
EQUINOX: A Multilevel stochastic collocation (MLSC) method

Achievement: 
· Provided a framework for the analysis of a multilevel version of any method for high-dimensional SPDEs, in which the spatial and stochastic degrees of freedom are decoupled. 
· A detailed computational cost analysis showed, in all cases, a significant decrease in complexity compared to all single-level methods as well as MLMC.
[image: costvseps20-eps-converted-to.pdf][image: numsam20-eps-converted-to.pdf]For N=20 dimensions we compare Monte Carlo (MC), MLMC, SC and MLSC: (Left) Total Cost versus error of Monte Carlo (MC); (Right) Number of MLSC samples per level (predicted by the theory vs. actual computations)


Significance and Impact: 
· Our innovative multilevel approaches enable one to further delay the curse of dimensionality, tempering the explosion of computational effort that results when the stochastic dimension increases. 
· Generalized non-intrusive approach enables application of our MLSC on a large class of complex stochastic systems.

[bookmark: _GoBack]Research Details:
· To develop and rigorously analyze a multilevel version of the stochastic collocation method that uses hierarchies of spatial approximations to reduce the overall computational complexity. 
· Exploit a sequence of multi-dimensional interpolants of increasing fidelity which can then be used for approximating statistics of the solution as well as building high-order surrogates 
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M. Gunzburger, P. Jantsch, A. Teckentrup and C. Webster, A multilevel stochastic collocation method for PDEs with random input data. To appear: SIAM J. on Uncertainty Quantification, 2015.

Overview:
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