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About Clemson UQ Group

I Initiated by Dr. Andrew Brown in 2019 Fall.

I Founding group members: Drs. Qiong Zhang, Andrew Brown,
Whitney Huang

I We think it is an interesting and promising research area and
we would like to invite you to join us!



What is Uncertainty Quantification (UQ)?

Input Model Output

x ∈ X f : X 7→ Y

Computer Model

- deterministic
- computationally extensive

y = f(x)

- deterministic
- computationally extensive



Examples of Computer Models



I “Essentially, all models are wrong, but some are
useful”–George E.P. Box

I “Experimental results are believed by everyone, except for the
person who ran the experiment”

I “Computational results are believed by no one, except the
person who wrote the code”
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Computer Model Calibration







What is UQ?

One definition of “Capital UQ”:

“The synergy between Statistics, Applied Mathematics, and
domain sciences required to quantify uncertainties in inputs
and the quantity of interest when models are too compu-
tationally complex to permit sole reliance on sampling-based
methods” – Ralph Smith, Distinguished University Professor,
NCSU Math

I A Combined Physical-Statistical-Computational Approach to
model input/output relationship

I Use statistical emulators to mimic (computationally extensive)
simulators and to quantify its (epistemic) uncertainty



UQ Resources

I Statistical and Applied Mathematical Sciences Institute
(SAMSI)
I UQ Summer School (Link)
I Model Uncertainty: Mathematical and Statistical (Link)

I SIAM UQ Activity Group (Link)

I Institute for Mathematics and its Applications (IMA)’s UQ
workshop (Link)

I Isaac Newton Institute Uncertainty quantification for complex
systems: theory and methodologies (Link)

I Robert Gramacy’s new book Surrogates (Link)

http://people.stat.sfu.ca/~dbingham/summer-school/
https://www.samsi.info/programs-and-activities/year-long-research-programs/model-uncertainty-mathematical-statistical-mums/
https://www.siam.org/membership/activity-groups/detail/uncertainty-quantification
https://www.ima.umn.edu/2014-2015/ND6.15-26.15
https://www.newton.ac.uk/event/unq
https://bookdown.org/rbg/surrogates/
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