
ABSTRACT:  Real-world social habitats are often represented as multiplexed co-evolving networks. Reasoning about 
such networks is complicated and scientifically challenging due to their size, co-evolutionary nature and multiple con-
tagions spreading simultaneously. Examples include: The 2019 COVID-19 pandemic, 2014 Ebola epidemic, 2009 fi-
nancial crisis, global migration,  information propagation over social media,  societal impacts of natural and human ini-
tiated disasters and the effect of climate change. Advances in computing have fundamentally altered how such multi-
plex networks can be synthesized, analyzed and reasoned. The talk will focus on the foundations and advanced compu-
ting technologies needed to study multiplexed co-evolving socio-technical networks with the aim of developing scala-
ble and practical decision support systems.  I will draw on our work in urban transport planning, national security and 
public health epidemiology to guide the discussion.  
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Precision Convergence Webinar Series 

The McGill Centre for the Convergence of Health and Economics (MCCHE) is a virtual world network of scientist, action and policy leaders promoting 
the weaving of digital-powered interdisciplinary science into person-centered  domain-specific solutions at scale to global challenges faced by traditional and 
modern economy and society worldwide. The MCCHE stimulates lasting collaborations that bridge the many divides in the market, economy, and society that 
are at the root of these most pressing modern challenges through collaborative of modular convergence innovation platforms.  
 

The Pittsburgh Supercomputing Center is a joint computational research center between Carnegie Mellon University and the University of Pittsburgh. 

Established in 1986, PSC is supported by several federal agencies, the Commonwealth of Pennsylvania and private industry. PSC provides university, govern-
ment, and industrial researchers with access to several of the most powerful systems for high-performance computing, communications, and data-handling 
available to scientists and engineers nationwide for unclassified research. PSC advances the state-of-the-art in high-performance computing, communications 
and informatics and offers a flexible environment for solving the largest and most challenging problems in computational science.  

About the series: The precision convergence series is launched to catalyze unique synergy between, on the one hand, novel partnerships across sciences, sec-
tors and jurisdictions around targeted domains of real-world solutions,  and on the other hand, a next generation convergence of AI with advanced research 
computing and other data and digital architectures such as PSC’s Bridges-2, and supporting data sharing frameworks such as HuBMAP, informing in a real 
time as possible the design, deployment and monitoring of solutions for adaptive real-world behavior and context.   

PRESENTER: Madhav Marathe is a Distinguished Professor in Biocomplexity, the divi-
sion director of the Network Systems Science and Advanced Computing Division at the 
Biocomplexity Institute and Initiative, and a Professor in the Department of Computer Sci-
ence at the University of Virginia. His research interests are in network science, computa-
tional epidemiology, AI, foundations of computing and high performance compu-
ting.  Over the last 20 years, his division has supported federal and state authorities in their 
effort to combat epidemics in real-time, including the H1N1 pandemic in 2009, the Ebola 
outbreak in 2014 and most recently the COVID-19 pandemic. Before joining UVA, he held 
positions at Virginia Tech and  the Los Alamos National Laboratory. He is a Fellow of the 
IEEE, ACM, SIAM and AAAS.  

https://mcgill.zoom.us/meeting/register/tZcrc-yhqDwiH9TabJ5-bJmkuJ6PiExOXK0E
https://www.dropbox.com/s/n769fop1hpdcn26/210510_MCGILL-PSC-CM_PRECISION%20CONVERGENCE_WEBINAR%20SERIES_INV.pdf?dl=0
https://www.psc.edu/resources/bridges-2/
https://hubmapconsortium.org/


Laurette Dubé, PhD is the founding Chair and Scientific Director of the McGill Centre for the 

Convergence of Health Economics. She holds the James McGill Chair of Consumer and Life-

style Psychology and Marketing. Her work has been published in top disciplinary journals in 

Psychology, Management and Medicine as well as in multidisciplinary journals. She holds an 

MBA in finance, and a PhD in behavioural decision making and consumer psychology. During 

her 2020-2021 sabbatical, she is a visiting scholar at the National Research Council of Canada 

and at the Pittsburgh Supercomputing Center, Carnegie Mellon, USA. https://

thefutureeconomy.ca/interviews/ laurette-dube 

Shawn Brown, PhD is Vice Chancellor for Research Computing at the University of Pittsburgh 

and the Director of Pittsburgh Supercomputing Center at the Carnegie Mellon University/

University of Pittsburgh and. Prior to his appointment, Dr. Brown served as the Associate Direc-

tor of Research Software Development at the McGill Centre of Integrative Neuroscience at the 

McGill Neurological Institute. Dr. Brown is an expert on high - performance computing and 

computational simulation. He has over 25 years of experience in developing software to support 

the use of high-performance computing for research in areas such as chemistry, bioinformatics, 

and public health. his research interests are ALSO in how agent-based modeling and other com-

putational techniques can be used to provide decision support in public health and chronic dis-

ease. 

Co-Chairs: 

Panellists: 

John Towns holds two appointments at the University of Illinois at Urbana-Champaign. He is 

the Executive Associate Director for Engagement at NCSA (the National Center for Supercom-

puting Applications, http:// www.ncsa.illinois.edu), and Deputy CIO for Research IT (http://

researchit.illinois.edu) in the Office of the CIO at Illinois. He is also PI and Project Director for 

the NSF-funded XSEDE project (the Extreme Science and Engineering Discovery Environment, 

http://XSEDE.org). Towns provides leadership and direction in the development, deployment 

and operation of advanced computing resources and services in support of a broad range of re-

search activities. In addition, he is the founding Chair of the Steering Committee of PEARC 

(Practice and Experience in Advanced Research Computing, http://www.pearc.org). He earned 

M.S. degrees in Physics and Astronomy from the University of Illinois and a B.S. in Physics 

from the University of Missouri-Rolla.  

Dr. Rachel Slayton is a PhD trained epidemiologist and infectious disease modeler. She leads a 

mathematical modeling unit focused on healthcare-associated infections and multi-drug resistant 

organisms at the U.S. Centers for Disease Control and Prevention and has co-led CDC’s COVID

-19 mathematical modeling unit.  

https://thefutureeconomy.ca/interviews/%20laurette-dube
https://thefutureeconomy.ca/interviews/%20laurette-dube


André Loranger is currently the Assistant Chief Statistician for Strategic Data Management, 

Methods and Analysis.  He is also Statistics Canada’s Chief Data Officer responsible for the 

overall stewardship of the organization’s information data holdings. André, an economist with 

an M.A. (Economics) degree from the University of Ottawa, began his career in the public ser-

vice at Statistics Canada in 1997 where he spent most of his career compiling estimates of GDP.  

Prior to his current position, André was the Director of Producer Prices Division from 2008 to 

2012 and the Director General of the Macroeconomic Statistics Branch from 2012 to June 2013.  

More recently, he was the Assistant Chief Statistician for Economic Statistics responsible for the 

key economic indicators (CPI, GDP, etc.) produced by Statistics Canada. In recent years, André 

has been involved in international projects related to economic statistics.  He was a member of 

the United Nations Committee of Experts on Environmental-Economic Accounting, the United 

Nations Expert Group on International Trade and Economic Globalization Statistics, the United 

Nations Expert Group on the Future of Economic Statistics and a number of international statis-

tical working groups.  André is currently a member of the United Nations Global Working 

Group on Big Data. 

Gustavo Schwenkler is an associate professor of finance at the Santa Clara University Leavey 

School of Business. His research interests include asset pricing, econometrics, risk management, 

and derivatives. Gustavo's work has been published in leading peer-reviewed journals, such as 

the Journal of Financial Economics and the Journal of Econometrics. He is an associate editor at 

Management Science, the Journal of Business & Economic Statistics, and Digital Finance, and 

serves in the boards of directors of Cointree and Indicia Labs. Gustavo received his PhD in man-

agement science and engineering in 2013 from Stanford University and his diploma in applied 

mathematics and economics from the University of Cologne. Previously, Gustavo worked at 

Boston University, Goldman Sachs, and Deutsche Bank. His Research Interests include Asset 

pricing, financial econometrics, credit risk, systemic risk, derivatives. 

Dr. Roman Szumski is currently on assignment with McGill University as Special Advisor to 

the VP Research and Innovation in the areas of Life Sciences and Public Policy.  Dr. Szumski 

joined McGill from the National Research Council of Canada where he served as VP for Life 

Sciences for 16 years up to January 2022.  During 2020-2021, Dr. Szumski was deployed to the 

Public Health Agency of Canada as Senior VP for Covid-19 Vaccine Acquisition.  In this ca-

pacity, and working very closely with a co-lead from Public Services and Procurement Canada, 

he oversaw Canada’s efforts to select and secure Covid vaccines for the Canadian population. 

Prior to the NRC, Dr. Szumski was VP Science & Technology for Canadian life sciences com-

pany MDS Inc. and he was the founding CEO of the public private partnership Calgary Labora-

tory Services.  Dr. Szumski trained as a pathologist and holds a Bachelor of Science degree 

from McGill University and an MD-FRCPC from Queens University. 

Professor Jason Crain received his undergraduate degree in Physics from the Massachu-

setts  Institute of Technology and PhD from the University of Edinburgh. He was on the faculty 

of the University of Edinburgh for 25 years where he held the Chair of Applied Physics. He held 

senior management and executive positions (Head of Physical Sciences and Executive Director 

of Research) at the UK's National Physical Laboratory since 2007. In these roles he was respon-

sible for the National Laboratory's research strategy, science quality and pipeline from research 

to commercial services and standards. He has collaborated with IBM Research since 2003 and 

was appointed Visiting Professor at the University of Oxford in 2018. His technical background 

is in the physics and properties of matter at the molecular scale with a view to applications and 

has made major contributions to understanding the structure of liquids using combinations of 

powerful experimental and computational methods. 


