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Uncertainty quantification 
and systemic risk
The quantification of uncertainty in large-scale scientific and engineering computations 
is rapidly emerging as a research area that poses some very challenging fundamental 
problems, which go well beyond sensitivity analysis and associated small fluctuation 
theories. We want to understand complex systems that operate in regimes where small 
changes in parameters can lead to very different solutions. How are these regimes 
characterized? Can the small probabilities of large (possibly catastrophic) changes be 
calculated? These questions lead us into systemic risk analysis, that is, the calculation of 
probabilities that a large number of components in a complex, interconnected system will 
fail simultaneously.

Prof. George Papanicolaou is a highly regarded applied mathematician, a member of the U.S. National Academy of Sciences, 

winner of the SIAM von Neumann Prize (2006) and the William Benter Prize in Applied Mathematics (2010).
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