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Preliminaries :

library (sensitivity)
source ('' /lJfIL/ ')
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Sobol' approach requires
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r the number of

o the way the points

Ne <- 10
# Constrtcti,on of the
* <- data.frane(na
-B <- data.frane(natr

{r ,r*/ro / (lr^r"lad¿ .?ric'r

Variance Global Sensitivity Analysis

of experiments for

designs 4 ¿nd B

s ensitittity) we observe:

evaluations,
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thod,e sobolïff

IEff <-sobolEff (nodel=fUl,t ,4¿, 6 )

onents of tbe objeet
(res-SobolEff)

(res-SobolEff)

(B.es-SoboLEff$X)
e of the il,esö,gn of'eaperi,nents

Ø

2Ð represent.øti,ons of the poi,nts i,n

freeøe the fi,rst directi,on.
(res-SobolEff$T [1 : Ns, 1 : 2] , xlin=c (0 , 1)

s (res.Sobo]Eif$X [(Ns+1) : (2îNs)', 1 : 2],
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# -------
# Methode
# *-*^---

res-Sobolroa1hs (-

plot (res-Sobolroal
points (res-Sobolro

2.L Additive

z.L.L Case 1

soboLroaLhs

lroalhs(nodel=NULL, factors=4, 1evel

# Size of the d,esign
dín(res-Sobol.Ef f $X)

f eaperinents

## 2D representations of the poi,nts i,n the sampl,ì,ngs

sobolEff requires (d+1)/f"
sobolroalhs requires only

2 Sensitivity
tiplicative

[1 : Ns , 1 : 2] , xlin=c (0, 1) , ylin=c (0 ,

for all first-order Sobol' indices w

is for additive.and/or m
dels

X [(Ns+1) : (2*l'ts),! ;2f ,col='b].ue,

Perform the sensitivity of the following model:

Y:Xl+X2

Xr - [/(-1,1)
Xz * U(-L,r)

What are the theoretical of Sobof indices?

# Size of botlt d,esig
n<-1000

of eæperi,nents (DoE)
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onstrrtction of botlr, ÐaE
(- data. frane (natrix(runif (2*n, -1, 1),
(- data, frane (natrix(runif (2xn, -1, 1),

rst-ord,er s ens i,tiui ty i,nd,i ces
obolEff <- sobolEff(msdel=sonne2,"$'

t (res-sobolEff)
(res-sobolEff)

t"l)
hr)

soto

Case 2

Xt - [/(0,2)
X2 - t/(-1,1)

t are the theoretical values of Sobol' indices?

3 Case 3

Xr - U(*1,1)
Xz * U(-2,2)

are the theoretical values of Sobol' indices?

Case 4

iadlr¡¡.s
l'çl{ ( *oilul - sd"rtr z ,' û

xr - u(-1,1)
x, -,,rf (0, ¿)

are the theoretical values of Sobol' indices?
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2.2 Multiplicative

2,2.L Case 1

What are the theoretical v

# Size of both ÐoE
n<-1000

# Construction of thet
# <- data.fra¡ne(natr
& (- data.frame(natr

# fi,rst-oriler sensi.tót
res-soboLEff <- sobolE
print (res-sobolÊff)
plot (res-eobolEff$X)
plot (res-sobolEff)

model
Y:XI*X2

Xr - U(-1, 1)

Xz - I/(-1, i)

alues of first-order Sobol' indices?

¡e DoE
ix(runif (2*n,-I, 1), nrow=n) )
ix(runif (2*n, -1, 1),nrow=n) )

rity i,ndi,ces
ff (model=produit2, " ft, .B,nboot=100)
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2 Case 2

Xt - U{0,2)
'Xz * U(-l,I)

are the theoretical values of Sobol' indices?

Case 3

X¡ - t/(-1,1)
æ -,,rf (0, ¿)

are the theoretical vqlues of Sobol' indices?

Study for the g-Sobol fun
consider lhe g-functi,or¿ introduced by Sobol'

(Xr) ,i = 1,,..,pi p independent variables,
The g-funeti,or¡ is defined as

Í(Xt,..-,Xo):
p

f{o'(
{=l

g¿(x¿): laJri-l| t ø
l+ø,t
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We consider thc frrllowinpç ca"ses:

Case 1 : g-function, dimension 2 wittr (at,az): (99,1)

Case 2 : g-function, dimension 10 witir (or,ar,..,ør0): (1,2,..,10)

Case 3 : g-function, dirnension 10 with (r,r,ur,..,ar0) : (L,22,..,102)
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