/workshop/theory-and-qualitative-behavior-stochastic-dynamics-february-8-10-2010
http://www.samsi.info/workshop/stochastic-dynamics-molecular-motors-neuron-models-and-epidemics-networks-april-15-17-2010
http://www.samsi.info/workshop/stochastic-dynamics-molecular-motors-neuron-models-and-epidemics-networks-april-15-17-2010
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describes a circular motion modulated by a slowly varying Ornstein-Uhlenbeck process, 

and gave numerical examples for several well-known models. 

Working Group 2 was on Numerical Methods for Stochastic Systems, led by Alina 

Chertock and Sorin Mitran. This group discussed a number of multi-scale numerical 

methods that mix stochastic models at small scales with deterministic models at larger 

scales.  Particular issues included the incorporation of adaptive time stepping and the 

initialization of microscale simulations consistent with the macroscale constraints. In 

response to these challenges, Sorin Mitran proposed a novel time-parallel continuum-

kinetic-molecular (tpCKM) simulation scheme, which is designed to handle multiscale 

systems where the microscale statistics do not relax quickly relative to the macroscopic 

time scale.  A third, mesoscopic, level of description was added and updated by an 

adaptive predictor-corrector approach through communication with both the macroscale 

and microscale simulations. Mitran and his graduate student Jennifer Young had 

separately been studying polymeric and cellular blebbing with this method, while the 

working group examined a one-dimensional string model where bonds could form and 

break on the microscale with rates dependent on the local stress.   

This Working Group also collaborated with Working Group 3 of the Space-Time 

Analysis program (described in more detail under that program), which developed a 

focused interest in multiscale computing. The collaboration looked at ways to improve 

the statistical aspect of the communication between the mesoscale and microscale 

dynamics in the tpCKM method. Statistical issues in multiscale computing appear not to 

have been much pursued until now, but the close interaction of applied mathematicians 

and statisticians at SAMSI has identified new areas of research along this direction. 

Working Group 3 was on Data Assimilation, led by Cindy Greenwood, John Harlim and 

Peter Kramer. Data Assimilation involves the incorporation of observational data into 

mathematical models and is an area of high interaction between applied mathematicians 

and statisticians. This working group was motivated by two specific examples, one 

motivated by single neuron experiments where the input consists of an electrical current 

and the output consists of voltage measurements across the neuron membrane, the other 

by experimental ecologies consisting of micro-organisms observed in a laboratory 

chemostat, where variables such a temperature and the supply of nutrients can be 

controlled by the experimenter and are the inputs to the system. In both cases, the 

problem is formulated as one of experiment design, i.e. how to vary the inputs so as to 

achieve maximum information about unknown parameters of the system. The paradigm 

that this group used to investigate such questions was optimal control theory. However, 

there are some complications to the use of control theory in this context. The optimal 

control is typically infinite, requiring some restriction on the range of admissible controls 

or a penalty function. Another difficulty is that the Fisher information about unknown 

parameters is very difficult to calculate and requires some approximation, such as the 

information that would be obtained if the state of the system were exactly observable at 

all time. Thus, the overall strategy is to simplify the problem to one that can be solved by 

optimal control techniques.  

Several papers are in preparation based on the work of this group. One approach uses an 

implementation of particle filters for a nonlinear system. Another paper uses a linear 
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model but includes an analysis of the accuracy of the assumed approximations. A third 

prospective paper involves a graduate student at Cornell University who is working on 

deriving the optimal control in a discrete-state Hidden Markov model with application to 

polymerese chain reactions. 

Working Group 4 on Network Dynamics was led by Pierre Gremaud, Peter Kramer and 

Peter Mucha. This group was concerned with understanding the way in which structural 

properties of connections in a network of stochastic processes affect the behavior of the 

network itself. The work was focused around three sub-themes. 

Contagion Dynamics on Social Networks: This concerned the study of diseases and social 

contagion on networks. One topic studied by John McSweeney and Bruce Rogers 

concerned the spread of a disease through a population consisting of two communities, 

where the probability of contact between two individuals of the same community is much 

higher than the probability of contact between two individuals in opposite communities. 

They showed a typical “stair step” solution, whereby the epidemic reaches equilibrium in 

one community before spreading to the other. Work on this problem has continued into 

the 2010-11 Complex Networks program; a paper is in preparation. Another topic studied 

by Cindy Greenwood and Xeuying Wang concerned pairwise closure approximations for 

two types of epidemic model. One example they studied let to a limiting process 

exhibiting stochastic oscillations in the form of an Ornstein-Uhlenbeck process composed 

with a time-dependent rotation; this led to a paper and a presentation at the Transition 

Workshop. 

Neuronal Network Dynamics: the focus of this subgroup was understanding how the 

collective behavior of a network of neurons is influenced by neuronal-level dynamics and 

the topology of the network. One focus was on the extension of kinetic theory to account 

for the spatial distribution of the neurons. Another development was initiated by graduate 

students Katie Newhall and Mandi Traud, with input from their advisors Kramer and 

Mucha, concerning the relationship between statistical properties of neuron cascades and 

the underlying network of interconnectivity. The work led to two presentations and a 

paper being written up for the journal Chaos. 

Institute-Participation Data in Mathematics: This subgroup was concerned with 

understanding the social network of participants in NSF mathematical sciences institutes. 

The group made some advances in understanding statistical methodologies and software, 

but there was no immediate access to relevant data. 

Working Group 5 on Biological Stochastic Dynamics was led by Amarjit Budhiraja, 

Cindy Greenwood and Peter Kramer. The work of this group was motivated by the 

explosion of interest in mathematical modeling in biological sciences, where stochasticity 

is present at every scale. 

The most successful outcome of this group was on the modeling and analysis of systems 

of molecular motors bound to a single cargo.  The central question concerns how the 

details of the stochastic model characterizing individual molecular motors, including their 

response to applied forces and proclivity to bind or unbind from the microtubule track, is 

reflected in the effective dynamics of the complex of the cargo bound to multiple 

molecular motors.  The group's work was focused on constructing a physically consistent 
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spatial model, and applying stochastic averaging techniques to derive effective equations 

for the motor-cargo complex from physically and biologically based stochastic dynamical 

equations for the individual components. Avanti Athreya, John Fricks, Peter Kramer, and 

Scott McKinley are currently writing up their work for publication under the title 

“Cooperative dynamics of kinesin and dynein type molecular motors”. They plan to 

continue their collaboration, which has led to two major grants submitted to the National 

Science Foundation's Focused Research Group (FRG) program and the Joint 

DMS/NIGMS Initiative to Support Research in the Area of Mathematical Biology. These 

grant proposals extend the work of the SAMSI group to a mathematically integrated 

stochastic model for cellular transport across multiple spatial scales. 

Several other subgroups worked on Stochastic Single Neuron Models. One project by 

Cindy Greenwood together with short-term visitor Laura Sacerdote and collaborator 

Maria Teresa Giraudo led to the paper “How sample paths of Leaky Integrate and Fire 

models are influenced by the presence of a firing threshold”, submitted  to Neural 

Computation. In another project, Avanti Athreya, Badal Joshi, and Xueying Wang 

considered coherence and self-induced stochastic resonance in Morris-Lecar models for 

neurons. The group extended previous work of Rowat into regimes where the 

deterministic model has only a stable fixed point but no stable limit cycles. Part of the 

work concerned the study and classification of behaviors in small networks of two or 

three neurons, with the idea that qualitative understanding of such small networks could 

lead to insights in larger, more biologically realistic, network sizes. A number of specific 

questions were studied by simulation and are leading to more detailed analytic work. 

Another subgroup studied microswimming, which is concerned with the dynamics of 

tracer particles in a flow generated by a suspension of swimming microorganisms. The 

work of this subgroup did not immediately lead to results, but has subsequently been 

taken up Peter Kramer at his home institution together with a collaborator and a graduate 

student. 

 

(d) FULL-YEAR PROGRAM ON SPACE-TIME ANALYSIS FOR 

ENVIRONMENTAL MAPPING, EPIDEMIOLOGY AND CLIMATE CHANGE 

 

The program on Space-Time Analysis was extremely lively and resulted in many 

research advances. The Opening Workshop was one of the best-attended workshops in 

the history of SAMSI, and was followed by four others as well as a Transition Workshop. 

Two of the mid-program workshops took place away from SAMSI itself – the one on 

spatial epidemiology was held in conjunctions with the GEOMED conference, and hosted 

by them at the Medical University of South Carolina. The was also a one-day workshop 

on Objective Bayesian Analysis for Spatial-Temporal Models held in San Antonio, 

Texas. SAMSI also played host to a joint workshop on environmental risk analysis, held 

in conjunction with the European environmental statistics group SPRUCE. The fourth 

mid-program workshop was on climate change and included a number of visiting climate 

scientists as well as statisticians and applied mathematicians. 

 

Educational activities hosted by this program included a pre-program summer school on 

spatial statistics, featuring four visiting speakers who gave hands-on demonstrations of 

software as well as lectures on the underlying theory. There were three regular graduate 
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student courses, and the program also contributed to SAMSI‟s undergraduate workshop 

program. 

 

The main bulk of the research activity was spread over nine working groups, covering 

every aspect of space-time statistics, from the very theoretical (e.g. WG6, which included 

comparisons of inference approaches), through to more applied and computational topics 

(WG4 on computation and visualization; WG7 on geostatistics), to other forms of 

stochastic models (WG8 on point processes, WG9 on nonstationary and non-Gaussian 

processes) and three working groups on applications (WG1 on paleoclimate, WG2 on 

spatial health effects and WG5 on spatial extremes, which although covering some 

theoretical themes was mostly motivated by the combined application of spatial statistics 

and extreme value theory to climatological datasets). The remaining working group, 

WG3, was a joint working group between this program and the program on Stochastic 

Dynamics. 

 

The remainder of the present description outlines the main achievements of each of the 

nine working groups. 

 

Working Group 1 was concerned with Paleoclimate: the science of reconstructing past 

temperatures based on proxy records such as tree rings, lake sediments and ice cores. The 

modern instrumental records of weather date from about 1850. Proxies such as the ones 

just mentioned allow us to extend the record of reconstructed temperature back by about 

1000 years. These reconstructions have drawn particular attention because of the apparent 

“hockey stick” shape that so many of them show: a steady or even slightly declining 

record of temperatures for about 900 years prior to the twentieth century, then a sharp 

increase in temperatures during the twentieth century. This is often interpreted as 

evidence that the recent increases are human caused. However, there is no universal 

agreement about the best statistical method for making these reconstructions, or indeed 

the hockey stick shape, and all those that appear in the climate literature are limited when 

it comes to giving realistic uncertainty estimates. 

 

This Working Group went beyond previous reconstructions by considering the spatial as 

well as temporal aspects of the data, in effect treating it as one of reconstructing the full 

space-time field; and then using Bayesian Hierarchical Models (BHMs) to perform the 

inference. Although BHMs have been used previously for paleoclimatic reconstructions, 

they are still not a well-known technique among paleoclimatologists but this group 

effectively demonstrated the power of this methodology. 

 

The main activity was led by a group of six core members led by Stanford visitor (and 

former SAMSI postdoc) Bala Rajaratnam and current SAMSI (later NCAR) postdoc 

Martin Tingley, that led to a substantial paper submitted to Journal of Climate. The group 

has continued working together since the SAMSI program ended, including helping to 

organize a workshop at the National Center for Atmospheric Research (NCAR) in March 

2011. Among the follow-up work is a forthcoming paper on the reconstruction of 

temperature extremes (see also WG5, below). 

 

Working Group 2 (Spatial Exposures and Health Effects) was the main group to take up 

the “epidemiology” component of the program‟s title, though some other working group 
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activities (notably in WG7 and WG8) were also motivated by spatial disease mapping 

problems. Much of modern epidemiology is concerned with studying how some adverse 

health effect (such as mortality, hospitalization, asthma attacks) depends on air pollution, 

ozone and particulate matter being the most common air pollutants studied. In recent 

years, both more refined data collection techniques (e.g., geographical information 

systems for mapping pollution fields, geocoding of addresses to associate individuals 

with specific latitude-longitude coordinates) and more refined techniques for spatial 

statistics have greatly expanded the possibilities for studying spatial associations in 

epidemiology, which are potentially much more informative than either time series or 

cohort studies. However, these methods create problems of their own, for example, 

characterizing exposure measurement error has become a major topic of research. 

This Working Group included researchers from all three local universities as well as one 

senior outside visitor (Kate Calder from Ohio State) and several postdocs, graduate 

students and researchers from the Environmental Protection Agency. Within this group, 

six separate projects were identified covering various aspects of the spatial exposure 

problem and also different health effects. For example, two of the projects were 

concerned with the effect of air pollution on preterm birth. One particularly novel 

application was the projection  of future deaths in the southeast US taking into account 

the effects of climate change, not only the direct effects on weather but also projected 

increases in ozone that might arise as a side-effect of warmer temperatures, this neatly 

tying together the “climate change” and “epidemiology” components of the program‟s 

title. 

 

One outcome of Working Group 2 was a jointly authored NIH proposal by five of the 

participants, extending the climate change work just mentioned to propose a fully spatial-

temporal model for linking climate change, air pollution and human health outcomes. 

 

Working Group 3 was on Interaction of Deterministic and Stochastic Models. This was 

unusual in being a joint working group of the two SAMSI programs running in parallel, 

Space-Time Analysis and Stochastic Dynamics. The goal was to work on statistical 

issues in complex deterministic and stochastic models.   

 

The goal of this group was to work on statistical issues in complex deterministic and 

stochastic models.  Particular themes included developing approximations, emulation and 

calibration for complex computer models, and extending the “usual” statistics of spatial 

modeling (accounting for dependence) to capture spatial dynamic processes that are of 

scientific interest. 

 

One subgroup that made particular progress looked at the use of multiscale simulation 

and computational methods to study multiscale dynamical systems or heterogeneous 

multiscale methods (HMMs). HMMs are used for simulating physical processes that have 

both “macroscale” and “microscale” dynamics. This has become an active research area 

in applied mathematics and scientific computing in the past decade and has lots of 

important scientific applications, for example modeling complex fluid dynamics and 

climate systems. This appears to be a rich and still unexplored area of research for 

statisticians.  Hence, a significant outcome of this Working Group's activities is the fact 

that they opened up possibilities for a new and potential fruitful line of research.  Specific 

outcomes included a paper by SAMSI postdoc Emily Kang (whose training was in 
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statistics) and applied mathematician John Harlim on “A Fast Filtering Framework for 

Assimilating Partially Observed Multiscale Systems”; plus several papers on simulation 

and emulations in computer models, including applications to hydrology and climate 

science.  

 

Working Group 4 was on Computation, Visualization, and Dimension Reduction. This 

was a very large Working Group that was formed to consider the computational and 

visualization aspects of fitting complicated models to spatio-temporal data. Eventually 

the group split into several subgroups. Brian Smith and Kate Cowles from the University 

of Iowa worked on a R package “magma” (now publicly available) that enables parallel 

matrix computations to be carried out on graphical processing units. Other subgroups 

worked on specific scientific problems. For example, a group of seven participants led by 

Noel Cressie (Ohio State) submitted a paper on “Dynamical random-set modeling of 

concentrated precipitation in North America”, which used data from the North American 

Regional Climate Change Assessment Project (NARCCAP), which is run out of NCAR, 

viewing the set of locations where the precipitation exceeds a given threshold as a 

random set. They then proposed a dynamical model for the temporal evolution of that 

random set. The relevance of this work to climate change research is that the proposed 

models can be used to project precipitation changes at smaller spatial scales than typical 

global climate models; this is important because many of the potential impacts of climate 

change involve intense precipitation and flooding at small spatial scales, and stochastic 

models are needed to make meaningful statement about such events. Another subgroup 

led by Bruno Sansό also used NARCCAP data to develop probabilistic projections of 

future regional climate change by “blending” the projections from different climate 

models; this paper has been submitted for publication and was also presented at a 

NARCCAP users meeting in Boulder. 

 

Working Group 5 was on Spatial Extremes. In recent years, extreme value theory – 

widely used to study the statistical distribution of extremes in univariate time series – has 

been extended first to the multivariate setting and then to spatial processes. One concept 

that has been particularly widely studied is max-stable processes – a class of stochastic 

processes that has the property of remaining invariant under the operation of forming 

pointwise maxima, modulo location and scale transformations. However, statistical 

inference for max-stable processes has until recently been considered problematic, 

because of the nonavailability of a direct formula for the likelihood. Instead, recent 

research has been concerned with a composite likelihood approach that requires only the 

computation of pairwise joint densities. The resulting maximum composite likelihood 

estimator (MCLE) has been proved asymptotically normal with a covariance matrix 

defined by the well-known information sandwich formula; however, little is known about 

its efficiency. This posed a number of problems for this Working Group, including the 

development of a threshold-exceedances approach for estimating max-stable processes, 

and Bayesian variants on the MCLE approach. From an applications point of view, most 

of the motivation comes from the need to characterize the spatial distribution of extreme 

meteorological events; two specific applications were the extension of paleoclimate 

methods (see report of Working Group 1) to extreme events, and the recently developed 

theory of “single-event attribution”, which is concerned with assessing the relative 

probabilities of observed extreme events under either anthropogenic or natural causes. 

Such calculations underlie statements about the extent to which extreme events such as 
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Hurricane Katrina or the 2010 Russian heatwave can be said to be “due to” human-

induced climate change. 

 

This group benefitted from close interactions with the spatial extremes research group at 

EPFL (Lausanne, Switzerland); two researchers from EPFL visited the group and others 

participated in the weekly webex meetings. Outcomes included a new approach to 

threshold-based estimation of max-stable process, and two contributions to Bayesian 

estimation. Ben Shaby used Bayesian versions of the information sandwich approach to 

develop valid inferences based on the composite likelihood, while graduate student Rob 

Erhardt proposed an implementation of “Approximate Bayesian Computing” which, at 

the cost of greatly increased computation time, avoids the problem of computing a 

likelihood altogether. In simulations, he has succeeded in showing that the ABC method 

improves on the composite likelihood method which, if the result is sustained in future 

research, could lead to the ABC approach eventually displacing the composite likelihood 

approach as the preferred method for fitting these models. A paper on this topic has been 

submitted to Biometrika. 

 

Working Group 6 was on Fundamentals of Spatial Modeling, led by Dongchu Sun of 

the University of Missouri. This was the most theoretical of the working groups in this 

program, concerned with fundamental inference issues. One subgroup was entitled 

“Important issues in spatial and temporal models”, and was particularly concerned with 

the relationship between traditional geostatistical models, that can be used equally well 

with gridded or non-gridded data, and models of the “CAR” type, that require gridded 

data. As one example of a new approach, Paul Speckman of the University of Missouri 

has developed a theory of “Irregular Second Order Gaussian Markov Random Fields”. 

Gaussian Markov random fields are standard for analysis of areal data or data on a grid. 

The common models for areal data (e.g., CAR models) are first order. However, it is 

possible to construct higher order priors for gridded data. A general method is proposed 

for constructing second order priors for general point-referenced data. The priors 

approximate Gaussian processes arising as solutions to stochastic differential or partial 

differential equations. They can have higher order smoothness properties;  they are 

constructed to have sparse precision matrices. The new class of priors generalize higher 

order Gaussian Markov random fields to arbitrary (gridded or not) data. The method has 

been illustrated with an application to a rainfall data set. 

 

A second subgroup worked on “Effects of spatial confounding”. This was motivated by 

the fact that in spatial datasets there may well exist (measured or unmeasured) 

confounding variables that also vary spatially; in this situation, it is hard to distinguish 

the effect of the covariate from the effect of spatial dependence. This subgroup looked at 

the effect of spatial confounding on covariate estimation. 

 

A third subgroup was concerned with “Objective Bayesian and Fiducial Inference for 

Spatial and Temporal Models”. This topic covers methods for determining prior 

distributions in a Bayesian approach to have desirable frequentist properties. Another 

approach is that of Generalized Fiducial Inference, that has been significantly extended in 

recent years by Jan Hannig of UNC. A one-day workshop in San Antonio, TX, presented 

recent results in both of these fields. 
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Working Group 7 on Geostatistics, led by Sudipto Banerjee of the University of 

Minnesota, was another very large Working Group that split up into several subgroups. 

One subgroup was on preferential sampling. This refers to situations where the selection 

of sampling sites is not random but could be correlated with the outcome of interest in a 

way that could possibly bias the results, e.g. when monitors are intentionally placed in 

“hot spot” areas where pollution is expected to be high. The group planned to explore 

underlying theoretical connections between preferential sampling and models for missing 

data as well as the connections between spatial sampling designs and preferential 

sampling. More generally, the group sought to understand the nature of preferential 

sampling, modeling issues related to preferential sampling and the effect of preferential 

sampling upon model performance and inference. Group member Jim Zidek has 

continued the work of this subgroup since the end of the SAMSI program, and plans to 

submit four research paper describing various theoretical and applied aspects of the topic. 

Another subgroup worked on estimation techniques, in particular, devising efficient 

inference and precision methods when the size of the dataset is too large to allow exact 

implementation of the O(n3) matrix factorizations that are at the heart of tradition spatial 

methods.  One approach that the group explored was to combine effective modeling 

aspects and inference methods. For instance, predictive process models provide 

dimension-reduction while at the same time being amenable to approximate Bayesian 

inference using Integrated Nested Laplace Approximation (INLA). Since the predictive 

process models introduce no additional parameters over the regular (full) model 

formulation, it is relatively straightforward to apply INLA. The speed-up compared with 

MCMC is large. A technical report on this work has been produced by Eidsvik, FInley, 

Banerjee and Rue.  

Another project by this subgroup was parallel computing in the context of geostatistical 

models. The group focused on composite likelihood models, where the structure is such 

that parallelization is immediate. The variance of the estimate can be computed from the 

Godambe sandwich estimate. Similar ideas, using composite likelihood models and the 

sandwich estimate for variance, hold for prediction at unobserved sites too. A paper on 

this work has been submitted by Eidsvik, Shaby and Reich. 

Another subgroup of the Geostatistics working group focused on numerical model 

evaluation. This was primarily concerned with developing Bayesian spatial methods for 

calibrating deterministic forecasts to produce probabilistic forecasts. The work split in 

two directions: spatial quantile regression and Bayesian spatial model averaging.  

Numerical weather forecasts are often calibrated by adjusting the mean, and perhaps the 

variance, of the predictive distribution.  For non-Gaussian data such as precipitation, this 

can lead to underestimation of extremes.  To calibrate the entire conditional distribution 

of precipitation given a forecast, the group proposed Bayesian spatial quantile regression.  

The group also explored statistical methods to calibrate the spatial output generated by an 

ensemble of numerical models. They extended previous work using Bayesian model 

averaging (BMA) to produce probabilistic weather forecasts. The group produced a 

productive and hopefully long-lasting collaboration between Ingelin Steinsland, Veronica 

Berrocal, and Brian Reich. The group has so far submitted two papers for publication. 
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Working Group 8, on Point Patterns, was led by Alan Gelfand of Duke, with 

substantive input from several SAMSI visitors. This group coalesced around three 

primary research goals. The first (which yielded the “Mixture” subgroup) focused on 

novel ways of introducing covariate information into modeling intensities.  Special 

settings here included mixture models for intensities, both parametric and Bayesian 

nonparametric  as well as generalized Neyman-Scott processes with covariate 

information at parent level to drive locations and spreads for offspring. 

The second goal (which yielded the “Practical” subgroup) was to bring to a more applied 

level, spatial point processes with first and second order components (first order is a 

usual nonhomogeneous Poisson process form λ(s), second order is a pairwise interaction 

form γ(s,s'), inhibition, attraction).  Issues here again included the introduction of 

covariate information into such settings with interest in a fully model-based 

implementation with associated technical questions such as integrability for the resulting 

intensity.  The third goal (which yielded the “Model diagnostics” subgroup) considered 

an under-explored problem for point patterns, the question of model adequacy and model 

comparison.  For instance, how do we compare two nonhomogeneous point processes?  

How do we compare a nonhomogeneous Poisson process with a pairwise interaction 

process?  What happens if we add dynamics, resulting in space time point processes? 

Working Group 9, on Non-stationary and Non-Gaussian Processes, was led by David 

Dunson (Duke), Jo Eidsvik (NTNU) and Montse Fuentes (NCSU), with considerable 

input from visitors to SAMSI. The objective of the group was to explore non-stationarity 

and non-Gaussianity for spatial and spatiotemporal models. 

The main work here was split into three subgroups. The spectral domain subgroup was 

based on using spectral methods to define new classes of covariance function. The group 

proposed new models for nonstationarity by having a spectrum that is space-dependent.  

More specifically, the group proposed a nonparametric estimate of the spectral density by 

first defining a spatial periodogram estimate for each frequency, and then smoothing over 

neighboring frequencies. The current methodology requires gridded data, but it could be 

also extended to irregularly spaced data, by using a filtered spline representation across 

space. This is work in progress. Open questions include asymptotic properties of the 

estimators using fixed domain asymptotics, and extension to space-time processes. 

A second subgroup worked on mixture models.  This group built on much work from 

Dirichlet processes, stick breaking processes, and other non-parametric models that have 

become popular because of large flexibility and computational tractability. Dirichlet 

mixture models are nonGaussian and nonstationary, but without replicates it is difficult to 

determine if we have lack of stationarity or lack of normality. However, the Dirichlet 

process (DP)-type of mixture models would allow for both. Mixture models are flexible 

enough to characterize complex tail behavior, and can be used to model extremes through 

a DP copula. 

A third subgroup looked at non-stationarity models constructed by adding covariates in 

the covariance function. Typically, the covariance structure is regarded as a nuisance that 

we do not learn about, except specifying the scale and correlation range in some way. 

The mean term, on the other hand, is constructed by sophisticated modeling from 
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available covariates. For prediction purposes, the covariates are important only through 

the predictor, not the prediction variability. However, one can envision better prediction 

and more useful prediction distributions by letting the covariance also depend on 

covariates. One project that has been studied in the sub-group uses a mixture of Gaussian 

processes with different scale and range, but weighted by covariates. The sub-group has 

submitted a paper on this topic (Reich, Eidsvik, Guindani, Nail and Schmidt, 2010, A 

class of covariate-dependent spatiotemporal covariance functions), applying the resulting 

model to daily ozone levels in the South-Eastern US. It is currently under revision.  

2. Human Resource Development 

SAMSI‟s impact on human resource development 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. 

SAMSI‟s postdoctoral fellows and associates again in 2009-10 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 impact of new technology for remote participation in SAMSI working groups 

continues to be steady; essentially 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, even the working group leaders are remote.  

An unexpected secondary success of incorporation of remote participants is the extension 

of the lifetime of the working group. Numerous working groups from previous SAMSI 

programs still operate, utilizing the SAMSI technology, even though none are actually 

present at SAMSI. 

The detailed participant lists for concluded programs provide ample evidence of the 

national and international draw of SAMSI activities. SAMSI programs attracted 50 

research fellows (visitors from outside the Triangle who played a major role in program 

activities) plus 3 new researcher fellows, 12 local faculty fellows, 16 postdoctoral fellows 

and 11 graduate fellows. The research workshops associated with the major programs 

attracted a total of 540 participants; the undergraduate education and outreach workshops 

a total of 130; the graduate probability workshop had 134 participants; the IMSM 

graduate research workshop had 51; the planning workshop for Uncertainty 

Quantification had 54, and the summer (2010) program in PKPD had 62 participants. 

Altogether, this makes over 1,000 individuals who participated in SAMSI in some form 

during the year. 

 

Diversity: 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 has also developed a web page devoted to our diversity activities. The 
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page advertises the various program activities related to minority outreach and has links 

to other diversity related information outside of SAMSI. 

 

Pierre Gremaud 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 David Auckly (MSRI). The 

Institutes Diversity Coordination Committee has been working together to promote 

diversity in the Mathematical Sciences at national conferences and through other special 

events. 

 

Together with the other NSF mathematical sciences institutes, SAMSI has recently 

secured supplemental NSF funding that will allow for the long term planning of an entire 

portfolio of activities including the Modern Math workshop series, the Workshop 

Celebrating Diversity series, the Minority Professional Development workshop, the 

Careers for Minorities workshops, the Careers for Women workshops, the Blackwell 

Tapia Conferences and some activities in conjunction with the Association for Women in 

Mathematics.  SAMSI took part in the Modern Math program at the 2009 SACNAS 

National Convention in Dallas, TX, which included a presentation by one of the SAMSI 

postdoctoral fellows. 

 

Minority Participation in SAMSI Programs 

 

At the postdoc level, out of 15 appointments associated with the 2009-10 Research 

Programs, five were women and one was an underrepresented minority. For the 2010-11 

Research programs, of seven postdocs hired, two are women and two are minorities. The 

large number of postdocs hired in 2009-10 resulted from the supplemental NSF funding 

for that purpose made available to the institutes that year.  

 

SAMSI creates additional possibilities for under-represented groups through its education 

and outreach activities. Of the four Education and Outreach workshops in 2009-10 (3 

undergraduate, 1 graduate), there were 147 total participants, of whom 59 (40%) were 

female and 11 (7%) were members of underrepresented minorities. 

Overall Participations in Workshops by Underrepresented groups 

The following chart shows an overall summary of the participation by underrepresented 

groups at SAMSI events. The large spike in female and African-American participants in 

2007-08 was partly due to the Infinite Possibilities conference, which focused specifically 

on African-American women. 
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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. 

 
 

0%

10%

20%

30%

40%

50%

60%

70%

% Female

% African-American

% Hispanic

% New Researcher-
Students

0%

15%

30%

45%

60%

2002-032003-042004-052005-062006-072007-082008-092009-10

P
e
rc

e
n

t 
o

f 
R

e
s
p

o
n

s
e
s

 

Year 

Summary of Science at SAMSI Workshops  
(2002-April 2010) 

Poor

Fair

Good

Very Good

Excellent



 25 

 
 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Science Staff Facility Lodging Transport

Excellent

Very Good

Good

Fair

Poor

Workshop Evaluations Summary 
2009-2010 

0%

10%

20%

30%

40%

50%

60%

70%

80%

Science Staff Facility Lodging Transport

Poor

Fair

Good

Very Good

Excellent

Undergraduate Programs Evaluations Summary 
2009-2010 



 26 

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 

2006-07 222 146 60 428 

2007-08 382 124 45 551 

2008-2009 248 112 66 426 

 
2009-2010 

 
190 107 45 342 

TOTAL 1,846 838 339 3,023 

Percentage of all 
funded participants 

61.1% 27.7% 11.2%   

 

 Includes all funded visitors and workshop participants.  Total funded = 377  

(342 + 35 people with no citizenship information.) 

 

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 2009-10 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.  
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2009-2010 SAMSI Participation 

Funded Participants Home Institution by DMS Funding Level 

  Top 50 DMS Funded 51-200 DMS Funded Other 

# of Institutions 39 39 70 

# of People 155 96 126 

% People 41.1% 25.5% 33.4% 

All Participants   

  Top 50 DMS Funded 51-200 DMS Funded Other 

# of Institutions 44 52 135 

# of People 259 174 183 

% People 42.10% 28.25% 29.71% 

 

 

3.  Education and Outreach 

 

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 Space-time Analysis for Environmental Mapping, 

Epidemiology and Climate Change and Stochastic Dynamics. 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.   
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(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 2009 workshop, research problems were presented by scientists from the National 

Center for Atmospheric Research, the Environmental Protection Agency, the UNC 

Institute for Pharmacogenomics, Sandia National Laboratory, MIT Lincoln Laboratory 

and the Republic Mortgage Insurance Co. 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 2010-02 which can be obtained at 

http://www.samsi.info/communications/technical-reports  

 

(iv) The Kenan Fellows Progam 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.  

 

No new Kenan Fellow was appointed in 2010 as a suitable match between candidates and 

available projects could not be found. As of summer 2011, Lori Craven was appointed to 

work with Richard Smith on Statistical Aspects of Climate Change. 
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E. Evaluation by the SAMSI Governing Board - 2010 

 

(George Casella, Michael Crimmins, Donald Estep, James Landwehr, 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.  This 

year‟s evaluation follows as responses to three broad questions: 

 

1) What are some outcomes of the synthesis of applied mathematics and statistics? 

 

Consistent with its founding vision, 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 

those from other areas of the mathematical sciences. The results of these efforts lie not 

only in the production of 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. 

 

Some of the interactions between applied mathematics, statistics and other disciplines for 

which primary activity ended or started in the past year, and that we noted in the annual 

report, are listed below. 

 

 The most striking development was the formation of a joint working group 

between the two year-long research programs. Working Group 3 of the Space-

Time program on Interaction of Deterministic and Stochastic Models was set up 

in conjunction with several members of the Stochastic Dynamics program. Many 

fields of research rely on complex computer models that are essentially 

simulations of deterministic dynamics, but because of their complexity, behave in 

many respects like stochastic models. There is by now a well-established 

literature that treats static snapshots of such models as realizations of spatial 

processes, but for simulations in time as well as space, more understanding is 

needed of the dynamics of the process. One particular application was the use of 

simulation methods to study heterogeneous multiscale methods (HMMs). This led 

to a joint paper between a SAMSI postdoc in statistics, Emily Kang, and an 

applied math faculty member, John Harlim. 

 Another compelling example of collaboration was among two applied 

mathematicians, a probabilist and a statistician in the molecular motors subgroup 

within the Stochastic Dynamics Working Group 5. Avanti Athreya, Peter Kramer, 

John Fricks and Scott McKinley developed a systematic stochastic modeling 
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framework for intracellular transport connecting three physical length scales. 

They are in the process of writing up their work for publication and have 

submitted two joint grant proposals since the program ended. 

 Another fertile topic for interactions between statisticians and applied 

mathematicians is data assimilation, which refers to the incorporation of 

observational data into a dynamical model. A working group within the Stochastic 

Dynamics program looked at two specific models, one motivated by neurobiology 

and the other by ecology, where the problem is essentially to estimate unknown 

parameters within a dynamical experiment. The statistical concept of Fisher 

information is useful for determining how well parameters are estimated within a 

given experimental set-up, and can therefore be used as a basis for optimal 

experimental design. Key participants included the probabilist/statistician Cindy 

Greenwood as well as applied mathematicians John Harlim and Peter Kramer, and 

several papers are in preparation. 

 

 

2) Is the impact and national recognition of SAMSI on science and human resources 

commensurate with the scale of SAMSI? 

 

Section D of the Executive Summary describes the developments in research, human 

resource development, and education.  As above, consistent with its founding vision 

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.  

 

 Two research programs toward new modeling approaches in microswimming 

(Peter Kramer) and swarming (Amarjit Budhiraja, Oliver Diaz and Xin Liu) that 

were nucleated by presentations at the workshop on Self-Organization and Multi-

Scale Mathematical Modeling of Active Biological Systems in October, 2009. 

 Several ongoing collaborations between SAMSI postdocs on topics in stochastic 

neuronal dynamics and epidemic spread on networks. 

 A project initiated and driven by two graduate students (Katherine Newhall and 

Amanda Traud) participating in the working group on Network Dynamics, now 

being prepared for submission for publication. 

 Working Group 1 within the Space-Time program was on Paleoclimatology, the 

science of reconstructing historical temperatures from proxies such a tree rings 

and ice cores. This working group involved a SAMSI postdoc (Martin Tingley) 

whose training was in atmospheric science but whose main current research is in 

the applications of Bayesian statistics, a SAMSI visitor (and former postdoc) from 

Stanford (Bala Rajaratnam), three other visiting statisticians and another SAMSI 
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postdoc. At the end of the year they submitted a substantial paper to the Journal 

of Climate, proposed a Bayesian hierarchical approach for the reconstruction of 

the space-time field of temperatures. 

 Working Group 2 of the Space-Time program was the main group working on 

epidemiology, with particular emphasis on the use of spatial statistics model for 

exposure error. Another theme was the effect of climate change on human health, 

on which topic three of the group members have submitted an NIH grant proposal 

under NIH‟s climate change initiative. 

 Several other groups within the Space-Time program interacted with climate 

scientists to utilize the NARCCAP dataset, a large database of regional climate 

models being created at the National Center for Atmospheric Research. Noel 

Cressie and co-authors used this dataset to study how the spatial extent of a 

rainfall field evolves over time; Bruno Sansό and colleagues took a different tack, 

using the NARCCAP data to extend their previous work on inference from 

ensembles of climate models. 

 

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.  There were 40 accepted publications over the year. There were an 

additional 43 papers submitted and 48 papers in preparation. 

 

Earlier evaluations have noted some of the long-term impacts of SAMSI programs, e.g. 

the establishment of research and education centers at the interface of applied 

mathematics, statistics and disciplinary science.  One such example is the Center for 

Quantitative Sciences in Biomedicine (http://www.ncsu.edu/cqsb) with director and co-

director a statistician and applied mathematician respectively.  Evidence that such 

impacts are maturing is that CQSB (jointly with two other institutions) recently won a 

$12.5M grant from the National Cancer Institute. 

 

As another example of long-term impacts, in 2010 SAMSI hosted a National Town Hall 

meeting for members of SIAM, ASA, and USACM (United States Association for 

Computational Mechanics) about the joint establishment of Interest Groups in 

Uncertainty Quantification in SIAM and ASA. Both societies subsequently established 

these interest groups and USACM followed suit shortly after. As a consequence, SIAM 

and ASA are cooperating to organize the SIAM/ASA Conference on Uncertainty 

Quantification (to be held every two years). The first Conference will be held in April of 

2012. The organizing committee and co-chairs are drawn evenly from ASA and SIAM 

(as well as USACM).  In addition, Jim Berger, Don Estep and Max Gunzburger 

submitted a joint proposal to SIAM and ASA to create a Journal of Uncertainty 

Quantification in Models that is being evaluated.   

 

http://www.ncsu.edu/cqsb
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These activities developed as a direct result of SAMSI organizing the National Town 

Hall meeting that brought together the statistics, mathematics and computing 

communities around this important topic.  

 

SAMSI‟s strong commitment to the development of human resources in the mathematical 

sciences is summarized in Section D.2 of the Executive Summary and detailed in 

Sections I.B, I.C and I.H of the full report.  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 remains high although a bit 

lower than last year.  In particular for 2009-2010, the participants were 31% female, 2% 

African American and 4% Hispanic. Participation by new researchers and students this 

year is at 52%. The SAMSI website now offers information about its diversity programs 

at http://www.samsi.info/about/diversity-statement . 

 

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.  

Less than half of funded participants in SAMSI programs are from top 50 DMS funded 

institutions. 

 

The detailed participant lists for concluded programs provide ample evidence of the 

national and international draw of SAMSI activities. SAMSI programs attracted 50 

research fellows (non-local visitors who played a major role in program activities) plus 3 

new researcher fellows, 12 local faculty fellows, 16 postdoctoral fellows, 11 graduate 

fellows and an overall total of over 1,000 in all types of SAMSI activities. 

 

 

3) Is the Directorate meeting the needs of an evolving SAMSI? 

 

Founding Director James Berger stepped down in 2010 after eight years of distinguished 

leadership that developed the effective SAMSI “model” that we have today.  Following a 

national search led by a broadly-based nomination committee, Richard Smith was named 

Director effective July 1, 2010. 

 

The directorate model continues to serve SAMSI very well, and transitions in the 

directorate have gone smoothly. Pierre Gremaud became full-time Deputy Director on 

January 1, 2010 and has taken responsibility for oversight of the program operations.  He 

is scheduled to remain in the position through the close of the current award period.  Nell 

Sedransk continued to serve as Associate Director from NISS while NISS Director Alan 

Karr continued to work closely with SAMSI. 

http://www.samsi.info/about/diversity-statement
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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 (Estep).  The UNC-Chapel Hill 

representative on the Governing Board became Michael Crimmins, who took over from 

Bruce Carney as Senior Associate Dean for Sciences at UNC. As a result, the Governing 

Board now includes two domain scientists from chemistry (Crimmins and Simon).  

 

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. There is also excellent 

cooperation among the partner universities and NISS to ensure that obligations are met 

and that SAMSI continues to flourish.  Most notable during the period of this report are 

the successful three-university financial arrangements made in connection with the 

change in home institution of the Director. 
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I. Annual Progress Report 
 

Year 8 programs were PKPD (Summer 2010); Stochastic Dynamics; Space-Time Analysis for 

Environmental Mapping, Epidemiology and Climate Change; their final reports are in Appendices A 

and B, respectively. 

 

A. Program Personnel 
 

1. Program and Activity Organizers 
 

Program Organizers 

Program  Name Affiliation Field 

PKPD 
Peter Mueller M.D. Anderson            

Cancer Center 
 

Biostats 

(Summer 2010) 
Gary Rosner M.D. Anderson 

Cancer Center 
Biostats 

 2009-10 SAMSI Program    

Stochastic Dynamics Rick Durrett Cornell University Statistics 

 Alejandro Garcia San Jose State Physics 

  Cindy Greenwood Arizona State U Math and Stats 

 Alan Karr NISS Statistics 

2009-10 SAMSI Program Jonathan Mattingly Duke U Mathematics 

  Michael Minion SAMSI/UNC Mathematics 

  Peter Mucha UNC Mathematics 

  Hongyun Wang UC Santa Cruz Mathematics 

Space-Time Analysis for  James Berger SAMSI Statistics 

Environmental Mapping, Noel Cressie Ohio State U Statistics 

Epidemiology and Climate Peter Diggle Lancaster U Biostatistics 

Change Montse Fuentes NCSU Statistics 

 Alan Gelfand Duke U Statistics 

2009-10 SAMSI Program Peter Guttorp U Washington Statistics 

 Jun Liu Harvard U Statistics 

 Jesper Møller Aalborg U Mathematics 

 Richard Smith UNC Statistics 

 Michael Stein U Chicago Statistics 

 Dongchu Sun U Missouri Statistics 

 Jim Zidek U British Columbia Statistics 
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Education & Outreach Program Negash Begashaw Benedict College Mathematical Sciences 

  
Carlos Castillo-
Chavez (ex officio) 

Arizona State U Mathematics 

  Karen Chiswell NCSU Statistics 

  Cammey Cole Meredith College Mathematics & CS 

 Anne Fernando Norfolk State U Mathematics 

 Pierre Gremaud NCSU/SAMSI Mathematics 

 Leona Harris College of NJ Mathematics 

  Marian Hukle U of Kansas Biological Sciences 

  
Masilamani 
Sambandham 

Morehouse College Mathematics 

 

 

Activity Organizers 

 
2008-09 Programs 

Program 
Year 

Activity Name(s) 

Sequential Monte Carlo Methods 

2008-09 
Transition Workshop – November 9-10, 
2009 

Julien Cornebise (SAMSI), Arnaud Doucet (The 
Institute of Statistical Mathematics, Japan, and U of 

British, Columbia), Simon Godsill (Cambridge U), and 
Mike West (Duke U) 

2010 Summer Program 

2010 
Program on Semiparametric Bayesian 
Inference in PKPD Analysis – July 12-
23, 2010 

Gary Rosner and Peter Mueller (M.D. Anderson 
Cancer Center) 

2009-10 Programs 

Program 
Year 

Activity Name(s) 

Space-time Analysis for Environmental Mapping, Epidemiology and Climate Change 

2009-10 
Opening Workshop -- September 13-16, 
2009 

Noel Cressie (Ohio State U), Peter Diggle (Lancaster 
U), Montse Fuentes (NCSU), Alan Gelfand (Duke U), 
Peter Guttorp (U of Washington), Richard Smith 
(UNC), Michael Stein (U of Chicago), Dongchu Sun 
(U of Missouri), Jim Zidek (Chair, UBC) 

2009-10 
GEOMED: Spatial Epidemiology 2009 
Workshop (Charleston) – November 14-
16, 2009 

Andrew Lawson (MUSC), Lance Waller (Emory), 
Peter Rogerson (Buffalo), Robert Haining, 

(Cambridge), Sudipto Banerjee (Minnesota: SAMSI), 
Linda Young (Florida SAMSI) 

2009-10 
Climate Change – February 17-19, 
2010 

Mark Berliner (Ohio State), Jim Zidek (British 
Columbia), Richard Smith (UNC), Bruno Sansó (UC 
Santa Cruz), Tapio Schneider (California Institute of 
Technology), Claudia Tebaldi (Climate Central), Ilya 

Timofeyev (Houston). 
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2009-10 

One-day workshop on Objective 
Bayesian for Spatial and Temporal 
Models (San Antonio) -  
March 20-21, 2010 

James Berger (SAMSI) 

2009-10 
Statistical Aspects of Environmental 
Risk Workshop – April 7-9, 2010 

Richard Smith, (UNC), Montse Fuentes, (NCSU), 
Sudipto Banerjee (U of Minnesota), Scott Holan (U of 

Missouri), Marian Scott (Glasgow U), Feridun 
Turkman (U of Lisbon), Clive Anderson (Sheffield U) 

Stochastic Dynamics 

2009-10 
Opening Workshop – August 30-
September 2, 2009 

Hongyun Wang (UC Santa Cruz), Alejandro Garcia 
(San Jose State),Cindy Greenwood (ASU), Alan Karr 
(NISS), Jonathan Mattingly (Duke), Peter Mucha 
(UNC), Michael Minion (SAMSI),  Rick Durrett 
(Cornell) 

2009-10 

Self-Organization and Multi-Scale 
Mathematical Modeling of Active 
Biological Systems – October 26-28, 
2009 

Igor Aronson (Argonne National Laboratory), Leonid 
Berlyand (Penn State U); Directorate Liaison: Pierre 

Gremaud (SAMSI) 

2009-10 
Theory and Qualitative Behavior of 
Stochastic Dynamics Workshop – 
February 8-10, 2010 

Michael Cranston (U of California-Irvine), Yuri Bakhtin 
(Georgia Tech), Luc Rey-Bellet (U of Massachusetts), 

Jonathan Mattingly (Duke U) 

2009-10 
Workshop on Molecular Motors, Neuron 
Models, and Epidemics on Networks – 
April 15-17, 2010 

Priscilla Greenwood (ASU), John Fricks (Penn State), 
Lea Popovic (Concordia), Scott Schmidler (Duke) 

Education and Outreach 

2009-10 
Two-Day Undergraduate Workshop -- 
October 30-31, 2009 

Pierre Gremaud (NCSU), Murali Haran (Pennsylvania 
State U) 

2009-10 
Two-Day Undergraduate Workshop -- 
February 26-27, 2010 

Pierre Gremaud (NCSU), Scott Schmidler (Duke U)  

2009-10 
4th Annual Graduate Student 
Probability Conference – April 30-May 
2, 2010 

Jessi Cisewski, Tiffany Kolba, Xin Liu, Dominik 
Reinhold, and Rachel Thomas under the supervision 

of Prof. Amarjit Budhiraja and Prof. Jonathan 
Mattingly (Duke U) 

 

2009-10 
SAMSI/CRSC Interdisciplinary 
Workshop for Undergraduates -- May 
17-21 2010 

Pierre Gremaud (SAMSI), Cammey Cole Manning 
(Meredith) 

2011-12 Programs 

2011-12 
Uncertainty Quantification Electronic 
Townhall Meeting – April 6, 2010 

Amy Braverman (JPL, Cal. Tech and UCLA), Don 
Estep (Colorado State), Roger Ghanem (USC), David 
Higdon (LANL), Christine Shoemaker (Cornell), 
JeffWu (Georgia Tech), James Nolan (Duke), Jan 
Hannig (UNC), Pierre Gremaud (SAMSI), Max 
Gunzburger (Florida State) 
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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 

RF Research Fellow 
Non-local researchers 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) 

 

 

 

Grey – is used to indicate funds that are provided by partner university cost sharing. 

 

 

Note:  For visitors who have yet to visit SAMSI or who are still at SAMSI, dollar amount in the tables 

below are the expense allotment for the visitor. 
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Last Name First Name Gender Affiliation Department Status 

Assuncao Renato Male 
Universidade Federal de 
Minas Gerais Statistics RF 

Aune Erland Male NTNU Statistics GF 

Banerjee Sudipto Male U Minnesota Statistics RF 

Bayarri Susie Female U Valencia Statistics RF 

Bernardo Jose Male U Valencia Statistics RF 

Berrett Candace Female Ohio State U Statistics GF 

Berrocal Veronica Female SAMSI Statistics PF 

Bhat K. Sham Male Penn State Statistics GF 

Calder Kate Female Ohio State Statistics RF 

Chang Howard Male SAMSI Mathematics PF 

Chen Lisha Female Yale University Statistics RF 

Conesa David Male U Valencia Statistics RF 

Cressie Noel Male Ohio State Statistics RF 

Das Sourish Male SAMSI Statistics PF 

Eidsvik Jo Male NTNU Statistics RF 

Ferreira Marco Male U Missouri Statistics RF 

Fine Jason Male UNC Statistics FF 

Finley Andrew Male Michigan State Physics RF 

Last Name First Name Gender Affiliation Department Status 

Fortes Annabel Female U Valencia Statistics GF 
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Franca Villoria Maria Female U Glasgow Statistics GF 

Fuentes Montse Female NCSU Statistics FF 

Gamerman Dani Male Math Institute Math RF 

Gelfand Alan Male Duke U Statistics FF 

Gomez-Rubio Virgilio Male 
Universidad de Castilla-La 
Mancha Math RF 

Green Peter Male Bristol U Statistics RF 

Guindani Michele Male U New Mexico Statistics RF 

Haran Murali Male Penn State Statistics NRC 

Harlim John Male NYU Math FF 

He Chong Female U Missouri Statistics RF 

Held Leo Male U Zurich Statistics RF 

Herring Amy Female UNC Stats FF 

Holan Scott Male U Missouri Stats RF 

Ickstadt Katja Female 
Technische Universität 
Darmstadt Math RF 

Jackson Monica Female American U Statistics RF 

Kang Emily Female SAMSI Statistics PF 

Kuensch Hans Male ETHZ Math RF 

Lee Jaeyong Male Seoul Nat’l U Statistics RF 

Levins Mihails Male Purdue Statistics RF 

Last Name First Name Gender Affiliation Department Status 

Li Linyuan Male U New Hampshire Statistics NRV 
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Liu Yajun Female U Missouri Statistics GF 

Lopez Quilez Antonio Male U Valencia Statistics RF 

Mannshardt-
Shamseldin Elizabeth Female SAMSI Statistics PF 

Manolopoulou Ioanna Female Duke University Statistics PA 

Martinelli Gabriele Male Norwegian U Math GF 

Martínez 
Beneíto Miguel Ángel Male 

Centro Superior de 
InvestigaciÃ³n en Salud 
PÃºblica Statistics RF 

Matteson David Male Duke U Stats NRV 

Micheas Sakis Male U Missouri Statistics RF 

Nicolis Orietta Female University of Bergamo Math RF 

Paulo Rui Male Technical U Lisbon Stats RF 

Rajaratnam Bala Male Stanford Mathematics RF 

Ratmann Oliver Male Duke U Stats PA 

Reich Brian Male NCSU Statistics FF 

Rios-Doria Daniel M Arizona State University 
Mathematics and 
Statistics GF 

Rue Håvard Male NTNU Statistics RF 

Salazar Esther Female SAMSI Stats PF 

Sanso Bruno Male UCSC Statistics RF 

Schmidt Alexandra Female 
Universidade federal do 
Rio de Janeiro Statistics RF 

Scott Marian Female U Glasgow Stats RF 

Last Name First Name Gender Affiliation Department Status 

Shaby Benjamin Male SAMSI 
 
Stats PF 
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Smith Richard Male UNC Statistics FF 

Steinsland Ingelin Female 
Norwegian University of 
Science and Technology Statistics RF 

Sun Dongchu Male U Missouri Statistics RF 

Tingley Martin Male SAMSI Math PF 

Yasamin Saieed M Stanford University Statistics RF 

Young Linda Female University of Florida Statistics RF 

Zhang Jun Male SAMSI Statistics PF 

Zidek Jim Male UBC Statistics RF 

 
 

Last Name First Name Gender Affiliation Department Status 

Avanti Athreya F Duke University Statistics PF 

Bessaih Hakima F 
University of 
Wyoming Mathematics RF 

Budhiraja Amarjit M UNC-CH Statistics FF 

Chertock Alina F NC State University Mathematics FF 

Cornebise Julien M Duke University Statistics PF 

Deng Shaozhong M UNC-Charlotte 
Mathematics and 
Statistics RF 

      

      

      

Last Name First Name Gender Affiliation Department Status 

Deville Lee M UIUC Mathematics RF 
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deSilva 
Nuwan 
Indurwage M 

Rensselaer 
Polytechnic Institute Mathematics GF 

Diaz Espinoza Oliver M Duke University Statistics PF 

Fricks John M 

Pennsylvania State 
University Statistics RF 

Greenwood Cindy F 
Arizona State 
University 

Mathematics and 
Statistics RF 

Induruwage Nuwan M 
Rensselaer 
Polytechnic Institute Stat GF 

Kramer Peter M 
Rensselaer 
Polytechnic Institute Mathematics RF 

Lin Kevin M University of Arizona Mathematics RF 

Mattingly Jonathan M Duke University Mathematics FF 

McKinley Scott M Duke University Mathematics PA 

McSweeney John M UNC-Chapel Hill Mathematics PF 

Mitran Sorin M UNC-CH Mathematics FF 

Mora Carlos M Univ. de Concepcion 
Mathematical 
Engineering RF 

Mueller Carl M 
University of 
Rochester Mathematics RF 

Newhall Katie F 
Rensselaer 
Polytechnic Institute Mathematics GF 

Ng H. K. Tony M 
Southern Methodist 
University Statistics RF 

Owen Megan F NC State University Mathematics PA 

Pego Robert M Carnegie Mellon 
Mathematical 
Sciences RF 

Popovich Lea F Concordia University 
Mathematics and 
Statistics RF 

Last Name First Name Gender Affiliation Department Status 

Rogers Bruce M Duke University Mathematics PF 

Schmidler Scott M Duke University Statistics FF 



 44 

Srinivasan Ravi M Duke University Mathematics PF 

Sun Yi M NC State University Mathematics PA 

Wang Xueying F NC State University Mathematics PF 

 

Last Name First Name Gender Affiliation Department Status 

Armagan Artin Male Duke University STAT NRG 

Banks David Male Duke University STAT FP 

Barbare Ralph Male 
Gad Consulting 
Services STAT NRG 

Bayarri M.J. Female University of Valencia STAT FP 

Bhattacharya Anirban Male Duke University STAT NRG 

Bonate Peter Male GlaxoSmithKline OTHR FP 

Boonstra Philip Male 

University of Michigan 
Department of 
Biostatistics STAT NRG 

Burgette Lane Male Duke University STAT NRG 

Chen Shuguang Male GlaxoSmithKline STAT FP 

Choi Leena Female Vanderbilt University STAT FP 

Cornebise Julien Male 
University of British 
Columbia STAT FP 

Last Name First Name Gender Affiliation Department Status 

Cui Kai Male Duke Unviersity STAT NRG 

Dahl David Male 
Texas A&M 
University STAT FP 

Davidian Marie Female 
North Carolina State 
University STAT FP 

De Iorio Maria Female Imperial College STAT FP 
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Ding Lili Female 

Cincinnati Children's 
Hospital Medical 
Center STAT NRG 

Duncan Thomas Male 
University of 
Southern California BIOSTAT FP 

Dunson David Male Duke University STAT FP 

Dutta Ritabrata Male Purdue University STAT NRG 

Escobar Michael Male University of Toronto STAT FP 

Fronczyk Kassie Female 
University of 
California STAT NRG 

Gan Kevin Male GlaxosmithKline STAT NRG 

Ghosh Jayanta Male Purdue University STAT FP 

Ghosh Joyee Female UNC Chapel Hill STAT NRG 

Ghosh Kaushik Male 
University of Nevada 
- Las Vegas STAT FP 

Guha Subharup Male University of Missouri STAT FP 

Guindani Michele Male 
University of New 
Mexico STAT NRG 

Johnson Brendan Male GlaxoSmithKline LIFE FP 

Johnson Wesley Male 
University of 
California – Irvine STAT FP 

Korman Alexander Male Duke University STAT NRG 

Kottas Athanasios Male 
University of 
California, Santa Cruz STAT FP 

Last Name First Name Gender Affiliation Department Status 

Kundu Suprateek Male UNC STAT NRG 

Lee Ju Hee Female Ohio State University STAT NRG 

Lewandowski Andrew Male Purdue University STAT NRG 

Li Lang Male Indiana University 
MED / MOLEC 
GENETICS FP 
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Maceachern Steven Male Ohio State University STAT FP 

Mueller Peter Male 
MD Anderson Cancer 
Center STAT FP 

Oluyede Broderick Male 
Georgia Southern 
University STAT FP 

Omolo Bernard Male UNC Chapel Hill STAT FP 

Pang Herbert Male Duke University STAT NRG 

Pararai Mavis Female 
Indiana University of 
Pennsylvania MATH FP 

Pati Debdeep Male Duke University STAT NRG 

Quispe Vargas Walter Male 
University of Puerto 
Rico STAT NRG 

Rizwan Ahsan Male UNC LIFE NRG 

Rodriguez Abel Male 
University of 
California STAT NRG 

Rosner Gary Male 
Johns Hopkins 
University STAT FP 

Roura Jaime Male 
University of Puerto 
Rico, Rio Piedras STAT NRG 

Tadesse Mahlet Female 
Georgetown 
University STAT FP 

Telesca Donatello Male UCLA STAT NRG 

Tokdar Surya Male Duke University STAT NRG 

Tomasetti Cristian Male 
University of 
Maryland MATH NRG 

Last Name First Name Gender Affiliation Department Status 

Torres David Male 
University of Puerto 
Rico  NRG 

Vicini Paolo Male 

Pfizer Global 
Research and 
Development LIFE FP 

Wahed Abdus Male 
University of 
Pittsburgh STAT FP 

Wang Yanpin Female 
UNIVERSITY OF 
FLORIDA STAT NRG 
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Wolpert Robert Male Duke University STAT FP 

Wu Meihua  University of Michigan BIOSTAT NRG 

Xiaojing Wang Female Duke University STAT NRG 

Xing Chuanhua Female Duke University STAT NRG 

Xu Xinyi Female Ohio State University STAT FP 

Yang Mingan  Saint Louis University STAT NRG 

Yao Ping  
Northern Illinois 
University STAT FP 

Yu Li Female Medimmune STAT NRG 

Zhu Hongxiao Female 

University of Texas 
MD Anderson Cancer 
Center STAT NRG 

Zou Yuanshu  Female 
University of 
Cincinnati STAT NRG 
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B. Postdocs 

 

 
1. Overview 

 

SAMSI had an increased number of postdocs this year, thanks to additional funds received from 

DMS in 2008 to compensate for the severe shortage in new PhD hiring opportunities. While this 

additional funding was very welcome, the additional numbers overwhelmed the available mentoring 

resources, as demonstrated by detailed reports in Sections B.4 and B.5. The Directorate is therefore in 

the process of redefining the objectives and mentoring of the postdoc program. In this section, we 

present our goals for the program, followed by the revised mentoring plan in Section B.2, and then the 

detailed postdoc reports. 

 

Our goals for postdocs are to: 

 

(i) Facilitate a transition from being a graduate student who works on problems suggested by 

their adviser to an independent researcher who can formulate their own problems. 

 

(ii) Achieve a broader perspective on the use of mathematics in applications. 

 

(iii) Improve their presentations on research through participation in the postdoc seminar and 

the undergraduate workshops, giving talks at local universities, and at regional and national meetings. 

 

(iv) Enhance their teaching skills by teaching in their second year. 

 

(v) Experience the pleasures of service to the community and enhance their communication 

skills through outreach activities. 

  

Program participation is the primary activity, and the one that attracts outstanding postdocs to 

SAMSI. Postdocs typically participate intensively in two Working Groups in their “home program,” 

working with national and international leaders. One of these groups is their main research focus, while 

the other may be a secondary interest or a topic about which they wish to learn. Each postdoc is 

responsible, for one Working Group, for maintaining the web page and for managing the use of WebEx. 

Postdocs attend all courses associated with their program, which provides the background needed to 

carry out their research and broadens their scientific horizons. They are required to attend all 

workshops conducted by their home program, and encouraged to attend the opening workshops of 

other concurrent programs, as well as events at NISS and the university partners. 

 

Postdocs also actively engage in SAMSI’s Education & Outreach activities. They are presenters 

and mentors in the week-long Undergraduate Modeling Workshop and the Two-Day Undergraduate 
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Workshop associated with their home program. The benefits to the postdocs are improved 

communication skills, and experience serving to the mathematics and statistics community. Some 

postdocs function as team mentors for the IMSM workshops for graduate students, and on occasion, as 

team leaders. 

 

Community engagement is the third key postdoc activity. From the day of their arrival at SAMSI, 

postdocs join a community of SAMSI postdocs, NISS postdocs and other early career researchers in the 

NISS-SAMSI complex. In some ways, the informal relationships are the most potent component of the 

community. But, there are also more formal activities, especially a weekly postdoc seminar. A typical 

seminar has two parts, one focusing on general postdoc issues and upcoming events, and the second 

comprising a 30-minute presentation by one of the postdocs on his or her research. 

 

2. Postdoc Mentoring Plan 

 

Two mentors. Each SAMSI postdoc has two mentors, a Scientific Mentor and an Administrative 

Mentor. The latter is a member of the SAMSI Directorate and is the same for both years. The Scientific 

Mentor in the first year is one of the program organizers or a long-term visitor. In many cases the first 

year Scientific Mentor is a visitor from outside the Research Triangle, while in the second year the 

Scientific Mentor is a professor at the postdoc's associated university with closely related interests. As 

the names indicate, the Scientific Mentor advises the postdoc on his or her research and in the second 

year on teaching, while the Administrative Mentor is concerned with other aspects of professional 

development and supervises the postdoc's performance of duties at SAMSI. For example, while the 

Administrative Mentor will explain what happens in the job search process and when the steps occur, 

the Scientific Mentor is in a better position to give advice about specific positions that the postdoc may 

be considering. 

 

Postdoc Orientation. Before the scientific program begins the postdocs (and graduate students 

associated with the current programs) come to SAMSI for an afternoon of orientation activities. Part of 

this is technical – many people participate in Working Groups remotely using WebEx, and the Working 

Group relies on its web page to facilitate the collaboration, so the postdocs and graduate students need 

to be trained in the use of these tools. The orientation also covers other technical aspects such as 

computing and the use of SAMSI's webpages. Another important aspect of orientation is to spell out in 

detail what the postdocs will do during their first year. 

 

 The postdoc seminar plays an important role in the mentoring of postdocs. The seminar meets 

once a week and is run by one or two members of the Directorate. All of the first year postdocs, and 

some in their second year, participate in this seminar. In a typical meeting, the first fifteen minutes or so 

are devoted to informal discussion of general postdoc issues and upcoming events. After this, there is a 

30-minute presentation by one of the postdocs on his or her research. Owing to the wide variety of 

research interests of the postdocs, this must be a talk for a general audience, which introduces 

background and carefully explains new concepts. Participants are encouraged to ask questions when 

they do not understand, and to give the speaker constructive criticism at the end of the presentation. An 
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important goal of the seminar is to teach the postdocs how to give clear talks accessible to a wide 

audience at conferences and seminars. 

 

On some occasions, there is a more structured discussion of some topic such as refereeing 

papers, applying for jobs, or writing grant applications. The seminar is not an appropriate place to 

discuss personal issues, so the Administrative Mentor will meet with each of his or her postdocs roughly 

once a month in an informal setting over lunch or coffee to make sure things are going smoothly. 

 

Postdoc reports are important for documenting activities and are also useful to ensure that 

postdocs articulate their plans. Each first-year postdoc writes three reports: (i) a research plan for the 

year due by October 15; (ii) a first progress report and updated research plan due by January 21; and (iii) 

a final report on the year's activities due by July 1. A second-year postdoc writes two reports: (i) a plan 

describing the postdoc's research objectives and job search due by October 15, and (ii) a final report, to 

be turned in before leaving SAMSI, which indicates the postdoc's job placement and describes the work 

done while at SAMSI. 

 

3. List of 2009-10 Postdocs 

 

Avanti Athreya (Ph.D., Applied Mathematics, 2009, University of Maryland) 

 SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Jonathan Mattingly 

 Administrative Mentor: Michael Minion 

 

Veronica Berocal  (Ph.D., Statistics, 2007, University of Washington) 

SAMSI Program:  Space-Time Analysis 

 Research Mentor: Alan Gelfand 

 Administrative Mentor: Jim Berger 

 

Howard Chang (Ph.D.,  Biostatistics, 2009,Johns Hopkins University) 

SAMSI Program:  Space-Time Analysis 

 Research Mentor: Alan Gelfand 

 Administrative Mentor: Jim Berger 

 

Oliver Diaz-Espinosa (Ph.D., Applied Mathematics, 2006, University of Texas – Austin) 

SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Jonathan Mattingly 

 Administrative Mentor: Michael Minion 

 

Emily Kang (Ph.D., Statistics, 2009, Ohio State University) 

SAMSI Program:  Space-Time Analysis 

 Research Mentor:  John Harlim 

 Administrative Mentor: Pierre Gremaud 
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John McSweeney  (Ph.D., Mathematics, 2009, Ohio State University) 

SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Cynthia Greenwood 

 Administrative Mentor:  Michael Minion 

 

Oliver Ratmann (Ph.D., Epidemiology, 2009, University College, London) 

SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Katia Koelle 

 Administrative Mentor:  Pierre Gremaud 

 

Bruce Rogers (Ph.D., Mathematics, 2009, Arizona State University) 

SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Peter Mucha 

 Administrative Mentor: Michael Minion 

 

Benjamin Shaby (Ph.D., Statistics, 2009, Cornell University) 

SAMSI Program:  Space-Time Analysis 

 Research Mentor: Alan Gelfand 

 Administrative Mentor:  Jim Berger 

 

Yi Sun (Ph.D., Applied and Computational Mathematics, 2006, Princeton University) 

SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Pierre Gremaud 

 Administrative Mentor: Pierre Gremaud 

 

Martin Tingley (Ph.D., Earth and Planetary Science, 2009, Harvard University) 

SAMSI Program:  Space-Time Analysis 

 Research Mentor: Bala Rajaratnam 

 Administrative Mentor:  Jim Berger 

 

Xueying Wang (Ph.D., Mathematics, 2009, Ohio State University) 

SAMSI Program:  Stochastic Dynamics 

 Research Mentor: Cynthia Greenwood 

 Administrative Mentor: Pierre Gremaud 

 

Jun Zhang (Ph.D., Statistics, 2009 University of Wisconsin – Madison) 

SAMSI Program:  Space-Time Analysis 

 Research Mentor: Richard Smith 

 Administrative Mentor:  Nell Sedransk 

 

4. Postdoc Activity Reports: See following pages. 



SAMSI Postdoctoral Fellow Research Plan

Date: October 12, 2009

1. Name: Avanti Athreya

2. PhD Program
University and department: University of Maryland, College Park, Applied
Mathematics
Dissertation advisor: Dr. Mark Freidlin
Year of PhD: 2009

3. SAMSI Research
SAMSI program title: Stochastic Dynamics
SAMSI research mentor: Jonathan Mattingly
SAMSI administrative mentor: Michael Minion

4a. SAMSI Activities Courses (fall and spring): Stochastic Dynamics Course;
presentation on large deviations given on October 7, 2009
Workshops attended (and workshop support tasks): Opening workshop, Stochas-
tic Dynamics Program; workshop support—assistance to speakers
Postdoc seminar: Presentation on “Metastability in Nearly-Hamiltonian Sys-
tems,” Monday, September 21, 2009
Undergraduate Workshop: Will participate in upcoming undergraduate work-
shop on February 26–27, 2010

4b. Other activities: Involved in the Probability working group at Duke
University; Large Deviations reading group at SAMSI

5a. Working group I (Qualitative Dynamics)
Special tasks for working group I: Webmaster
Presentations to working group: talk on large deviations and metastability,
September 16, 2009.
Research area—plans: 1) Stochastic resonance in Morris-Lecar and Hodgkins-
Huxley models; 2) large deviations and estimates of extinction in stochastic
predator-prey models (possibly also joint with Biological working group); 3)
averaging and large deviations for multiscale diffusion processes

5b. Working group II (Biological Systems)
Special tasks for working group II: None as yet
Presentations to working group: None as yet

1



Research area—plans: related to above topics in Qualitative Behavior

5c. Working group II (Network Dynamics)
Special tasks for working group II: None as yet
Presentations to working group: None as yet
Research area—plans: Understanding and extending the model of Eames and
Keeling for disease spread in networks by adding stochasticity first to disease
spread and next to network growth

6. Other research
Papers from PhD research: I’m working on deriving an LDP for a multidi-
mensional diffusion process with a first integral; extending some results on
metastable “distributions” for nearly-Hamiltonian systems; and analyzing metasta-
bility for the case of n independent one-degree-of-freedom oscillators.
Presentations of other research: Seminar talks at NCSU (October 5, 2009) and
UNC (November 9, 2009); talk at the Third Workshop in Random Dynamical
Systems in Bielefeld, Germany (November 18–20, 2009).

2



SAMSI Postdoctoral Fellow Research Plan

Date:

1. Name Veronica Berrocal

2.  Ph.D. Program
University & Department:  
Department of Statistics, University of Washington

Dissertation Advisor:   
Adrian Raftery

Year of Ph.D.:   
2007

3. SAMSI Research
SAMSI Program Title:  
Space-Time Analysis for Environmental Mapping, Epidemiology and Climate Change

SAMSI Research Mentor:  
Sudipto Banerjee 

SAMSI Administrative Mentor:  
Jim Berger

4a. SAMSI Activities
Course(s) (fall & spring):  
Fall 2009: Spatial Epidemiology
Fall 2009: Theory of Continuous Space and Space-Time Processes 
Spring 2010: Spatial Statistics in Climate, Ecology and Atmospherics 

Workshops Attended (and Workshop Support Tasks):   
Opening workshops for the Space-Time program (helped assisting the speakers)

Postdoc-Grad Student Seminar – Presentation(s):  
Presentation on October 26, 2009: ``On the use of a PM 2.5 exposure simulator to 
explain birthweight''

          Undergraduate Workshop(s) – Participation (specifics to be added later):  
50-minute talk at the Undergraduate workshop on October 30-31, 2009.

4b. Other Activities (e.g., teaching)
Guest lectured for Alan Gelfand's course on ``Theory of continuous space and   
space-time processes'' on October 15, 2009



5a. Working Group I
Model-based geostatistics and preferential sampling

Special Tasks for Working Group:
Webmaster

Presentations to Working Group:

Research Area – Plans:
I am planning on developing/extending previous modeling approaches to 
calibrate computer models (calibration of the input) and downscale the output 
from computer models to point level thus addressing the problem of change of 
support between the two sources of data. 

5b. Working Group II
Spatial Exposure and Health Effects

Special Tasks for Working Group:

Presentations to Working Group:
Presentation on October 1, 2009 on approaches to model individual exposure to 
contaminants/pollutants accounting for spatial dependence

Research Area – Plans:          
          I plan to work on assessing the effect of spatial aggregation on the estimates of risk  

factors. More specifically, I plan to study how inference changes when a spatial 
process occurring at a point level is included in an epidemiological model at some
spatial aggregated unit, rather than at the point level.

Another research project that I am planning to work on is to develop 
spatio-temporal models that relate health effects to exposure to multiple 
pollutants while adjusting for other factors. In particular, one issue that I would 
like to address is how to include the entire distribution function of a risk 
factor (i.e. age) for the population living in a spatial unit as a covariate in an 
epidemiological model linking a spatially-aggregated response variable to exposure.

5c. Working Group III (if appropriate)
Non Gaussian and non-stationary spatial models

Special Tasks for Working Group:

Presentations to Working Group:

Research Area – Plans:



I intend to work on employing Dirichlet process to model non-stationary non-
Gaussian spatial process. In particular, I am planning on combining predictive 
processes and Dirichlet processes for spatial prediction purposes.

6. Other Research
Work on Papers from Ph.D. Research:

Other Research started or continued at SAMSI:

Continuing Collaborations while at SAMSI:
I am continuing my collaborations with Marie Lynn Miranda (from Duke University), 
Dave Holland (from EPA), Claudia Czado (from Technical University of Munich) and 
Tilmann Gneiting (from University of Heidelberg).

Presentations of Other Research:

Research Progress Report & SAMSI Program Final Report

Date:

7a-z. Research Contributions – Current Projects (grouped by Working Group)
Research Project Title: 
Collaborator(s) & Mentor(s):
Specific Goals & Accomplishments (results):
Research Contributions (publication submissions, articles in preparation, etc.):
Presentations outside SAMSI (including invitations for future talks):

8. Future Research Plans (after completion of SAMSI Program)
Research Area – Plans:
Continuing Collaborations (if appropriate):
Presentations outside SAMSI:  



SAMSI Postdoctoral Research Plan 
 

 

Date: October 16 2009 

 

Name: Howard Chang 

 

Ph.D. Program: 

 Department of Biostatistics 

 Johns Hopkins Bloomberg School of Public Health 

 Advisor: Francesca Dominici  

 Co-advisor: Roger Peng 

 Year of Ph.D.: 2009 

 

SAMSI Research:  

 

      SAMSI Program:  Space-time analysis of environmental mapping, epidemiology,   

   and climate change 

      Research Mentor:   Alan Gelfand 

      Admin. Mentor:   Jim Berger 

 

SAMSI Activities: 

 

      Courses:   Spatial Epidemiology (Fall) 

  Theory of Continuous Space and Space-time Process (Fall) 

  Spatial Statistics in Climate, Ecology, and Atmospherics (Spring) 

 

      Workshop Attended:  Sept 2009 Spatial Opening Workshop 

    Nov 2009 GEOMED  

 

      Undergraduate Workshop:   Oct 2009 Two-day Undergraduate Workshop 

 

Other Activities:  

 

     Teaching:  

� Taught three sessions in the SAMSI Spatial Epidemiology class.      

Topic: Multi-site Time Series Analysis. 

� Will present at the Oct 2009 undergraduate workshop and lead a one-

hour R lab session on related materials. 

    

 

Working Group 1: Spatial Exposures and Health Effects  

 

      Tasks:   Webmaster 

  

      Presentations:  Presented Oct 8 on the challenges in defining appropriate exposure  

   measures for the analysis of air pollution and health data. 

         

 

      Research Plans: 



(1) Spatial survival model with time-varying coefficients to study the effects of 

particulate matter exposure on preterm birth. The data is obtained from the Southern 

Center on Environmentally-Driven Disparities in Birth Outcomes at Duke University. 

This project will be supervised by Brian Reich (NCSU) and Marie Lynn Miranda 

(Duke). 

 

(2) National spatial time series analysis of air pollution and mortality between 2001 to 

2007. We will utilize county-level mortality data linked to daily exposure to air 

pollutants derived from monitoring, numerical or fused data. The study design is 

similar to the National Mortality, Morbidity and Air Pollution study. This project will 

be supervised by Montse Fuentes (NCSU) and Lucas Neas (EPA). 

 

Additional projects are still being discussed within the working group. I am particularly 

interested in individual versus aggregated analysis and exposure assessment.  

 

Working Group 2: Model-based Geostatistics 

 

Tasks:   Participant 

 

Presentation:  None 

 

Research Plans:  Interested in examining preferential sampling in air pollution monitoring  

   design and its implications in health effect analysis. 

 

 

Other Research 

 

Duke University 

  

50% of my effort is with the Children’s Environmental Health Initiatives supervised by Alan 

Gelfand and Marie Lynn Miranda. The following projects are currently planned: 

 

1. Time series and case cross-over analysis of adverse birth outcomes and air pollution 

in North Carolina 1999-2007.  

2. Develop a spatial model for joint modeling of birth weight and gestational week. 

3. A simulation study to examine methods for estimating the health effects of air 

pollution using semi-individual data.  

 

Thesis Research 

 

Two papers have been submitted:  

 Chang HH, Peng RD, and Dominici, F. Estimating the Acute Health Effects of Coarse 

 Particulate Matter Accounting for Exposure Measurement Error.  

 Chang HH, Dominici, F, and Peng, RD.  Bayesian Model Averaging for Clustered data.  

Another paper is in progress comparing difference exposure indicators for estimating the health 

effects of coarse particulate matter. 
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SAMSI Postdoctoral Fellow Research Plan 
 
Date: October 14, 2009 
 
1. Name  Sourish Das 
 
2.   Ph.D. Program 

University & Department:   University of Connecticut, Department of Statistics 
Dissertation Advisor:     Dipak K Dey 
Year of PhD :      2008 

 
3. SAMSI Research 

SAMSI Program Title:   Space Time Program 
SAMSI Research Mentor:    Sudipto Banerjee 
SAMSI Administrative Mentor:  Nell Sedransk 
 

4a. SAMSI Activities 
Course(s) (fall & spring):    

  
1. Workshops Attended (and Workshop Support Tasks):  
 

1. Adaptive Design, SMC and Computer Modeling Workshop, April 15-17, 2009 
2. SAMSI/CRSC Undergraduate Workshop, May 18—20, 2009 
3. Summer Program on Pshchometric, July 7 – 17, 2009 
4. Summer school in Spatial Statistics, July 28 – August 1, 2009 

 
2. Postdoc-Grad Student Seminar – Presentation(s):   

 Scheduled for December 7, 2009 
  

3. Undergraduate Workshop(s) – Participation (specifics to be added later):   

 SAMSI/CRSC Undergraduate Workshop, May 18—20, 2009  
Two presentations were given in the workshop. 

a. Reflection on the Data Collection and Modeling Experiences 
b. Statistical Analysis of Vibrating Beam: Inverse Problem 

 
4. Poster presentation at the SMC Opening workshop September 8, 2008 
 
5. Poster presentation at Pshchometric, July 7 – 17, 2009 
 

 
4b. Other Activities (e.g., teaching) 

 
1. Teaching Stat 101 (class of __ students) in the Department of Statistical 

Science at Duke University, during Fall 2009. 
 
2. Review papers for Journal of Multivariate Analysis 



60 

 

60 

 

 
3. Review papers for Epidemiology 

 
 
4. Review papers for Computational Statistics and Data analysis 
 
5. Review papers for Journal of Statistical Planning and Inference 

 
6. Organizing invited session at JSM 2009 : 

                    Speakers are:  
(i) Mike Daniels (U of Florida, Gainsville),  
(ii) Bani Mallick (Texas A & M),  
(iii) David Dunson (Duke University),  
(iv) Sourish Das (SAMSI and Duke University) 

 
7. Organizing invited session at ENAR 2010: (Accepted) 

Speakers are: 
(i) Sourish Das (SAMSI/Duke University) 
(ii) Peter Thall (M.D. Anderson) 
(iii) Mike Daniels (U of Florida, Gainsville) 
(iv) Peter Muller (M. D. Anderson) 

 
               8.  Heading to India in December 16, 2009 for job interview talk at  
                        (i) Indian Institute of Technology (IIT),  
                        (ii) Indian Statistical Institute (ISI)  
                        (iii) Indian Institute of Management (IIM)  
                    Returning to India on January 15, 2010 
  
5a. Working Group:  
Computation, Visualization, and Dimension Reduction in Spatio-Temporal Modeling (Spatio-

Temporal Modeling) 

 
 Special Tasks for Working Group: 

(i) Webmaster of the WG 
(ii) Send WebEx invitation to every member of the WG every week. 
(iii) Take minutes of the WG meeting 

 
 Presentations to Working Group: N/A 
 

Research Area – Plans:   
 
Currently, working with Sudipto Banerjee on ―Space-Time Data Analysis using 

Sequential Monte Carlo Method‖.  Our objective is to implement currently developed 
predictive process to reduce the dimension and take the advantage of parallel computation 
which is very natural to SMC method. 

  

http://sisla06.samsi.info/spatial/comp/doku.php/
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Manuscript in preparation: Yes 
 
6. Other Research 

Work on Papers from Ph.D. Research: 
 
Other Research started or continued at SAMSI: 
 

1. Gaussian Process Latent Variables Dynamic Models (Work in progress with 
David Dunson) 

 
2. Bayesian Methods for Dynamic Models with Dipak Dey (Ready for submission) 

 
3. On Bayesian Inference for Generalized Multivariate Gamma Distribution  with 

Dipak Dey (submitted Statistics and Probability Letters) 
 
4. Extreme Drinking Behavior of Patients suffering Alcohol Dependence Disorder 

using Pareto Regression with Harel, Dey, and Kranzler (Resubmitted in 
Statistics in Medicine after reviewers suggetions) 

 
5. Adaptive Bayesian analysis of binomial proportions  (2009)                                  

with Sonali Das (In Press in South African Journal of Statistics) 
 
6. Efficacy of Endoscopic Ultrasound (EUS) Guided Celiac Plexus Block (CPB) and 

Celiac Plexus Neurolysis (CPN) for Managing Abdominal Pain Associated with 
Chronic Pancreatitis and Pancreatic Cancer: a systematic review and Meta 
analysis. (2009) with Kaufman, M. , Singh, G., Das, S., Micames, C., and 
Gress, F. (Accepted in Journal of Clinical Gastroenterology) 

 
 

7. Elicitation of Expert Prior opinion in Context of Presidential Election (2009) 
with David Banks (work in progress: Tentative title)  

 
Continuing Collaborations while at SAMSI: 

 Sonali Das, CSIR, South Africa 

 Marina Kaufman and Gurpreet Singh at SUNY downstate medical center, 
Brooklyn, NY 11203 

 
Presentations of Other Research: 

 
Research Progress Report & SAMSI Program Final Report 
 
Date: 
 
7a-z. Research Contributions – Current Projects (grouped by Working Group) 
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Research Project Title:  
Gaussian Process Latent Variable Models and Gaussian Process Dynamic Models 

 
 Collaborator(s) & Mentor(s): David Dunson 
 

Specific Goals & Accomplishments (results):  
 

 
 Presentations outside SAMSI (including invitations for future talks): N/A 
 
8. Future Research Plans (after completion of SAMSI Program) 
  

Research Area – Plans:  
 

 Continuing Collaborations (if appropriate):  
  



SAMSI Postdoctoral Fellow Research Plan

Date:

1. Name: Oliver Rodolfo Díaz Espinosa  

2.   Ph.D. Program
University & Department:  University of Texas at Austin, Mathematics
Dissertation Advisor:   Rafael de la Llave
Year of Ph.D.:   2006

3. SAMSI Research
SAMSI Program Title:  Stochastic Dynamics
SAMSI Research Mentor: Jonathan Mattingly, Cindy Greenwood
SAMSI Administrative Mentor:  Michael Minion

4a. SAMSI Activities
Course(s) (fall): 
• Stochastic Dynamical Systems  

 Workshops Attended: 
• Program on Stochastic Dynamics Opening Workshop (August 30-September 2)
• The Mathematics Institutes' Modern Math Workshop at SACNAS (Oct 14-Oct 

15)
Postdoc-Grad Student Seminar – Presentation(s):  
• Long wave expansions for water waves over a random bottom (at SAMSI)

 Undergraduate Workshop(s) – Participation (specifics to be added later):  

4b. Other Activities 
 Teaching: M103 Intermediate Calculus, Duke University
 
5a. Working Group I (Qualitative behavior of dynamical systems)
 Special Tasks for Working Group: 
 Presentations to Working Group: Doob’s h-Transform (to be presented)

Research Area – Plans: 
• Understanding of stochastic dynamical systems (maps) and the study of the 

notions of bifurcation in this setting.
• Develop some numerical techniques to implement the h-transform when 

conditioning over sets of small measure

5b. Working Group II (Biological Dynamics)
 Special Tasks for Working Group: Web-master

• Setting up webex for the weekly meetings and maintaining the web-pages of the 
groups and its subgroups 

 Presentations to Working Group:



Research Area – Plans:
• Understanding the dynamics of molecular motors
• Analysis of the mechanism behind oscillations in stochastic biological models 

epidemiology and in population dynamics.

6. Other Research
Work on Papers from Ph.D. Research:
• Long wave expansion for water waves over a random surface
• Directed polymers in random environment with product structure
Other Research started or continued at SAMSI:
Continuing Collaborations while at SAMSI: 
• Walter Craig (McMaster Univ.)
• Catherine Sulem (U. of Toronto)
• Konstantin Khanin (U. of Toronto)
Presentations of Other Research:
• Long wave expansion for water waves over a random bottom
(at Modern Math Workshop at SACNAS)

Research Progress Report & SAMSI Program Final Report

Date:

7a-z. Research Contributions – Current Projects (grouped by Working Group)
 Research Project Title: 
 Collaborator(s) & Mentor(s):

Specific Goals & Accomplishments (results):
 Research Contributions (publication submissions, articles in preparation, etc.):
 Presentations outside SAMSI (including invitations for future talks):

8. Future Research Plans (after completion of SAMSI Program)
 Research Area – Plans:
 Continuing Collaborations (if appropriate):
 Presentations outside SAMSI:  
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SAMSI Postdoctoral Fellow Research Plan 
 
Date: 
 
1. Name: Elizabeth Mannshardt-Shamseldin 
 
2.   Ph.D. Program 

University & Department:  University of North Carolina at Chapel Hill, Department of 
Statistics and Operations Research (Statistics PhD). 

Dissertation Advisor:   Prof. Richard L. Smith 
Year of Ph.D.:   2008 

 
3. SAMSI Research 

SAMSI Program Title:  Space-Time Analysis for Environmental Mapping, Epidemiology 
and Climate Change 

SAMSI Research Mentor:  TBD very soon 
SAMSI Administrative Mentor:  Nell Sedransk 
 

4a. SAMSI Activities 
Course(s) (fall & spring):  

Spring 2010 Course in Spatial Statistics in Climate, Ecology and Atmospherics.  
 Workshops Attended (and Workshop Support Tasks):    
*Opening Workshop for Space-Time Analysis for Environmental Mapping, Epidemiology and 
Climate Change.  Presented a poster “Severe Weather Under a Changing Climate: Large 
Scale Indicators of Extreme Events” at the poster session.  Worked as support staff assisting 
the workshop presenters for the Monday morning session. 
 
*Workshop on Environmental Climate Change, Feb 17-19, 2010.  Presenter in Spatiall 
Extremes Working Group session – topic TBD; Participant. 
 
*Environmental Risk Workshop, Apr 7-9 2010.  Participant, possible presenter TBD. 
 

Postdoc-Grad Student Seminar – Presentation(s):   
Oct 19th, 2009:  “Severe Weather Under a Changing Climate: Large Scale Indicators of 
Extreme Events”.  Joint work with Eric Gilleland, NCAR. 

One of the more critical issues with a changing climate is the behavior of extreme 
weather events, as these can cause loss of life, and have huge economic impacts.  It is 
generally thought that such events would increase under a changing climate.  However, 
climate models are currently at too coarse of a resolution to capture the very fine scale 
extreme events such tornadoes or hurricanes.  One approach is to look at the behavior of 
large scale indicators of severe weather.  Here several factors are considered as large scale 
indicators of severe weather, including convective available potential energy and wind shear.  
This presents some interesting statistical issues.  Numerous approaches, including the use of 
the generalized extreme value distribution for annual maxima, the generalized Pareto 
distribution for threshold excesses, a point process approach, and a Bayesian framework, are 
examined.  Each approach is critiqued and compared for goodness of fit, model robustness, 
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and predictive attributes on both re-analysis data and climate model output data.  For the 
univariate case, it is relatively straightforward to analyze such data though numerous issues 
must be resolved.  These issues include appropriate techniques for threshold selection and 
prior specification.  A bivariate approach can also be considered.  In addition, when analyzing 
weather extremes, one is faced with a spatial field.  Predicting extreme weather events is an 
important, growing area of research and there remain many avenues for further exploration.  
Acknowledgements to Harold Brooks, Patrick Marsh and Matt Pocernich. 
 

 
 Graduate Workshop(s) – Participation: 

This last July (2009) I served as a faculty mentor for the Industrial Mathematical and 
Statistical Modeling Workshop for graduate students at North Carolina State University.  The 
objective of the workshop is “to expose graduate students in mathematics, engineering, and 
statistics to challenging and exciting real-world problems arising in industrial and government 
laboratory research.”  Students get experience in team problem solving and are mentored by 
a faculty adviser and the industry problem presenter while working on the project for several 
days during the workshop.  The group deliverable is a paper to be included in the workshop 
proceedings.  In my role as a faculty adviser I developed and taught a short-course in 
extreme value theory, suitable to the various backgrounds of the statistics, mathematics, and 
education majors in the group of graduate students.  I also was on-site during the workshop 
to answer questions about concepts and programming techniques.  The group of graduate 
students that I mentored, along with Prof. Richard Smith and Dr. Eric Gilleland from NCAR as 
the problem presenter, developed a Bayesian modeling approach for an extremes 
application, resulting in a paper to be submitted to Extremes.  I am looking forward to 
participating as a faculty mentor again this coming year (July 19 – 27, 2010), and am also 
taking an active role in recruiting problem presenters from industry.   
 
 
4b. Other Activities (e.g., teaching) 

This academic year I am serving as the adviser for an undergraduate statistics major 
at Duke who is writing an honors thesis.  The ultimate objective, via the Duke department 
honors requirements, is a publishable paper in an appropriate statistics or scientific journal.  I 
have been working with the student to develop an appropriate project in the area of extreme 
value theory.  My mentoring role includes everything from tutoring basic concepts and 
programming techniques, finding interesting data for a relevant application, critiquing and 
proof-reading progress, and steering the project as it develops towards a publishable product. 

In the spring (2010), I will be teaching Sta10 – “Stats And Quantitativ Literacy”, a 
concept-based introduction to statistics course for non-science majors at Duke.  This has 
provided an interesting perspective on teaching introductory material.  The course uses the 
text “Seeing Through Statistics” by Jessica Utts, which focuses on presenting statistical ideas 
as they relate to non-mathematical disciplines.  Students are taught how to read and critique 
scientific and news reports for statistical appropriateness and accuracy.  Very basic formulas 
are presented as necessary to aid students’ understanding of the relationships being 
investigated.   

This last spring (2009), I proposed, developed, and taught a special topics graduate 
course in “Extreme Value Theory and Applications with Bayesian Methods at Duke 
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University.  The course combined material from Coles’ 2001 book “An Introduction to 
Statistical Modeling of Extreme Values” and several relevant journal articles on emerging 
techniques.  It was a great opportunity to further develop my pedagogical skills.   

 

 
  
5a. Working Group I  - Spatial Extremes (Working Group 5 – Mondays 11am) 
 Special Tasks for Working Group:  Webmaster 
 
 Presentations to Working Group: Oct 19th – “Regional Modeling of Extreme Storms via 
Max-Stable Processes” by Stuart Coles, JRSS-B 1993. 

“Max-Stable Processes: What’s Out There and Open Problems.” (working title.  
Abstract available soon.)  Presentation to the workshop on Spatio-temporal Extremes and 
Applications, November 2009 at Ecole Polytechnique Fédérale de Lausanne, Switzerland. 
 

Research Area – Plans:  There are 8 projects proposed for the working group at the 
present time.  I am looking into four of them, and will focus on one or two as the group 
progresses.  (The following is an excerpt from Richard’s Smith working group proposal.) 

1. Are max-stable processes the right mathematical approach? What alternatives are 
available? 

5. Are there “threshold” versions of max-stable processes, and how should they be 
estimated? 

6. One of the major aims of spatial statistics, as conventionally formulated, is to 
predict from observed to unobserved sites. How should we do that in the context of max-
stable processes? 

8. Find applications and analyze data! Examples: meteorological data (e.g. rainfall, 
windspeeds), environmental data (e.g. ozone), financial data. 

 
5b. Working Group II - Paleoclimate (Working Group 1 – Thursdays 1pm) 
 Special Tasks for Working Group: Participant 
 Presentations to Working Group: Nothing scheduled at this time. 

Research Area – Plans: Learning about paleoclimate data, proxy data, climate model 
development and output, and statistical challenges when dealing with climate model and 
proxy data.  Very applicable to my own research as I deal regularly with climate model 
output. 

 
 
6. Other Research 

Work on Papers from Ph.D. Research: 

“Asymptotic Multivariate Kriging Using Estimated Parameters with Bayesian Prediction 
Methods for Non-linear Predictands.”  Under Richard L. Smith, UNC-CH.  Paper in 
preparation. 

A difficulty that arises with traditional kriging methods is the fact that the standard 
formula for the mean squared prediction error does not take into account the estimation of the 
covariance parameters.  This generally leads to underestimated prediction errors, even if the 
model is correct.  Smith and Zhu (2004) establish a second-order expansion for predictive 
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distributions in Gaussian processes with estimated covariances. In my dissertation, I 
establish a similar expansion for multivariate kriging with non-linear predictands.  The 
Bayesian coverage probability bias for prediction intervals is computed and compared with 
the frequentist plug-in method using the restricted maximum likelihood estimates of the 
covariance parameters. The expected length of a Bayesian prediction interval is computed.  
The form of the Bayesian predictive distribution can be expressed as partial derivatives of the 
restricted log-likelihood.  This important development leads to possible analytical evaluation 
using a boot-strap method to obtain predictions for general, non-linear predictands, and 
overcomes the difficulties with iterative methods, such as MCMC, when the closed form of 
the distribution is not easily obtained. Future work can explore the existence of a matching 
prior.  Applications include spatial analysis, environmental statistics, and network design. 

 
Other Research started or continued at SAMSI: 

“Downscaling Extremes: A Comparison of Extreme Value Distributions in Point-Source 
and Gridded Precipitation Data”.  Joint work with Richard L. Smith, Stephen Sain, Linda 
Mearns, and Daniel Cooley.  To appear (2009) Annals of Applied Statistics.  (Finished this 
last month while at SAMSI.) 

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 fit 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 5873 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 con_rm, as expected, 
that return values computed from rain gauge data are typically higher than those computed 
from gridded data; however, the size of the diverence is somewhat surprising with the rain 
gauge data exhibiting return values sometimes two or three times that of the 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 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. 

 
Continuing Collaborations while at SAMSI: 

“Severe Weather Under a Changing Climate: Large Scale Indicators of Extreme 
Events”.  Joint work with Eric Gilleland, NCAR. 

There is much that can still be considered for this project.  Once the data is available, 
a bivariate approach will be explored.  The results so far indicate spatial dependence as well 
as multivariate dependence among the different large-scale indicators.  Spatial extremes is 
an expanding field, and dependence structures can be introduced in different capacities to 
address both of these issues.  There are several methods that can be investigated to resolve 
this dependence.  In addition, while they provide an improvement in data retention, due to the 
tendency of extremes to occur in clusters and hence violate independence assumptions, 
threshold methods are susceptible to the same “loss of data” issues that they are intended to 
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resolve over the block-maxima approaches used in extreme value theory.  The standard bias-
variance trade-off is considered by Fawcett and Walshaw (2007), who provide an alternative 
approach to the standard errors which makes use of all of the data above the threshold while 
addressing the temporal dependence within extreme clusters.  Heaton et al (2009, in 
preparation) considered a Bayesian modeling approach to address the tail behavior in 
physical regions for the indicators across the continental US, which could partially resolve the 
tail behavior issues occurring in the preliminary results for the global data.  These 
approaches could both be considered. 
 

 
Presentations of Other Research: 
“Max-Stable Processes: What’s Out There and Open Problems.” (Qorking title, 

abstract available soon.)  Presentation to the workshop on Spatio-temporal Extremes and 
Applications, November 2009 at Ecole Polytechnique Fédérale de Lausanne, Switzerland. 

 

 
 
Research Progress Report & SAMSI Program Final Report 
 
Date: 
 
7a-z. Research Contributions – Current Projects (grouped by Working Group) 
 Research Project Title:  
 Collaborator(s) & Mentor(s): 

Specific Goals & Accomplishments (results): 
 Research Contributions (publication submissions, articles in preparation, etc.): 
 Presentations outside SAMSI (including invitations for future talks): 
 
8. Future Research Plans (after completion of SAMSI Program) 
 Research Area – Plans: 
 Continuing Collaborations (if appropriate): 
 Presentations outside SAMSI:   
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SAMSI Postdoctoral Fellow Research Plan 
 
Date: 10/15/2009 
 
1. Name   John McSweeney 
 
2.   Ph.D. Program 

University & Department: The Ohio State University, Mathematics  
Dissertation Advisor:   Boris Pittel 
Year of Ph.D.:   2009 

 
3. SAMSI Research 

SAMSI Program Title:  Stochastic Dynamics 
SAMSI Research Mentor:  Priscilla Greenwood 
SAMSI Administrative Mentor:  Michael Minion 
 

4a. SAMSI Activities 
Course(s) (fall & spring):  Stochastic Dynamics: theory, modeling, and computation 

  (SAMSI); Jonathan Mattingly's probability course (Duke) 
 

 Workshops Attended (and Workshop Support Tasks):   Stochastic Dynamics Opening 
  workshop; technical support for speakers during Wednesday session 
 

Postdoc-Grad Student Seminar – Presentation(s):  None yet (scheduled for 11/23/09) 
  
 Undergraduate Workshop(s) – Participation (specifics to be added later):  None yet 
 
4b. Other Activities (e.g., teaching) N/A 
  
5a. Working Group I    Biological Stochastic Dynamics 
 Special Tasks for Working Group: local liaison for Lea Popovic, leader of the   
  Reaction networks subgroup 
  
 Presentations to Working Group:  10/20/09: Stochastic Reaction Networks (planned) 

 
Research Area – Plans: -To understand the role of stochasticity in chemical and  

  intracellular reaction networks (including multi-scale). Based on the papers 
  [BKPR], and [LW], under the theoretical framework presented in [K] 

 -To develop a single-neuron model for axonal transport (with B. Joshi, C. 
  Greenwood, X. Wang) 

 
 
 

5b. Working Group II      Network Dynamics 
 Special Tasks for Working Group: none 
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 Presentations to Working Group: 9/30/09: Demonstration of iGraph software (with R 
  interface) 
  10/21/09: Exploring the link between connectivity correlation properties of 
  diesase dynamics on graphs (as presented in [EK]) and second-order  
  connectivity properties of neuronal networks (as presented in [LN]) 

Research Area – Plans:  
 -To develop stochastic versions of disease dyanmics on graphs  
 -To establish links between social contagion networks and neuronal networks 

  (based on suggestions by P. Mucha and J. Nolen) 
 

5c. Working Group III (if appropriate)  N/A 
 Special Tasks for Working Group: 
 Presentations to Working Group: 

Research Area – Plans: 
 
6. Other Research 

Work on Papers from Ph.D. Research: N/A 
Other Research started or continued at SAMSI: Informal working group on large  

  deviations (with A. Athreya and X. Wang), based on the textbook by Dembo 
  and Zeitouni 

Continuing Collaborations while at SAMSI: With D. Pearl, D. Schmidt (Ohio State/MBI) 
  and B. Joshi (Duke): Coalescent models for parapatric speciation 

Presentations of Other Research: 
 
 

Bibliography 
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approximation to reaction networks. Annals of Applied Probability, Vol 16 no 4, 1925-1961.  
 
[EK] Eames, T.D. and Keeling, M.J. Modeling dynamic and network heterogeneities in the 
spread of sexually transmitted diseases, PNAS, vol 99 no. 20, 2002. 
 
[K] Kurtz, T. Averaging for Martingale problems and stochastic approximation. (1992) 
 
[LW] Lepzelter, D. and Wang, J. Exact probabilistic solution of spatial-dependent 
stochastics and associated spatial potential lasndscape for the bicoid protein Phys. rev. E. 
vol 77, 041917, 2008.  
 
[LN] Liu, C.-Y. and Nykamp, D.Q. A kinetic theory approach to capturing interneuronal 
correlation correlation: the feed-forward case. J. Computational Neuroscience, vol 26: 
339-368, 2009.  
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SAMSI Postdoctoral Fellow Research Plan 
 
Date: October 15, 2009 
 
1. Name: Bruce Rogers 
 
2.   Ph.D. Program 

University & Department: Arizona State, Mathematics   
Dissertation Advisor: Thomas Taylor     
Year of Ph.D.: 2009    

 
3. SAMSI Research 

SAMSI Program Title: Stochastic Dynamics  
SAMSI Research Mentor: Peter Mucha 
SAMSI Administrative Mentor: Michael Minion 
 

4a. SAMSI Activities 
Course(s) (fall & spring):  
 Stochastic Dynamics (Fall)  

 Workshops Attended (and Workshop Support Tasks):  
  Stochastic Dynamics Opening Workshop     

Postdoc-Grad Student Seminar – Presentation(s):   
 Poincare Inequalities on Markov Chains (Oct. 10) 

 Undergraduate Workshop(s) – Participation (specifics to be added later):   
 
4b. Other Activities (e.g., teaching) 
 Teaching Math 32 (Calc 2) at Duke  
 
5a. Working Group I 
 Special Tasks for Working Group: Data Assimilation 
 Presentations to Working Group: Intro. to Stochastic Control (Oct. 6) 

Research Area – Plans: We've formulated a problem in experimental design in the  
language of control theory; how can one find a maximally efficient asymptotic 

estimator 
subject to some (multiplicative or additive) controls?  Specifically, I would like 
to find an experimental regime that maximizes the power of estimating 

parameters 
in the Lotka-Volterra model (over some control space). 
 
 

5b. Working Group II 
 Special Tasks for Working Group: Network Dynamics 
 Presentations to Working Group: Statnet Tutorial (Sept. 30) 

Research Area – Plans: Eames and Keeling (PNAS vol 99 (20)) have introduced a 
method for 

incorporating network heterogeneities in a compartmental SIS model.  In their 
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deterministic 
model, they subcompartmentalize by the degree of the individual.  By making a 

"natural" 
stochastic differential equation model from the deterministic framework, will 

there 
be bimodality in the distribution of epidemic size as in the traditional stochastic 

SI(R) 
model?  What level of network information is needed in the 

subcompartmentalized 
model to accurately capture the distribution of epidemic sizes? 
 

5c. Working Group III (if appropriate) 
 Special Tasks for Working Group: 
 Presentations to Working Group: 

Research Area – Plans: 
 
6. Other Research 

Work on Papers from Ph.D. Research:  
 Poincare Inequalitites on Markov Chains--2 papers in preparation;  
 Control of Consensus under Bounded Confidence--in prepartaion; 
Other Research started or continued at SAMSI: 
 Mathematical models of Status Hierarchies 
 Optimal Number of Food Sharing Partners 
Continuing Collaborations while at SAMSI: 
 Network Affects on Computational Models of Generalized Reciprocity with 

Cecelia Menjivar (in preparation) 
 Stochastic Agro-Ecosystem Model with David Murillo (nearly submitted) 
 Modeling Internet Traffic with Matthew Hindman (book and several 

papers) 
Presentations of Other Research: 
  
 

 
 
Research Progress Report & SAMSI Program Final Report 
 
Date: 
 
7a-z. Research Contributions – Current Projects (grouped by Working Group) 
 Research Project Title:  
 Collaborator(s) & Mentor(s): 

Specific Goals & Accomplishments (results): 
 Research Contributions (publication submissions, articles in preparation, etc.): 
 Presentations outside SAMSI (including invitations for future talks): 
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8. Future Research Plans (after completion of SAMSI Program) 
 Research Area – Plans: 
 Continuing Collaborations (if appropriate): 
 Presentations outside SAMSI:   
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