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Abstract 
 

                Many problems that arise in uncertainty quantification, e.g., integrating or 
approximating multivariate functions, suffer from the curse of dimensionality. The 
cost of computing a sufficiently accurate approximation grows indeed dramatically 
with the dimension of the input parameter space. It thus seems important to identify 
and exploit some notion of low-dimensional structure as, e.g., the intrinsic dimension 
of the model. A function varying primarily along a few directions of the input 
parameter space is said of low intrinsic dimension. In that setting, algorithms for 
quantifying uncertainty focusing on these important directions are expected to 
reduce the overall cost. 

                 A common approach to reducing a function’s input dimension is the truncated 
Karhunen-Loève decomposition [1], which exploits the correlation structure of the 
function’s input space. In the present talk, we propose to exploit not only input 
correlations but also the structure of the input-output map itself. 

                We will first focus the presentation on approaches based on global sensitivity 
analysis. The main drawback of global sensitivity analysis is the cost required to 
estimate sensitivity indices such as Sobol’ indices [2]. It is the main reason why we 
turn to the notion of active subspaces [3, 4] defined as eigenspaces of the average 
outer product of the function’s gradient with itself. They capture the directions along 
which the function varies the most, in the sense of its output responding most 
strongly to input perturbations, in expectation over the input measure. In particular, 
we will present recent results stated in [5] dealing with the framework of multivariate 
vector-valued functions. 
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