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Mutual Information (cont.)
Utility Function:

e Use validated high-fidelity codes to calibrate low-fidelity codes
e CASL Example:
* High-Fidelity: HYDRA
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Neutron Diffusion (cont.)

Mutual Information: Point selection at each step
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+ Low-Fidelity: COBRA-TF 0.971 0.053 0.021 0.013 O0.001 0.001 0.005
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fidelity code using minimal number of high-fidelity evaluations. Mutual Information: 3'0 1'555 0.289 0.080 0'019 0'022 '
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Notation: En € 5.0 1.949

dy : low-fidelity model 0 : low-fidelity model parameters kth_Nearest Neighbor MethOd 1.8 Evolution of Parameter Distributions:

En : design conditions 0(&y): model discrepancy term 1.6/ o 1 | O S e

e Estimate of mutual information proposed by Kraskov et.al (2004)
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En (fn) : measurement or discretization errors
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Low-Fidelity: | = aRe? for parameter set 6 = |a, b
Design conditions: Re € [100, 200, ..., 2000]

Bash Scripts (Glue Components)

e Delayed Rejection: If a candidate is rejected, an alternate
candidate is constructed to induce greater mixing

e Adaptation: The covariance matrix for the parameters is
continuously updated using accepted candidates

Mutual Information

e Measure of variable’s mutual dependence
 1(X;Y) quantifies reduction in uncertainty in X that knowing Y provides

Shannon Entropy: H (X)) = _/
X

I(X;Y)=H(X)+H(Y)—-H(X,Y)

Neutron Diffusion Model
High Fidelity Model: 1-D kinetic neutron diffusion

p(x) log p(x)dx
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