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A MIXTURE OF LOCAL AND GLOBAL SENSITIVITY ANALYSIS BASED
ON THE DERIVATIVE OF FAILURE PROBABILITY

CHENG Lei, LU Zhen-zhou , LI Lu-yi
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Abstract: A new mixed-sensitivity index is proposed by combining the derivative based the local sensitivity of
failure probability with the moment independent global sensitivity. The mixed-sensitivity index inherits the
advantages of the traditional moment independent sensitivity, and it reflects the intrinsic relationship between the
moment independent sensitivity and the variance based one. For solving the large computational cost, the
proposed index is first transformed into the variance based mixed-sensitivity, then the high efficient state
dependent parameter (SDP) method for the calculation of the conditional moments can be employed to calculate it
efficiently. To further improve the computational efficiency, the importance sampling based SDP method and the
truncated importance sampling based SDP method are proposed respectively. Several examples are employed to
illustrate the reasonability of the proposed index and the accuracy of the proposed method.
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Table 1 A contrast of the characteristics of various methods
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Fig.1 Mixed sensitivity results for Example 1
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Table 3 Distribution parameters of basic variables
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