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3 main approaches to uncertainty quantification

• Worst case: min and max (conservative)
Not good at assimilating data.

• Bayesian: Brittle with respect to the choice of 
prior. MCMC to compute posteriors (slow)

• Decision/Game Theory (Minimax, identifies a 
prior). Suffers from the curse of dimensionality in 
approximating an optimal prior. The notion of risk  
is an averaged one (average with respect to 
data)

We have discovered a 4th one

• Hybrid between all 3 above and hypothesis testing
• Does not suffer from the curse of dimensionality
• Fast
• Notion of risk posterior to measurements
• Contains a Bayesian interpretation (direct computation of an optimal posterior)
• Optimal in the robustness vs accuracy tradeoff
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Min enclosing ball and optimal decision



Solution map and support points of optimal posterior
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