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library(1lhs)
library(DiceKriging)
library(sensitivity)
n <- 250

d <- 8

set.seed(0)

X <- maximinLHS(n, 2*d)
A <- X[,-(d+1) :-(2xd)]
B <- X[,-1:-4d]

X1 <- data.frame(A)
X2 <- data.frame(B)
p <- ncol(X1)

X <- rbind(X1, X2)

for (i in 1:p) {

£0
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Xb <- X2

Xbl, il <- X1[, i]

X <- rbind(X, Xb)
}

# plot(X)

y <- sobol.fun(X)

m <- km( design = X, response
plot(m)

n.test<-1000

set.seed(0)

X.testl <- randomLHS(n.test, d)
colnames (X.testl) <- names(X)
y.test.1 <- sobol.fun(X.testl)
y.pred.1l <- predict(m, newdata
covtype = "gauss")$mean

X.test2 <- randomLHS(n.test, d)
colnames(X.test2) <- names(X)
y.test.2 <- sobol.fun(X.test2)
y.pred.2 <- predict(m, newdata
covtype = "gauss")$mean

y.test.C <-matrix(0,n.test,8)

y.pred.C <- matrix(0O,n.test,8)

for (i in 1:8){

X.test.C <- X.test2

=y, covtype = "gauss")

= X.testl, type = "UK",

= X.test2, type = "UK",



il

X.test.C[,i] <- X.testll[,i]

colnames(X.test.C) <- names(X)

y.test.C[,i] <- sobol.fun(X.test.C)

y.pred.C[,i] <- predict(m, newdata = X.test.C, type = "UK",

covtype = "gauss")$mean

###To make predicted values
yp <- cbind(y.pred.1,y.pred.2, y.pred.C[,1],y.pred.C[,2],y.pred.C[,3],
y.pred.C[,4],y.pred.C[,5],y.pred.C[,6],y.pred.C[,7],y.pred.C[,81)
yp <- data.frame(yp)
#### to use real values
yt <- cbind(y.test.1l,y.test.2, y.test.C[,1],y.test.C[,2],y.test.C[,3],
y.test.C[,4],y.test.C[,5],y.test.C[,6],y.test.C[,7],y.test.C[,8])
yt <- data.frame(yt)
#### To compute Ujs
u=matrix(0,1,nrow=d)
for (i in 1:d){
sum = 0
for(j in 1:n.test){
sum = sum + ypl[j,1]* ypl[j,i+2]
}
ulil=sum/n.test
}

###To compute mean for predicted values
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sum = O
for(i in 1:n.test){
sum = sum +ypl[i,1]
}
Ey=sum/n.test
####To compute variance for predicted values
sum=0
for(i in 1:n.test){
sum=sum +yp[i,1]72
}
Ey2= sum/n.test
###To compute first order SIs with predicted values
S.test.pred = matrix(0,1,nrow=d)
for (i in 1:d){
S.test.pred[i]l=(uli]l-(Ey~2))/(Ey2-(Ey~2))
}
HESHHAHH A HHAHHY
u=matrix(0,1,nrow=d)
for (i in 1:d){
sum = 0
for(j in 1:n.test){
sum = sum + yt[j,1]* yt[j,i+2]
}

uli]l=sum/n.test
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###To compute mean for predicted values

sum = 0
for(i in 1:n.test){

sum = sum +yt[i,1]

+

Ey=sum/n.test
####To compute variance for predicted values
sum=0
for(i in 1:n.test){

sum=sum +yt[i,1]72

b

Ey2= sum/n.test

###To compute first order SIs with real values
S.test = matrix(0,1,nrow=d)

for (i in 1:d){
S.test[i]l=(ulil-(Ey~2))/(Ey2-(Ey~2))

}

##the real values of sensitivity indices in g.function
d <- 8

a <- ¢(0,1,4.5,9,99,99,99,99)
V<= cO

for (i in 1:d){

V[i] <= 1/(3*((1+al[i])"2))
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}

Var<- (prod(V+1)-1)

realS <- V/Var

Ubj<- cO

for(i in 1:d){

Ubj[i] <= (sum(V)-V[i])+(prod(V)/V[il)}

realSt<- 1-(Ubj/Var)

HEHHHHEHAH RS HAH RS HEHH

firstSI= matrix(0, ncol=3, nrow=8)

firstSI[,1] <- S.test.pred

firstSI[,2] <- S.test

firstSI[,3] <- realS
colnames(firstSI)<- c("S.test.pred","S.test","realS")

HEHHHHAEHAH B HAH B HAHH

y.test.D <- matrix(0,n.test,8)

y.pred.D <- matrix(0,n.test,8)

for (i in 1:8){

X.test.D <- X.test2

X.test.D[,i] <- X.test1l[,i]
colnames(X.test.D) <- names(X)

y.test.D[,i] <- sobol.fun(X.test.D)

y.pred.D[,i] <- predict(m, newdata = X.test.D, type = "UK",

covtype = "gauss")$mean



Y

###To make matrix for all Djs
yp <- cbind(y.pred.1,y.pred.2, y.pred.D[,1],y.pred.D[,2],y.pred.D[,3],
y.pred.D[,4],y.pred.D[,5],y.pred.D[,6],y.pred.D[,7],y.pred.D[,8])
yp <- data.frame(yp)
#### to use real values: note that to should replace yt with yp
yt <= cbind(y.test.1l,y.test.2, y.test.D[,1],y.test.D[,2],y.test.D[,3],
y.test.D[,4],y.test.D[,5],y.test.D[,6],y.test.D[,7],y.test.D[,8])
yt <- data.frame(yt)
#### To compute Ujs
u=matrix(0,1,nrow=d)
for (i in 1:d){
sum = 0
for(j in 1:n.test){
sum = sum + yp[j,1]* ypl[j,i+2]
}
uli]=sum/n.test
}
###To compute mean for predicted values
sum = O
for(i in 1:n.test){
sum = sum +ypl[i,1]
}
Ey=sum/n.test

####To compute variance for predicted values
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sum=0
for(i in 1:n.test){
sum=sum +yp[i,1]~2
}
Ey2= sum/n.test
###To compute first order SIs
ST.test.pred = matrix(0,1,nrow=d)
for (i in 1:d){
ST.test.pred[il=1-((ulil-(Ey~2))/(Ey2-(Ey~2)))
}
HAHBH B HAH B HAHBHHAHAHBRHHE
u=matrix (0, 1,nrow=d)
for (i in 1:d){
sum = 0
for(j in 1:n.test){
sum = sum + yt[j,1]* yt[j,i+2]
}
uli]=sum/n.test
}
###To compute mean for predicted values
sum = O
for(i in 1:n.test){

sum = sum +yt[i,1]
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Ey=sum/n.test

####To compute variance for predicted values

sum=0

for(i in 1:n.test){

sum=sum +yt[i,1]72
}

Ey2= sum/n.test

###To compute first order SIs

ST.test = matrix(0,1,nrow=d)

for (i in 1:d){

ST.test[i]=1-((uli]l-(Ey~2))/(Ey2-(Ey~2)))
}

HEHHHHEHEHS RS R RS

totalSI= matrix(0, ncol=3, nrow=8)

totalSI[,1] <- ST.test.pred

totalSI[,2] <- ST.test

totalSI[,3] <- realSt

colnames(totalSI)<- c("ST.test.pred","ST.test","realSt")

n<- 250

d <=7

T.inca<- maximinLHS(n,d)

write(T.inca, file="G:/resultofinca/T.inca250.txt",

ncolumns=n, sep=" ")
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y.1i <- read.table("G:/resultofinca/Y.T.inca250.csv",

header = FALSE,sep=",")

ytrain <- y.i[,1]

design <- read.table("G:/resultofinca/Design-250-inca.csv",
header = FALSE,sep=",")

design <- data.frame(design)
m <- km( design = design, response = ytrain,covtype = "gauss")

plot(m)

n.test <- 1000

##X .test <- data.frame(matrix(as.character(X.test) ,nrow=n.test,ncol=7))
set.seed(0)

X.test <- maximinLHS(n.test, d)

X.test[,1]<-X.test[,1]*0.01

X.test[,2]<-X.test[,2]*0.01

X.test[,3]<-X.test[,3]*0.05

X.test[,4]1<-60*X.test[,4]+80

X.test[,6]<-X.test[,6]%0.1

X.test[,7]<-X.test[,7]1*0.05

colnames(X.test) <- names(design)

write(X.test, file="G:/resultofinca/X.test20.txt",

ncolumns=n.test, sep=" ")

ytest <- read.table("G:/resultofinca/Y.test20.csv",

header = FALSE,sep=",")

ytest <- ytest[,1]
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par (mfrow=c(1,2))
y.pred.test <- predict(m, newdata = X.test,type = "UK",
covtype = "gauss" )$mean
plot(ytest,y.pred.test)
y.pred.train <- predict(m, newdata = design,type = "UK",
covtype = "gauss" )$mean
plot(ytrain,y.pred.train)
HESHHASH A H RS H B HASH R H R SH R S
n.test <- 1000
set.seed(0)
X <- maximinLHS(n,2x*d)
A <= X[,-(a+1):-(2%d)]
B <- X[,-1:-d]
X1 <- data.frame(A)
X2 <- data.frame(B)
p <- ncol(X1)
X <- rbind(X1, X2)
for (i in 1:p) {
Xb <- X2
Xb[, il <- X1[, i]
X <- rbind(X, Xb)
}
X <- data.frame(X)

write(X, file="G:/resultofinca/XdesignSA.txt",
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ncolumns=n, sep=" ")

y.1i <- read.table("G:/resultofinca/YdesignSA.csv",

header = FALSE,sep=",")

ytrain <- y.i[,1]

design <- read.table("G:/resultofinca/DesignSA.csv",
header = FALSE,sep=",")

###computation Cjs
n.test <- 100000
X.testl <- randomLHS(n.test, d)
colnames(X.testl) <- names(design)
X.testl1[,1]1<-X.test1[,1]1%0.01
X.testl[,2]<-X.test1[,2]*0.01
X.test1[,3]<-X.test1[,3]1*0.05
X.test1[,4]1<-60*X.test1[,4]+80
X.testl1[,6]<-X.test1[,6]%*0.1
X.testl[,7]1<-X.testl1[,7]1%0.05
y.pred.1l <- predict(m, newdata = X.testl, type = "UK",
covtype = "gauss")$mean
X.test2 <- randomLHS(n.test, d)
colnames(X.test2) <- names(design)
X.test2[,1]<-X.test2[,1]*0.01
X.test2[,2]<-X.test2[,2]*0.01
X.test2[,3]<-X.test2[,3]*0.05

X.test2[,4]1<-60*X.test2[,4]+80
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X.test2[,6]<-X.test2[,6]%*0.1
X.test2[,7]<-X.test2[,7]1%0.05
y.pred.2 <- predict(m, newdata = X.test2, type = "UK",
covtype = "gauss")$mean
y.pred.C <- matrix(0O, n.test, 7)
for(i in 1:7){
X.test.C <- X.test2
X.test.C[,i] <- X.test1l[,i]
colnames(X.test.C) <- names(design)
y.pred.C[,i] <- predict(m, newdata = X.test.C, type = "UK",

covtype = "gauss")$mean

###To make matrix for all Cjs
yp <- cbind(y.pred.1l,y.pred.2, y.pred.C[,1],y.pred.C[,2],y.pred.C[,3],
y.pred.C[,4],y.pred.C[,5],y.pred.C[,6],y.pred.C[,7])
yp <- data.frame(yp)
#### To compute Ujs
u=matrix(0,1,nrow=d)
for (i in 1:d){
sum = 0
for(j in 1:n.test){
sum = sum + yp[j,1]* ypl[j,i+2]
}

uli]l=sum/n.test
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b
###To compute mean for predicted values
sum = 0
for(i in 1:n.test){
sum = sum +ypl[i,1]
b
Ey=sum/n.test
####To compute variance for predicted values
sum=0
for(i in 1:n.test){
sum=sum +yp[i,1]72
b
Ey2= sum/n.test
###To compute first order SIs
S = matrix(0,1,nrow=4)
for (i in 1:d){

S[i]=(uli]l-(Ey~2))/(Ey2-(Ey~2))
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Aabstract

Computer models contain many inputs, the real value of their are uncertain.
In current methods of sensitivity analysis for assessing the effects of the input
uncertainties on the output of the computer models are used from Monte Carlo
methods. For computer model with complex and expensive computational, it
is often not possible to get a large enough sample for a meaningful uncertainty
analysis. In this thesis, we are doing sensitivity analysis with presentation kriging
model as a surrogate model, that is estimator of computer model, based on the use
of gaussian stochastic process models, in a Bayesian context. All of the results and
measures provided by the Monte Carlo sensitivity analysis of the computer model
are obtained with surrogate model, but using a far smaller sample. The accuracy
of the kriging model is shown with an analytical function and a case study.

keywords: Computer models, Sensitivity analysis, Surrogate model, Gaussian
stochastic, Kriging, Bayesian approach
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