




















































Appendix A: Derivation of Independent Mean and Covariance

Given a set of independent sensitivities
{

xs
i (ri)

}

ri∈[1,Ri]
i∈[1,I]

with implementation ri ∈ [1,RI ] of each model argument i ∈ [1, I]

at position s ∈ S. Assuming independence of sensitivities, each combined sensitivity Xs
j is given by

Xs
j :=Xs

{r1,r2,··· ,rI}
=

I∑

i=1

xs
i (ri) ∀ j ∈ [1,J ] , s ∈ S , (A1)575

where the total number of combined sensitivities is

J :=

I∏

i=1

Ri . (A2)

The mean value µ(s) of all combined sensitivities
{

Xs
j

}

j∈[1,J]
at position s ∈ S can be calculated from the set of indepen-

dent sensitivities
{

xs
i (ri)

}

ri∈[1,Ri]
i∈[1,I]

as follows:
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C(s,s′) :=
1

J − 1

J∑

j=1

(

Xs
j −µs

)(

Xs′

j −µs′
)

=
1

J − 1

[
J∑

j=1

(

Xs
j ·X

s′

j

)

−µs





J∑

j=1

Xs′

j



−µs′





J∑

j=1

Xs
j



+ J ·µs
·µs′

]

=
1

J − 1

[
J∑

j=1

(

Xs
j ·X

s′

j

)

−µs
(

J ·µs′
)

−
✘

✘
✘
✘
✘

µs′
(

J ·µs
)

+
✘

✘
✘

✘✘

J ·µs
·µs′

]

=
1

J − 1

[
J∑

j=1

(

Xs
j ·X

s′

j

)

− J ·µs
·µs′

]

(A2)
=

1

J − 1

R1∑

r1=1

R2∑

r2=1

· · ·

RI∑

rI=1

(

Xs
{r1,r2,...,rI}

·Xs′

{r1,r2,...,rI}

)

−
J

J − 1
·µs

·µs′

(A1)
=

1

J − 1

R1∑

r1=1

R2∑

r2=1

· · ·

RI∑

rI=1

[(
I∑

i=1

xs
i (ri)

)

·

(
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i=1

xs′

i (ri)

)]

−
J

J − 1
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·µs′

(A3)
=

1

J − 1
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i=1
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l=1|l 6=i

Rl



 ·
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ri=1

(

xs
i (ri) ·x

s′

i (ri)
)

︸ ︷︷ ︸

quadratic terms

+
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k=1|k 6=i
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Rl



 ·

Ri∑
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k (rk)
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︸ ︷︷ ︸

non-quadratic terms
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−
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J − 1
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1
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xs
i (ri)
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1
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