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OVERVIEW

Variance-based global sensitivity analysis

Quantify variance in model output and attribute it to different uncertainty sources

Stochastic computational models

|dentical inputs produce different results

Variance deconvolution

Separate variance contributions from stochastic solver and uncertainty sources
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BACKGROUND - GLOBAL SENSITIVITY ANALYSIS

Consider Q = Q(&4, &5, &3), function of 3 uncertainty sources

Statistics with respect to ¢
Eg[Q], mean

* Varg[Q], variance
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BACKGROUND - SENSITIVITY INDICES (SI)

General case
Q — Q(€1r€2' '"'é—d)

Consider & and €.; «— not

First-order sensitivity index (Sl) Total sensitivity index (SI)
Fractional contribution of &; Fractional contribution of ¢; and all of its
interactions
. Varg, [E§~i[Qlfi]l v _— Ve . legi[Qlf~i]] - V.
" Varg[Q] V0] ‘ Varg[Q] Ve[Q]
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BACKGROUND - SALTELLI METHQD(Gsa PRIMER, 2008) AN
AN

Sampling-based estimation for S; and T; \

N\

1. Given Q = Q(&4,&5,...,&4), generate a (N;,Zd) matrix of independent input samples and
define matrices A and B, each containing half of the sample

A=
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1

(I.V £)

L>]

gtV
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d
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(1\}5)
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(I.V £)

2d A
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3. Compute model output vector y of dimension (Ng, 1) for 4, B, and all ¢;
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