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An efficient method for variance-based global sensitivity analysis by
combination of space-partition and unscented transformation

YUN Wanying, LYU Zhenzhou, ZHAO Lufeng
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to efficiently and accurately estimate the variance-based global sensitivity indices, especially for highly nonlinear response
functions, a new method was proposed by combining the additive property of integration region and the UT (unscented transformation). Because the
nonlinearity of response function is reduced in the local sub-space, in which the UT can explore the probability space very efficiently, the proposed
method can estimate the variance-based sensitivity indices effectively. Moreover, the proposed method can estimate all the indices by using the same

set of UT samples, and the approximate solution converges to the actual value with the increased number of divided sub-space. The results of the

nonlinear test example and the engineering example illustrate the efficiency and accuracy of the proposed method.
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Tab.3  Distribution parameters of inputs for the
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Tab.4 Results of variance-based global sensitivity

indices for the reinforced concrete beam
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Fig. 6 Changed results with the increased number of
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Fig.7 Changed results of the first order indices with the
increased number of subspace for the reinforced concrete

beam calculated by the method proposed in Ref. [16]
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