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Combination of the 2 steps
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Dimension Reduction

Usual methods :
- Factorial design + F-test : 

Gaussian assumption

The IRS is not Gaussian

- Functional ANOVA : 

Independence assumption and 

requires a lot of function evaluation

The input variables are not independent

Too time consuming

Sobol indices estimation with a 2 levels 

fractional factorial design

Definition of the effective discrepancy:

Weighted sum of the projections discrepancies 
with the Sobol indices as weights

Gives more importance to important projections

Construction algorithm
While i <N:

Propose a point                      

Compute the effective discrepancy Di of         

If Di-1 > kiDi then accept the point 

Else accept the point with probability pi

i = i + 1
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Quasi-Monte Carlo method

Better rate of convergence

(x(i))i=1,..., N Low discrepancy sequence

Convergence speed in O(            )
N
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Monte Carlo method

Uniform distribution(x(i))i=1,..., N

Convergence speed in O(     )
N
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Too time consuming

Integral estimation
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Algorithm: Test 1 Algorithm: Test 2
f(x) : [-1; 1]30 → Estimation of E(f(X)) = 1,3

3,1135134133132129),...,( 27262625262928273029

30

1
301 ++−+−+=∑

=

xxxxxxxxxxxxxf i
i

iλ

Algorithm parameters : ki = 1+1/(2i) and pi = 50/i
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Points 
dependent

Function 
dependent

The effective discrepancy of several sequences for f(x):

f(x) : [-1; 1]20 → 
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The effective discrepancy is correlated to the integration error

The effective discrepancy

Important factors: x1, x3, x2, x4

Moderately important factors: x6, x7, x8

Important interactions: x1x3, x2x4

g(x) : [0; 1]6 → Estimation of E(g(X)) = 0,259699
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Algorithm 
parameters :

ki = 1+1/(2i)

pi = 50/i

of ffracIS


