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Foreword

Inaugurated in 2003, the Banff International Research Station (BIRS) has developed, through a unique
scientific partnership between the US and Canada, into a tremendous resource for the world's
international scientific community. In three short years 2003/05, the station has hosted over 6000
researchers from 1100 institutions in 60 countries who participated in over 160 different programs
spanning almost every aspect of pure, applied, computational and industrial mathematics, statistics,
computer science, but also physics, biology, and engineering. The extraordinary response to the
opportunities at BIRS has led to extremely high quality competitions with over 450 proposed activities
competing for the 170 available weeks in the period 2003-06. The proposals cover huge areas of the
basic and engineering sciences as well as economics, finance, psychology and scientific writing.
Over 600 scientists from all over the world wrote compelling testimonials on the impact of BIRS on
their research (See Book of testimonials on
http://lwww.birs.ca/images/birs/publications/BIRS_testimonials_8-Mar-2005.pdf ).

BIRS in 2004 and 2005 was the home of a dazzling array of scientific activities. Besides the
tremendously successful 5-day workshops and “Research-in-Teams" programs, BIRS hosted NSF's
Focussed Research Groups, Canada's Collaborative Research Teams, Department Chairs meetings
and other leadership retreats, gatherings for Women in Mathematics, summer schools in emerging
areas, students modeling camps, training sessions for Math Olympiads teams, industrial fora, "ateliers"
in scientific writing, as well Bridges conferences for Maths, Music and Arts. BIRS proved to be a
unique interdisciplinary forum spanning the whole spectrum of sciences: from multimedia to
developmental psychology. BIRS assumed scientific leadership in moments of crisis (e.g.,
epidemiological issues of SARS and technological challenges of security) and reacted pro-actively to
scientific opportunities and challenges (quantum computing, genomics and fuel cells).

BIRS also provided a fertile ground for a collaborative spirit between numerous international institutions
dedicated to promote and support the mathematical sciences. Together PIMS, MSRI, IMA, CRM,
Fields, MITACS and other organizations coordinate scientific programs and jointly develop schools
for the next generation of scientists (PIMS-IMA Graduate Modeling Camps, PIMS-MITACS-MSRI
school in infectious diseases, etc...). At BIRS, they gathered with the professional societies (CMS,
AMS, CAIMS, AARMS, ISM) in leadership retreats to jointly plan and develop long term scientific
visions for the North American community.

Here are some of the other highlights at the station in 2004/05:

The first summer school in analytical development economics organized by the fellows of BREAD
(Bureau for Research and Economic Analysis of Development), was hosted at BIRS from June 25 to
July 1, 2005.

On the K-12 front, Canadian high school students did extremely well winning one Gold Medal,
two silver, and two Bronze Medals at the 46th International Mathematical Olympiad in (IMO) Mérida,
Mexico, after training for two weeks at BIRS from June 25 to July 10, 2005. On the other hand, the
second Alberta Post-secondary Curriculum Conference was held at BIRS to discuss further and to
report on onging plans for a major revision and development of a core curriculum for Alberta Colleges
and Universities, focusing primarily on Analysis in the first two years.

The Pacific Rim International Mathematical Association (PRIMA) was launched during a
mathematical forum at BIRS (October 13 to 16, 2005) that included more than 35 scientists representing



the leading mathematical institutions around the pacific rim. The main objective of the forum was to
exchange points of view and information in order to develop a blueprint for comprehensive interactions
between Pacific Rim mathematicians.

The Canada-Chile meeting on the mathematics of economic geography and natural resource
management brought together mathematicians and economists from all over the Pacific Rim. They
dealt with the mathematical problems related to the management of natural non-renewable resources
- be it oil and mineral deposits, land, forestry and biodiversity, clean air and water - which is quickly
becoming the major international problem of the day.

Connecting Women in Mathematics Across Canada Il (July 2005) continued the work started by
the very successful CWIMAC conference for women graduate students in the mathematical sciences,
which took place in 2003, at the University of Alberta.

The overwhelming response of the scientific community during the first three years of operations
lead us to set the following goals for BIRS:

1. Expand the North American partnership by involving the Mexican mathematical
community in the scientific management of BIRS and in its operations.

2. Increase the BIRS opportunities by extending the program from 40 to 44 weeks in 2006, and
to 48 weeks per year starting in 2007. The decision to expand the BIRS opportunities is a result
of a thorough joint multi-national review of the station held in March 2005 by NSERC, NSF,
ASRA in collaboration with the new BIRS sponsor, Mexicos National Council for Science and
Technology (CONACYT).

3. Strengthen BIRS commitment to Women in Mathematics and other underrepresented groups.

4. Intensify the involvement of BIRS in K-12 education, including teachers training.

5. Develop additional summer schools in emerging areas of the mathematical sciences and
their applications.

6. Improve the dissemination of all research, and educational material developed at BIRS.
7. Develop a robust evaluation and assessment system for the impact of BIRS.

BIRS is committed to achieve all of these goals within the next two years. Stay tuned!

Nassif Ghoussoub
Scientific Director
Banff International Research Station
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Interactions Between Model Theory and Geometry
March 13—-18, 2004

Organizers:

Deirdre Haskell (McMaster University)
Jan Denef (Leuven)
Ehud Hrushovski (Hebrew University)

Model theory is in a period of rich activity.
Advances in pure model theory are finding
immediate applications, in particular to the model
theory of fields, while the applications are
themselves motivating the abstract developments.
Applied model theory is using ideas and methods
from other parts of mathematics, ranging from
homology theory to complex analytic geometry.
These two strands of research were exhibited at
the BIRS workshop which was used as an
opportunity to exhibit and elucidate two large
pieces of technical work which have been in the
process of development for several years. The
first of these, “Homology in o-minimal theories” is
a prime example of the way in which a
mathematical tool can be developed to apply in a
wider model-theoretic context. The second tutorial,
“Imaginaries in valued fields” illustrates the way

Angus Macintyre (Edinburgh)
Anand Pillay (UIUC)
Patrick Speissegger (Wisconsin & McMaster)

in which an applied context (in this case, an algebraically closed valued field) has motivated a theoretical
development (the notion of stable domination). The three afternoon sessions presented recent research
developments in three different active areas of research in applied model theory.

For details, please refer to the report online:

http://www.pims.math.ca/birs/workshops/2004/04w5534/

Participants:

Aschenbrenner, Matthias (University of lllinois,
Chicago)

Belair, Luc (Université du Québec a Montréal)

Ben Yaacov, Itay (MIT)

Berarducci, Alessandro (Universita' di Pisa)
Bouscaren, Elisabeth (Universite Denis-Diderot Paris 7)
Buium, Alexandru (1 University of New Mexico)
Chatzidakis, Zoé (CNRS - Université Paris 7)
Cherlin, Gregory (Rutgers, The State University of
New Jersey)

Cluckers, Raf (Ecole normale supérieure)

Dolich, Alf (University of Wisconsin)

Ealy, Clifton (UC-Berkeley)

Edmundo, Mario (CMAF-University of Lisbon)

Hart, Bradd (McMaster University)

Haskell, Deirdre (McMaster University)

Hrushovski, Ehud (Hebrew University)

Kowalski, Piotr (UIUC)

Lippel, David (McMaster University)

Lipshitz, Leonard (Purdue University)

Loeser, Francois (Ecole Normale Supérieure)
Macintyre, Angus (The University of Edinburgh)

Macpherson, Dugald (University of Leeds)

Miller, Chris (Ohio State)

Moosa, Rahim (MIT)

Mustafin, Yerulan (Universite du Quebec a Montreal)
Peterzil, Yaacov (University of Haifa)

Pillay, Anand (UIUC)

Robinson, Zachary (East Carolina University)
Rolin, Jean-Phillipe (Université de Bourgogne,
France)

Scanlon, Thomas (UC-Berkeley)

Scowcroft, Philip (Wesleyan University)

Singer, Michael (North Carolina State University)
Speissegger, Patrick (Wisconsin & McMaster)
Starchenko, Sergei (Notre Dame)

Steinhorn, Charles (Vassar College)

Tent, Katrin (Mathematisches Institut der Universitat
Wiirzburg)

Tomasic, lvan (Universite Lyon 1)

Wagner, Frank (Universite Claude Bernard Lyon I)
Wood, Carol (Wesleyan University)

Yaffe, Yoav (McMaster University)



Topology of Manifolds and Homotopy Theory
March 20—-25, 2004

Organizers:

lan Hambleton (McMaster University) Gunnar Carlsson (Stanford University)
Erik Pedersen (SUNY Binghamton)

The purpose of this meeting was to bring
together researchers in a wide variety of areas
in algebraic and geometric topology, to
investigate problems of current interest, and to
make new connections. In particular, we
believe the time was ripe for a productive
exchange of ideas and viewpoints among
mathematicians in active areas of homotopy
theory and the topology of manifolds, in the
hope of enriching the future development of
both subjects.

Here are some of their research interests:

(1) “Structured homotopy theory”, meaning
homotopy theory on the category of modules
over a ring spectrum

(2) Controlled and equivariant surgery

(3) Conjectures of Baum-Connes and Novikov
on assembly maps in K-theory and L-theory
(4) New product structures on the homology of the free loop space of a manifold, moduli spaces

(5) Smoothing of homotopy actions of finite groups on spheres, and free simplicial actions of finite groups on
products of spheres

(6) p-compact groups and the smoothing of finite H-spaces

For details, please refer to the report online:
http://mww.pims.math.ca/birs/workshops/2004/04w5533/

Participants:

Adem, Alejandro (University of Wisconsin-Madison)  Kitchloo, Nitu (Johns Hopkins)

Anderson, Laura (Binghamton) Klein, John (Wayne State University)

Banagl, Markus (Cincinnati) Korzeniewski, Andrew (University of Edinburgh)
Bauer, Tilman (Westfalische Wilhelms-Universitat Kreck, Matthias (Heidelberg)

Munster) Lawson, Tyler (Stanford University)

Carlsson, Gunnar (Stanford University) Lueck, Wolfgang (Muenster)

Cohen, Ralph (Stanford University) Mandell, Michael A. (University of Chicago)
Connolly, Francis X. (University of Notre Dame) Nicas, Andrew (McMaster)

Crowley, Dairmuid (Penn State) Noohi, Behrang (University of Western Ontario)
Davis, James F. (Indiana University) Paulo Santos, Joao (MIT)

Dundas, Bjoern (Norwegian University of Science and Pedersen, Erik (SUNY Binghamton)
Technology) Quinn, Frank (Virginia Tech)

Friedman, Greg (Yale University) Ranicki, Andrew (University of Edinburgh)
Ganter, Nora (MIT) Reich, Holger (Muenster)

Godin, Veronique (Stanford University) Roendigs, Oliver (University of Western Ontario)
Goldfarb, Boris (University of Albany) Rosenthal, David (McMaster)

Grinberg, Anna (UC-San Diego) Scull, Laura (University of British Columbia)
Grodal, Jesper (University of Chicago) Wahl, Nathalie (Aarhus)

Hambleton, lan (McMaster University) Williams, Bruce (Notre Dame)

Hughes, Bruce (Vanderbilt)



Orthogonal Polynomials; Interdisciplinary Aspects
March 27—April 1, 2004

Organizers:

Jacek Szmigielski (University of Saskatchewan)
Percy Deift (Courant Institute)

There have been several regularly scheduled meet-
ings in North America, Europe, and Asia in the sub-
jects of orthogonal polynomials, special functions and
their applications over the past twenty years. Indeed,
meetings have been held in Bar-Le-Duc, France (1984),
Segovia, Spain (1986), Columbus, Ohio (1989), Erice,
Sicily (1990), Granada, Spain (1991), Evian, France
(1992), Delft, The Netherlands (1994), Sevilla, Spain
(1997), Patras, Greece (1999), Hong Kong (1999), and
Rome (2001).

At the summer meeting of the CMS held in Saska-
toon in 2001 one of the sessions was devoted to inte-
grable systems, inverse scattering theory and emerg-
ing links with the theory of orthogonal polynomials.
There was a general consensus among the participants
that there was a great need for a continuing dialog
between different groups of users of the theory of or-

Lance Littlejohn (Utah State University)
David Sattinger (Yale University)

thogonal polynomials and the orthogonal polynomials theorists. Several of the proposed participants would
come from the integrable systems community present in that special session of the CMS.

In general terms, the workshop objectives were to highlight and explore the emerging new areas of applica-
tions as well as to identify challenging problems common to the following areas of mathematics, mathematical

physics and theoretical physics:

1. Functional/classical analysis theory of orthogonal polynomials 2. Integrable systems and soliton theory 3.
Random matrix theory 3. Integrable models of statistical mechanics 4. Theory of coherent states in Quantum

Mechanics

The workshop was not talks intensive; the main objective was to focus on challenges as they present

themselves in the identified areas.

For details, please refer to the report online:

http://mww.pims.math.ca/birs/workshops/2004/04w5530/

Participants:

Adler, M. (Brandeis University)

Arvesu, Jorge (Universidad Carlos Il de Madrid)
Askey, Richard (University of Wisconsin-Madison)
Atakishiyev, Natig (UNAM)

Berg, Christian (University of Copenhagen)
Bertola, Marco (Concordia University)

Borodin , Alexei (California Institute of Technology)
Deift, Percy (Courant Institute)

Geronimo, Jeff (Georgia Institute of Technology)
Grunbaum, Alberto (UC-Berkeley)

Harnad , John (Concordia University)

Ismail, Mourad (University of Central Florida)
Kuijlaars, Arno (Katholiek Universiteit Leuven)
Lee, Dong Won (Kyungpook National University)
Littlejohn, Lance (Utah State University)
Lundmark, Hans (Link6ping University)

Marcellan, Francisco (Universidad carlos Il de Madrid)
McLaughlin , Ken (University of North Carolina)
Mehta, Madan (Service de Physique Theorique)
Miller, Peter (University of Michigan)

Mohajer, Keivan (University of Saskatchewan)
Odzijewicz, Anatol (University of Bialystok)

Ruffing, Andreas (Munich University of Technology)
Sattinger, David (Yale University)

Suslov, Sergei (Arizona State University)
Szmigielski, Jacek (University of Saskatchewan)
Takata, Tomohiro (Kyoto University)

Tuncer, Davut (Utah State University)

Van Assche, Walter (Katholieke Universiteit Leuven)
Vanlessen, Maarten (Katholieke Universiteit Leuven)
Vinet, Luc (McGill University)

Xu, Yuan (University of Oregon)



Model Reduction Problems and Matrix Methods
April 3—April 8, 2004

Organizers:

Anne Greenbaum (University of Washington)
Gene Golub (Stanford University)

Jim Varah (University of British Columbia)

This workshop focussed on techniques from numerical linear algebra and ordinary differential equations for
model reduction problems in dynamical systems and control. A goal was to bring together people from industry
and other areas of academia working on problems involving model reduction and numerical analysts studying
applicable solution techniques. Of particular interests were very large nonsymmetric systems of linear equations
and eigenvalue problems. Preconditioners play an important part in such algorithms, and here questions of
inner/outer iterations must be addressed. Effects of finite precision arithmetic are similar to those of inexact
solution of a preconditioning matrix, and recent work in this area was also included.

For details, please refer to the report online:

http://mww.pims.math.ca/birs/workshops/2004/04w5513/

Participants:

Antoulas, Thanos (Rice University)

Ascher, Uri (University of British Columbia)

Bai, Zhaojun (UC-Davis)

Benner, Peter (Technische Universitdt Chemnitz)
Boley, Daniel (University of Minnesota )

Chan, Raymond (Chinese University of Hong Kong)
Cuyt, Annie (University of Antwerp)

Daniel, Luca (MIT)

Elfadel, Abe (IBM T.J. Watson Research Center)
Freund, Roland (Bell Laboratories)

Gallivan, Kyle (Florida State University)
Gemignani, Luca (University of Pisa)

Golub, Gene (Stanford University)

Greenbaum, Anne (University of Washington)
Greif, Chen (University of British Columbia)

Gu, Ming (UC-Berkeley)

Gugercin, Serkan (Virginia Polytechnic Institute)
Hui, Huang (University of British Columbia)
Kwok, Felix (Stanford University)

10

MacKinnon-Cormier, Sarah (University of British Columbia)
Machorro, Eric (University of Washington)
Meerbergen, Karl (Free Field Technologies)
Megretski, Alexandre (MIT)

Olsson, Henrik (Royal Institute of Technology)
Petzold, Linda (UC-Santa Barbara)

Reichel, Lothar (Kent State University)
Roychowdhury, Jaijeet (University of Minnesota)
Sameh, Ahmed (Purdue University)

Sorensen, Dan (Rice University)

Stykel, Tatjana (Technische Universitat Berlin)

Van Dooren, Paul (Universite Catholique de Louvain)
Varah, Jim (University of British Columbia)

Verdonk, Brigitte (University of Antwerp)

White, Jacob (MIT)

Willcox, Karen (MIT)

Ye, Qiang (University of Kentucky)



Analytic and Geometric Aspects of Stochastic Processes
April 10-15, 2004

Organizers:

Martin Barlow (University of British Columbia)
Alexander Grigoryan (Imperial College, London)

The conference was attended by about 35
participants, including Ph.D. students, postdoctoral
fellows, young researchers and international leaders
in stochastic analyis and related fields. What follows
was an attempt to focus on some of the key topics
discussed at the meeting both in the lectures and in
the informal meeting rooms.

1. Brownian motion and classical analysis

The original development of this area arises from
the link between Brownian motion, the heat equation,
and classical potential theory. One should see this
link as acting in both directions — that is, both sets
of objects are of mathematical interest, and one can
exploit these connections to (e.g.) use Brownian
motion to study harmonic functions on domains in
RY, or properties of the heat equation to refine
estimates on Brownian motion. With the late P.A.

Elton Hsu (Northwestern University)

Meyer, we rather regret the view (common in the USA at points in the last century) that regards work on stochastic
processes as only interesting if it leads to some result in analysis.

2. Diffusions, stochastic differential equations and calculus on manifolds

The connection between Markov processes, potential theory and differential equations is much broader than just
that between Brownian motion and classical analysis. In this section we describe connections between diffusions

and various geometric objects.
3. Jump processes
4. Infinite dimensional analysis

For details, please refer to the report online:

http://www.pims.math.ca/birs/workshops/2004/04w5023/

Participants:

Aida, Shigeki (Osaka University)

Banuelos, Rodrigo (Purdue University)

Barlow, Martin (University of British Columbia)
Bauer, Robert (University of Illinois, Urbana-
Champaign)

Burdzy, Chris (University of Washington)

Chen, Zhen-Qing (University of Washington)
Coulhon, Thierry (Universite de Cergy-Pontoise)
Deuschel, J-D. (Technische Universitat Berlin)
Driver, Bruce (UC-San Diego)

Elworthy, Kenneth D. (University of Warwick)
Gordina, Maria (University of Connecticut)
Hambly, Ben (University of Oxford)

Hsu, Elton (Northwestern University)

Kassmann, Rolf Moritz (University of Connecticut)
Kumagai, Takashi (Cornell University)

LeJan, Yves (Universite Paris Sud)

Levin, David (University of Utah)

Li, Xue-Mei (The Nottingham Trent University)

Limic, Vlada (University of British Columbia)
Lyons, Terry (University of Oxford)
McDonald, Patrick (New College of Florida)
Melcher, Tai (UC-San Diego)

Mendez, Pedro J. (University of Utah)

Metz, Volker (Universitat Bielefeld)

Neel, Robert (Harvard University)

Popescu, lonel (MIT)

Rivasplata, Omar (University of Alberta)
Saloff-Coste, Laurent (Cornell University)
Song, Renming (University of lllinois, Urbana-
Champaign)

Sturm, Anja (University of British Columbia)
Sturm, Karl-T. (Universitat Bonn)

Takeda, Masayoshi (Tohoku University)
Teufl, ElImar (Graz University of Technology)
Virag, Balint (University of Toronto)

van den Berg, Michiel (University of Bristol)
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Celestial Mechanics
April 17—22, 2004

Organizers:

Florin Diacu (University of Victoria) Donald Saari (University of California, Irvine)

The programme of the workshop
consisted of 45-minute talks
followed by 15 minutes of
discussions. Often those
discussions had been continued
in the evening in smaller groups.
Objectives of the workshop
included:

1. Use the recent advances in
variational approaches toward
finding new orbits and new
properties of celestial mechanics.
2. Explore the interactions
between theoretical and applied
celestial mechanics in the
broadest sense including relating
the slingshot effect of triple
approaches in the theory of
singularities with that of fuel-free
techniques of accelerating space
ships, a better understanding of
the the stable and unstable
manifold aspects of the n-body problem and how the present techiques can help finding better space-ship
routes in the solar system, and stimulating collaboration between researchers involved in the numerical and the
theoretical aspects of the field.

3. Understand the effects of the Aubrey-Mather theory on celestial mechanics.

4. Stimulate general advances in dynamical systems and chaos theory, and in particular towards understanding
the Arnold diffusion mechanism and solving Arnold’s conjecture.

corbett

For details, please refer to the report online:
http://www.pims.math.ca/birs/workshops/2004/04w5012/

Participants:

Albouy, Alain (IMCCE, France) Meyer, Kenneth (University of Cincinnati)
Belbruno, Ed (Princeton University) Montgomery, Richard (UC-Santa Cruz)

Buck, Gregory (Saint Anselm College) Offin, Dan (Queen's University)

Chenciner, Alain (IMCCE, France) Palacian, Jesus (Universidad Publica de Navarra)
Corbera, Montserrat (Universitat de Vic) Perez, Ernesto (UAM-I, Mexico)

Cushman, Richard (Utrecht, Holland & U of Calgary) Roberts, Gareth (College of the Holy Cross, USA)
Diacu, Florin (University of Victoria) Saari, Donald (UC-Irvine)

Gerver, Joseph (Rutgers) Santoprete, Manuele (UC-Irvine)

Hampton, Marshall (University of Minnesota) Xia, Zhihong (Jeff) (Northwestern University)
Kotsireas, llias (University of Western Ontario) Yanguas, Patricia (Universidad Publica de Navarra)

Lacomba, Ernesto (UAM-I, Mexico)
Llibre, Jaume (Universitat Autonoma de Barcelona)
McCord, Chris (University of Cincinnati)

12



BIRS Workshop in Creative Scientific Writing
April 17—22, 2004

Organizers:
Marjorie Senechal (Smith College)

Chandler Davis (University of Toronto)

The need to create a poetic-dramatic-narrative
literature around mathematics is widely ac-
knowledged by mathematicians and non-
mathematicians alike. Yet creative writing
about the content of mathematics is extremely
rare, and creative writing about the act of
mathematical creation even rarer. Despite the
lively current interest in mathematics on the
part of the non-scientific public, much creative
writing in and about mathematics today
reinforces the insider/outsider divide. The
entrenched presupposition that artistic
creation is unrelated to mathematical thought
still endures, though some writers are
struggling against this bias in various ways.
Any effort to address these daunting chal-
lenges is necessarily experimental. We were
encouraged by the statement on the Banff
Centre's website, promising "freedom to experiment, with the knowledge that we learn from our failures as well
as our successes. It is hoped that everyone will feel comfortable taking risks and challenging assumptions,
creating new and unlikely alliances...."

The BIRS's April 2004 workshop brought together mathematicians and non-mathematicians actively en-
gaged in creative writing related to mathematics. We deliberately mixed genres -- exposition, biography, poetry,
theatre, journalism, fiction and nonfiction -- in the expectation that the mix proved stimulating.

All workshop participants seriously engaged in a writing project consonant with our theme, willing to discuss
some of their work-in-progress, and willing to subject their writing to others' reactions. Everyone was expected
to criticize and be criticized. We also urged participants to circulate some of their work (published or unpublished)
well in advance of the meeting in Banff. In addition to stimulating discussion. This was an excellent way for
participants to introduce themselves to one another.

We were working closely with Carol Holmes, Director of the Banff Program in Writing and Publishing, to
adapt and incorporate some of their successful strategies. Part of each day would be spent on group activities,
part on presentations and discussion of work-in-progress, and part unscheduled, to allow time for writing. We
also explored the problem of finding outlets for the kind of creative writing we were trying to encourage: for
example, ways of identifying and educating agents and publishers, and also what contributions The Mathematical
Intelligencer might make.

For details, please refer to the report online:
http://www.pims.math.ca/birs/workshops/2004/04w5555/

Participants:

Abate, Marco (Universita di Pisa) Moody, Robert (University of Alberta)

Brandts, Wendy Priestley, William McGowen (University of the South)
Davis, Chandler (University of Toronto) Senechal, Marjorie (Smith College)

Diacu, Florin (University of Victoria) Suri, Manil (University of Maryland Baltimore County)
Granville, Andrew (Universite de Montreal) Tasic, Vladimir (University of New Brunswick)
Granville, Jennifer (Ohio University) Thomas, Robert (University of Manitoba)

Grosholz, Emily (The Pennsylvania State University)  Tyffley, Chris (UC-Davis)

Hansen, Vagn L. (Technical University of Denmark)  \ya|i, Kameshwar (Syracuse University)

Holmes, Philip (Princeton University) Zwicky, Jan (University of Victoria)
Maddow, Ellen (The Talking Band)

13



Microeconometrics of Spatial and Grouped Data
April 24—-29, 2004

Organizers:

Thomas Lemieux (Department of Economics, UBC) David Card (University of California, Berkeley)

The objective of the workshop was to bring
together a group of applied economists and
econometricians who share a common inter-
est for economic problems in which the group
or spatial dimension play an important role.
Each of the two groups would bring a unique
expertise on these issues. The contribution
of the applied researchers presented the eco-
nomic models and the complex data sets they
needed to use to estimate these models. The
econometricians presented innovative re-
search showing how standard estimation and
inference procedures could be adapted to set-
tings where group or spatial effects are im-
portant. The presentations concentrated in
the morning to leave enough time for inten-
sive but free exchanges in the afternoon. The hope was that applied researchers come out of the workshop with
a much better sense of which econometric tools could be used in their research given the complex nature of the
underlying data. By contrast, econometricians would have a unique opportunity to see the types of models and
data being used in cutting-edge empirical research. This suggested interesting avenues for their future research.
One final objective of the workshop was to encourage new joint research projects between participants, and in
particular between applied researchers and econometricians.

The model for this particular workshop was a Summer Symposium that David Card and Daniel McFadden
organized on quasi-experimental methods at Berkeley in August 1999. This particular symposium brought to-
gether a group of applied economists and econometricians interested in this particular topic. The Banff Interna-
tional Research Station provided a unique opportunity to apply this successful model to new econometric and
applied issues that have emerged since 1999.

For details, please refer to the report online:
http://mww.pims.math.ca/birs/workshops/2004/04w5036/

Participants:

Anderson, Siwan (University of British Columbia) Krauth, Brian (Simon Fraser University)
Battistin, Erich (Institute for Fiscal Studies) Lee, David (UC-Berkeley)

Boozer, Michael (Yale University) Lemieux, Thomas (University of British Columbia)
Bugamelli, Matteo (Bank of Italy) Martorell, Paco (UC-Berkeley)

Card, David (UC-Berkeley) McEwan, Patrick (Wellesley College)
Cipollone, Piero (Bank of Italy) Miguel, Edward (UC-Berkeley)

Clark, Damon (UC-Berkeley) Milligan, Kevin (University of British Columbia)
Coelli, Michael (University of British Columbia) Moretti, Enrico (UCLA)

Duflo, Esther (MIT) Oreopoulos, Philip (University of Toronto)
Firpo, Sergio (University of British Columbia) Riddell, Craig (University of British Columbia)
Friesen, Jane (Simon Fraser University) Rothstein, Jesse (Princeton University )
Graham, Bryan (Harvard University) Sakata, Shinichi (University of British Columbia)
Ichino, Andrea (European University Institute) Verhoogen, Eric (UC-Berkeley)

Kling, Jeffrey (Princeton University)
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Mathematical Structures in Economic Theory and
Econometrics
May 1—6, 2004

Organizers:

Ivar Ekeland (University of British Columbia) Pierre-Andre Chiappori (University of Chicago)

)
<,

s,

corbett
hall

In the past years, progress in economic theory and econometrics had relied on increasingly sophisticated
mathematical tools. Principal-agent problems are typical of optimization under asymmetric information. The
principal submits a contract, which the agent may accept or refuse. There are several types of agents, and
agents of different types have different tastes. The principal does not know the type of the agents (it knows only
the distribution of types), and must therefore deal with the fact that agents may lie to her about their type. In
other words, contracts must be drawn in such a way that no agent has an incentive to lie about his type.

Such incentive-compatible contracts are well understood in the case where the type is one-dimensional.
When there are several parameters describing the type, the mathematical situation is much more complicated.
In fact, one runs into problems in the calculus of variations with global convexity constraints: instead of minimizing
an integral criterion over all functions satisfying some boundary condition, one minimizes over convex functions
only.

Some other current problems we discussed in this workshop were Economic geography, Hedonic models in
econometrics, Analysis of demand functions, and Collective behaviour in economics

For details, please refer to the report online:
http://www.pims.math.ca/birs/iworkshops/2004/04w5536/

Participants:

Ahmad, Najma (University of Toronto) Nesheim, Lars (University College London)
Chiappori, Pierre-Andre (University of Chicago) Oberman, Adam (Unviersity of Texas)

Dana, Rose-Anne (University of Paris-Dauphine) Pakzad, Reza (PIMS, University of British Columbia)
Ekeland, Ivar (University of British Columbia) Peters, Mike (University of British Columbia)
Guesnerie, Roger (College de France, Paris) Scott, L. Ridgway (University of Chicago)

Jara, Pedro (PSE-EHESS, Universidad de Chile) Shneyerov, Art (University of British Columbia)
Lazrak, Ali (University of British Columbia) Trokhimtchouk, Maxim (University of Toronto)
Matzkin, Rosa (Northwestern University) Wooders, Myrna (University of Warwick)

McCann, Robert (University of Toronto)
Mossay, Pascal (Universidad de Alicante)
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Singular Cardinal Combinatorics
May 1—-6, 2004

Organizers:

Claude Laflamme (University of Calgary)

Matthew Foreman (University of California-Irvine)

Set Theory is not only one of the areas of
mathematics where the Axiom of Choice is
very widely utilized, but also an area of
mathematics which systematically searches
for structure that is independent of the axiom.
Since the mid 1980’s there has been increased
recognition in Set Theory of the existence of
Natural Structure: structure that may require
the Axiom of Choice to prove its existence, but
is independent of the choices made. This
structure includes natural stationary sets,
natural ideals and the existence of previously
unstudied objects such as scales. Much of this
natural structure is centered around a
connected body of work that can be labeled
“singular cardinal combinatorics”.

Set theorists from around the world met

Stevo Todorcevic (University of Toronto/ CNRS Paris)

at BIRS to discuss Singular Cardinal Combinatorics. The various communities in Europe, Israel, Japan, Canada
and the United States have often worked independently; in some cases with remarkably little communication.
The workshop gave participants the opportunity to share their results and allow cross-fertilization between the

various groups.

During the workshop, several important new results were announced and explained, and there were problem
sessions held (some with significant amounts of prize money attached to particular problems). To summarize
the direction of the conference, an annotated collection of representative problems with some referenceswe

was present at the report.

For details, please refer to the report online:

http://www.pims.math.ca/birs/workshops/2004/04w5523/

Participants:

Abraham , Uri (Ben Gurion University of the Negev)

Asper6 , David (University of Bristol)
Bagaria, Joan (University of Barcelona)

Cummings , James (Carnegie-Mellon University)

Dzamonja, Mirna (University of East Anglia)

Eisworth , Todd (University of Northern lowa/Cedar Falls)

Foreman, Matthew (UC-Irvine)

Gitik , Moti (School of Mathematical Sciences)

Hajnal , Andras (Rutgers)
Ishiu , Tetsuya (University of Kansas)

Kojman , Menachem (Ben Gurion University of the Negev)

Larson, Jean (University of Florida)
Liu, Andreas (UC-Berkeley)

Magidor , Menachem (Einstein Institute of Mathematics)
Martinez , Juan Carlos (University of Barcelona)

Mitchell, William (University of Florida)
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Schimmerling, Ernest (Carnegie Mellon University)
Shioya , Masahiro (University of Tsukuba)

Steel, John (University of California)

Thompson , Katherine (Carnegie Mellon University)
Todorcevic, Stevo (University of Toronto/ CNRS, Paris)
Welch, Philip (University of Bristol)

Woodin, W. Hugh (University of California)



Knots and their Manifold Stories
May 8—13, 2004

Organizers:

Orr Kent (Indiana University)
Tim Cochran (Rice University)

A confluence of several strong currents in
mathematics has invigorated knot theory
and ancillary areas of 3 and 4-dimensional
manifolds.

This workshop brought together a
multidisciplinary community to investigate
the connections between what at one time
seemed disparate areas of mathematical
research. The underlying root and impetus
has been knot theory. Numerous
guestions, both classical and modern
have arisen. Among these are the four-
dimensional topological surgery
conjecture, which has been long
connected to classical knot theory, the
knot concordance problem, the
classification of classical knot groups,
classification of four dimensional
homology cobordism, computation of
localization and completion in homotopy
theory, the L-theory of localized rings, the

Dale Rolfsen (University of British Columbia)

classification of knots and three manifolds via finite type and quantum invariants, classical interpretations of
these modern invariants, and numerous other classical problems in knots and manifold theory, high and low

dimensional.

For details, please refer to the report online:

http://mww.pims.math.ca/birs/workshops/2004/04w5037/

Participants:

Cha, Jae Choon (Information and Communications
University, Korea)

Chang, Stanley (Wellesley College)

Clay, Adam (University of British Columbia)
Cochran, Tim (Rice University)

Crowley, Diarmuid (Penn State University)
Denecke, Klaus (Potsdam University)

Fenn, Roger (University of Sussex)

Friedl, Stefan (University of Munich)

Gee, Carol (Rice University)

Gilmer , Patrick (Louisiana State University)
Gordon, Cameron (University of Texas)

Harvey, Shelly (MIT)

Heap, Aaron (Rice University)

Hempel, John (Rice University)
Kania-Bartoszynska, Joanna (Boise State University
and National Science Foundation)

Kim, Taehee (Rice University)

Klein, John (Wayne State University)

Krushkal, Slava (University of Virginia/ Microsoft
Research)

Leidy, Constance (Rice University)

Levine, Jerome (Brandeis University)

Linnell, Peter (Virginia Tech)

Melvin, Paul (Bryn Mawr College)

Orr, Kent (Indiana University)

Ranicki, Andrew (The University of Edinburgh)
Rhemtulla, Akbar (University of Alberta)

Rolfsen, Dale (University of British Columbia)
Schneiderman, Rob (Courant Institute)

Sheiham, Des (International University Bremen)
Stanford, Ted (New Mexico State University)
Watson, Liam (University of British Columbia)
Yurasovskaya, Ekaterina (University of British Columbia)
Zvengrowski, Peter (University of Calgary)
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New Developments on Variational Methods and
Their Applications
May 15—20, 2004

Organizers:

Kung-Ching Chang (Peking University)
Jingyi Chen (University of British Columbia)

Changfeng Gui (University of Connecticut)
Paul Rabinowitz (University of Wisconsin, Madison)

The subject has come of age in the last forty
years, and a number of surveys and
monographs have described much of the
progress. Afirst objective of the workshop was
obviously to discuss some of the recent
developments while emphasizing new
applications to nonlinear problems.

However, more often than not, progress is
driven by specific applications. Novel variational
techniques developed by groups or individuals
concerned with these applications, do not make
their way to others who may be using similar
variational methods but on different type of
problems. This workshop brought together
experts and young researchers working in
different areas of variational methods. These
areas included abstract variational methods
such as Novikov Morse theory and nonsmooth

critical point theory, geometric PDEs, and nonlinear problems from applied fields such as superconductivity and
phase transitions. So the second objective of the workshop was to provide an opportunity to exchange ideas
from abstract theories and applications so that novel variational methods can find more applications and new
theories can be developed. Below were the main themes of the workshop:

1. General theories: Novikov Morse theory and nonsmooth critical point theory

2. Variational methods in phase transitions, vortex dynamics and superconductivity

3. Variational methods in Geometry

For details, please refer to the report online:

http://www.pims.math.ca/birs/workshops/2004/04w5033/

Participants:

Alama, Stanley (McMasterUniversity)
Bartsch, Thomas (University of Giessen)
Bates, Peter (Michigan State University)

Bisgard, Jim (University of Wisconsin-Madison)

Bolotin, Sergey (University of Wisconsin)

Buffoni, Boris (Federal Swiss Institute of Technology-

Lausanne)
Burchard, Almut (University of Virginia)

Ekeland, Ivar (PIMS, University of British Columbia)

Esteban, Maria (Universite Paris IX-Dauphine)
Farber, Michael (University of Durham)

Ghoussoub, Nassif (University of British Columbia)

Glotov, Dmitry (Purdue University)

Gui, Changfeng (University of Connecticut)
Hajaiej, Hichem (University of Virginia)
Jerrard, Robert (University of Toronto)

Ji, Min (Chinese Academy of Sciences)
Jiang, Meiyue (Peking University)
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Kang, Xiaosong (University of Toronto, Fields)

Li, Congming (University of Colorado)

Li, Yanyan (Rutgers University)

Long, Yiming (Nankai University)

McKenna, Joe (University of Connecticut)

Montero, Alberto (McMaster University)

Nirenberg, Louis (Courant Institute)

Rabinowitz, Paul (University of Wisconsin, Madison)
Ren, Xiaofeng (Utah State University)

Sere, Eric (Universite Paris IX-Dauphine)

Serfaty, Sylvia (Courant Institute)

Speicher, Regina (University of Connecticut)
Sternberg, Peter (Indiana University)

Stredulinsky, Ed (University of Wisconsin-Richland)
Wang, Zhi-Qiang (Utah State University)

Wei, Juncheng (Chinese University of Hong Kong)
Zhang, K. W. (University of Sussex)



Mathematical Foundations of Scientific Visualization,
Computer Graphics and Masssive Data Exploration
May 22—27, 2004

Organizers:

Torsten Moller (Simon Fraser University)
Bernd Hamann (University of California-Davis)

In the last 15 years the profound impact of scientific
computing upon virtually every area of science and
engineering has been well established. The
increasing complexity of the underlying
mathematical models has also highlighted the
critical role to be played by Scientific Visualization.
It therefore comes as no surprise that Scientific |
Visualization is one of the most active and exciting
areas of Mathematics and Computing Science,
and indeed one which is only beginning to mature.

The importance of more rigorous
mathematical approaches is becoming self
apparent. At the last few Siggraph and
Visualization conferences (the main conferences
in the fields of graphics and visualization), an
increasing number of mathematically oriented
tutorials have been offered and received an
enthusiastic reception.

A primarily objective of the workshop was to

Robert Russell (Simon Fraser University)

gather together the main researchers in the mathematical areas relevant to the recent advances in order to
discuss the research challenges facing this field in the next several years.

For details, please refer to the report online:

http://mww.pims.math.ca/birs/workshops/2004/04w5043/

Participants:

Alexa, Marc (Technische Universitat Darmstadt)
Attali, Dominique (Laboratoire LIS, ENSIEG, Domaine
Universitaire)

Banks, David C. (Florida State University)

Bremer, Timo (UC-Davis)