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A, w0, 0, IRA[0,1] EAA2) 5340, HAH B M S RS RWER 1 PR,
*1 HESHUHEGNFEIRRBER

Inputs Means S:(y,) S(y,) Si(y3) S7(Y) S(Y)’ S.(Y)

M-MDR 0. 669 0. 696 0. 565 0. 643 0. 667 0.331

o MCS 0. 662 0. 696 0. 563 0. 640 0. 661 0.327

M-MDR 0. 058 0. 589 0. 706 0. 426 0. 120 0. 043

. MCS 0. 058 0. 586 0.701 0. 424 0.119 0. 043

M-MDR 0.733 0. 424 0.152 0. 452 0. 688 0.512

. MCS 0.721 0.419 0. 151 0. 446 0. 678 0. 506
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New Global Sensitivity Indices for Structure System with
Multivariate Outputs and Their Effective Solution

Wang Fei, Lu Zhenzhou, Xiao Sinan

(College of Aeronautics, Northwestern Polytechnical University, Xi’an710072, China)

Abstract; Global sensitivity analysis for input random variables is an important component of safety evaluation and
optimal design in engineering structure. For many mathematical models encountered in engineering structure system
involving multivariate outputs, this paper defines a set of new variance-based global sensitivity indices based on di-
mensionless model. These indices can synthetically measure the uncertainty effect on the multivariate outputs in-
duced by the corresponding input random variable expediently and can effectively keep global sensitivity analysis in-
formation of each output. Simultaneously, to solve the costly computation problem in the Monte Carlo simulation,
we calculate the new index by using a surrogate model which is based on a multiplicative version of the dimensional
reduction method. The algorithm can greatly reduce model calls and save the calculation cost without decreasing its
accuracy. Lastly, a numerical example and an engineering example are presented to show the reasonableness of the

proposed index and the efficiency of the algorithm.

Key words: multivariate outputs, global sensitivity analysis, uncertainty of system, analysis of variance ( ANO-

VA), dimensional reduction model (DRM) , cost reduction





