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Abstract:

Variance-based methods to conduct global sensitivity analysis based on sampling design are very popular techniques with a widely consolidated tradition, in particular for their versatility, straightforward interpretation, and easiness of coding.
However, major challenges of these techniques are the number of runs required to achieve an appropriate convergence, which strictly depends on the number of investigated inputs, and the needed independence of the input sample.
In literature, the issue of computing sensitivity indices for models with dependent variables still is not broadly examined. A valid proposal to estimate sensitivity indices for models with dependent variables is introduced in [3] for both first-order and total order indices as a generalization of the Sobol’ measures without correlations. Moreover, in [4,5] a set of variance-based sensitivity indices for carrying out a comprehensive study of models with dependent inputs is defined which distinguishes between the mutual dependent contribution and the independent contribution of a variable to the output uncertainty.
A recent comparison among Monte Carlo estimators based on a radial design [1,2], proved some outstanding properties of a new formula where indices are computed over a dynamic adaptive variance specifically estimated for each factor index. Therefore, the estimation involves two independent matrices A and B, and two derived matrices that is the matrix Abi, that is equal to A but i-th column which is taken from the i-th column of B, and the matrix Bai, which is equal to B but the i-th column from A. In particular, due to its peculiar structure the same formula can be applied for both first-order and total order indices with very similar ranges of convergence. Tested on a broad set of test functions, in most cases, the new algorithm outperforms standard benchmark with a significant reduction of the model evaluation cost.
In this work, following [5], the Authors perform an estimation of the sensitivity indices of correlated input without requiring the knowledge of their conditional probability densities and referring to different sampling-based strategies. The applied method allows an easy non-parametric computation of the sensitivity measures compared to [3] however its computational cost is quite expensive.
Therefore, in order to increase the rate of convergence of the method, a comparative study has been undertaken using different design-based formulas, and in particular the algorithm with dynamic adaptive variance for both first-order and total order indices. The advantages identified/verified and the results referring to a broad set of test functions are reported.
Finally, the approach (method/best formula) has been extended to the computation of the sensitivity indices of groups of inputs. An example is given.
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