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###loadin package##it#
library(splines)

library(£fds)

library(mixOmics)

### preparing data ###
data(liver.toxicity)

X =as.matrix(liver.toxicity$gene)

Y =liver.toxicity$clinic

Leave-one-out u»L.u‘); LS”"UM )low 9 W)La.d ngl?ba 4 Josafo u‘)s.a..wd

novas(Y[,1], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),
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maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)
#

yhatBUN=novas(Y[,1], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values

yBUN=Y[, 1]

plot (yBUN,yhatBUN,main = "BUN/NOVAS",type = "p")

title(main = "BUN/NOVAS")

abline(1m( yBUN~ yhatBUN), col = 'red')

yBUN=Y[,1]

cor.test (yhatBUN, yBUN)

HHHH R R HHBHBHBHBHBHBHBHBHBHBHBH AR AR A B HAHRH AR HEHEHS
novas(Y[,3], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)

#

yhatTP=novas(Y[,3], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values
yTP=Y[,3]

plot (yTP,yhatTP,type = "p")

title(main = "TP/NOVAS")

abline(1m( y3~ yhad3), col = 'red')

cor.test(yhatTP,yTP)

HEHHHHRAHHAHR

novas(Y[,4], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)

#

yhatALB=novas(Y[,4], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values

yALB=Y[,4]
plot (yALB,yhatALB,type = "p")



#4

title(main = "ALB/NOVAS")
abline(1m( yALB~ yhatALB), col = 'red')

cor.test(yhatALB,yALB)

HEHHHHAFH R B HHR SRR H R R AR

resultsALT=novas(Y[,5], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

0.5, threshold

maxsteps = 6, exponent 0.05, screening = F)
#
yhatALT=novas(Y[,5], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values

yALT=Y[,5]

plot (yALT,yhadALT,type = "p")
title(main = "ALT/NOVAS")

abline(1m( yALT~ yhatALT), col = 'red')

cor.test(yhatALT,yALT)

HEHHAH B H A H AR R R R

novas(Y[,6], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent 0.5, threshold = 0.05, screening = F)
#
yhatSDH=novas(Y[,6], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values

ySDH=Y [, 6]

plot (ySDH,yhatSDH, type = "p")

title(main = "SDH/NOVAS")

abline(1lm( ySDH~ yhatSDH), col = 'red')
cor.test (yhatSDH,ySDH)
HAHHRHBHHAHHAH B H R HBHHAH R H B H R H RS

novas(Y[,7], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)



#
yhatAST=novas(Y[,7], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values

yAST=Y[,7]

plot (yAST,yhatAST,type = "p")
title(main = "AST/NOVAS")

abline(1lm( yAST~ yhatAST), col = 'red')

cor.test (yhatAST,yAST)

HERHHHAFHH B HRAFH R R HRRS

yhatCHOL=novas(Y[,10], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values
yCHOL=Y[,10]

plot (yCHOL,yhatCHOL,type = "p")

title(main ="CHOL")

abline(1m( yCHOL~ yhatCHOL), col = 'red')

cor.test (yhatCHOL,yCHOL)

I

yhatALP=novas(Y[,8], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values
yALP=Y[,8]

plot (yALP,yhatALP,type = "p")

title(main ="ALP")

title(main ="ALP/NOVAS")

abline(1m( yALP~ yhatALP),col = 'red')
e

yhatTBA=novas(Y[,9], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values
yTBA=Y[,9]

plot (yTBA,yhatTBA,type = "p")

title(main ="CHOL")
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title(main ="CHOL/NOVAS")

abline (Im(YTBA~ yhadTBA), col = 'red')

cor.test (yhatCHOL,yCHOL)

HEFHEH BRI R R

yhadTBA=novas(Y[,9], X, Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$Estimated.values
YTBA=Y[,9]

plot (YTBA,yhadTBA,type = "p")

abline (Im(YTBA~ yhadTBA), col = 'red')

PLS & by ye Ofjginws

ALBfit=plsr(ALB ~ X, ncomp = 30, validation = "L0O")

plot (RMSEP(ALBfit), legendpos = "topright")

#ooo.o.o... number of component

ALBcv=mean( (ALB-ALBfit$validation$predl[,,13])"2)
ALBcv
AlBcvli=mean((ALB-ALBfit$validation$pred[,,12])"2)
ALBcv1l

ALBcv2=mean ((ALB-ALBfit$validation$predl[,,14])"2)
ALBcv2

ALBcv3=mean ( (ALB-ALBfit$validation$pred[,,10])"2)
ALBcv3

ALBcv4=mean ((ALB-ALBfit$validation$pred[,,15])"2)
ALBcv4

ALBcvb=mean ((ALB-ALBfit$validation$predl[,,9]) "2)
ALBcvb

ALBcv6=mean ( (ALB-ALBfit$validation$pred[,,16]1)"2)

ALBcv6
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ALBcv7=mean ((ALB-ALBfit$validation$pred[,,18])"2)
ALBcv7
ALBcv8=mean ((ALB-ALBfit$validation$predl[,,20])"2)
ALBcvS8
ALBcv9=mean ((ALB-ALBfit$validation$predl[,,22])"2)
ALBcv9
ALBcv10=mean((ALB-ALBfit$validation$predl[, ,24])"2)
ALBcv10

ALBm=summary (ALBfit)

plot (ALBfit, ncomp = 18, asp = 1, line = TRUE)

Rsquare=(cor (ALB,ALBfit$fitted.values[,,18])) "2
Rsquare

HESH R

ASTfit=plsr(AST ~ X, ncomp = 30, validation = "LOO")

plot (RMSEP(ASTfit), legendpos = "topright")

oo number of component

ASTcv=mean ((AST-ASTfit$validation$predl[,,10])"2)
ASTcv
ASTcvi=mean ((AST-ASTfit$validation$pred[,,11])"2)
ASTcv1
ASTcv2=mean ((AST-ASTfit$validation$predl[,,14])"2)
ASTcv2
ASTcv3=mean ((AST-ASTfit$validation$predl[,,6]) 2)
ASTcv3
ASTcv4=mean ((AST-ASTfit$validation$predl[,,5])"2)

ASTcv4
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ASTm=summary (ASTfit)

plot (ASTfit, ncomp = 5, asp = 1, line = TRUE)

Rsquare=(cor (AST,ASTfit$fitted.values[,,5])) 2
Rsquare

HIHHHHHEE R R R R

ALTfit=plsr(ALT ~ X, ncomp = 30, validation = "L0OO")

plot (RMSEP(ALTfit), legendpos = "topright")

ALTcv=mean ((ALT-ALTfit$validation$pred[,,10])"2)
ALTcv
ALTcvl=mean((ALT-ALTfit$validation$predl[,,5])"2)
ALTcv1

ALTcv2=mean ((ALT-ALTfit$validation$predl[, ,6])"2)
ALTcv2

ALTcv3=mean ((ALT-ALTfit$validation$predl[, ,4]1)"2)
ALTcv3

ALTm=summary (ALTfit)

plot (ALTfit, ncomp = 5, asp = 1, line = TRUE)

Rsquare=(cor (ALT,ALTfit$fitted.values[,,5])) 2
Rsquare

HIHHH

CHOLfit=plsr(CHOL ~ X, ncomp = 30, validation = "LOO")

plot (RMSEP(CHOLfit), legendpos = "topright")

#ooo.oo... Look at the figure. you can see the min cv was obtained for

#.oo..oo. number of component=7

TBAcv=mean ( (CHOL-CHOLfit$validation$pred[,,3])"2)
TBAcv
TBAcvl=mean ((CHOL-CHOLfit$validation$predl[,,2])"2)

TBAcv1
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TBAcv2=mean ( (CHOL-CHOLfit$validation$predl[, ,4])"2)
TBAcv2

TBAcv3=mean ((CHOL-CHOLfit$validation$pred[,,10])"2)
TBAcv3

TBAcv4=mean ((TBA-TBAfit$validation$predl[,,14])"2)
TBAcv4

TBAcvb5=mean ((TBA-TBAfit$validation$pred[,,20])"2)
TBAcvb

TBAcv6=mean ( (TBA-TBAfit$validation$predl[,,2])"2)
TBAcv6

TBAm=summary (CHOLfit)

plot (CHOLfit, ncomp = 3, asp = 1, line = TRUE)

Rsquare=(cor (CHOL,CHOLfit$fitted.values[,,3])) 2

Rsquare
LARS & bgs e &l gowd
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lars.BUN <-lars(y=BUN, x=X,type="lar",use.Gram=FALSE)

summary (lars.BUN)

cv.lars.BUN<-cv.lars(y=BUN,x= X,K=64,type="1lar" ,mode="fraction",use.Gram=FALSE)
##min CV###

min.CV.BUN=min(cv.lars.BUN$cv)

min.CV.BUN

#####plot yhat

s.cv.2 <-cv.lars.BUN$index[min(which(cv.lars.BUN$cv < 1limit))]
predictBUN<-predict(lars.BUN, newx=X, s=s.cv.2, mode="fraction")
plot (x=BUN, y=predictBUN$fit,xlab="yBUN", ylab="yhatBUN")
title(main = "BUN/LARS")

axis(2,at=seq(0,25,5))

abline(a=0,b=1,col = 'red')

Rsquare=(cor (BUN,predictBUN$fit)) "2
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Rsquare

B i T i S e e e e e e B 2 2 2

#######iresponse 2 TPH##H#H#H#H##H#
HHUFHFHFHFHHHHHHHHAH R H R H R H R RS 7

lars.TP <-lars(y=TP, x=X,type="lar",use.Gram=FALSE)
summary(lars.TP)

cv.lars.TP<-cv.lars(y=TP,x= X,K=64,type="lar" ,mode="fraction",use.Gram=FALSE)
##min CV###

min.CV.TP=min(cv.lars.TP$cv)

min.CV.TP

#####plot yhat

s.cv.2 <-cv.lars.TP$index[min(which(cv.lars.TP$cv < limit))]
predictTP<-predict(lars.TP, newx=X, s=s.cv.2, mode="fraction")
plot (x=TP, y=predictTP$fit,

xlab="yTP", ylab="yhatTP")

abline(a=0,b=1)

title(main = "TP/LARS")

Rsquare=(cor (TP,predictTP$fit)) "2

Rsquare

HHHFHFHHHHHHHFRHHHHHAH AR AR H ST
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lars.AST <-lars(y=AST, x=X,type="lar",use.Gram=FALSE)

summary (lars.AST)

cv.lars.AST<-cv.lars(y=AST,x= X,K=64,type="lar" ,mode="fraction",use.Gram=FALSE)
##min CV###

min.CV.AST=min(cv.lars.AST$cv)

min.CV.AST

#####plot yhat

s.cv.2 <-cv.lars.AST$index [min(which(cv.lars.AST$cv < limit))]
predictAST<-predict(lars.AST, newx=X, s=s.cv.2, mode="fraction")
plot (x=AST, y=predictAST$fit,

xlab="yAST", ylab="yhatAST")

title(main = "AST/LARS")



I{)Bé‘ﬁIBCbbﬁﬁum) Y¢&

abline(a=0,b=1)

Rsquare=(cor (AST,predictAST$fit)) 2

Rsquare

HHUFHFHFHHHHHHRH AR A HRH R RS

########33response 8 TBA

s i S b L S T s L e fe 2

lars.TBA <-lars(y=TBA, x=X,type="lar",use.Gram=FALSE)

summary (lars.TBA)

cv.lars.TBA<-cv.lars(y=TBA,x= X,K=64,type="lar" ,mode="fraction",use.Gram=FALSE)
##min CV###

min.CV.TBA=min(cv.lars.TBA$cv)

min.CV.TBA

#####plot yhat

s.cv.2 <-cv.lars.TBA$index[min(which(cv.lars.TBA$cv < limit))]
predictTBA<-predict(lars.TBA, newx=X, s=s.cv.2, mode="fraction")
plot (x=TBA, y=predictTBA$fit,

xlab="yTBA", ylab="yhatTBA")

title(main = "TBA/LARS")

abline(a=0,b=1)

Rsquare=(cor (TBA,predictTBA$fit)) "2

Rsquare

B St St e e e e Ee g e
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#######response 9 CHOL#####

G i s S L T S S S e fa 2 2 24

lars.CHOL <-lars(y=CHOL, x=X,type="lar",use.Gram=FALSE)

summary (lars.CHOL)

cv.lars.CHOL<-cv.lars(y=CHOL,x= X,K=64,type="lar" ,mode="fraction",use.Gram=FALSE)
##min CV###

min.CV.CHOL=min(cv.lars.CHOL$cv)

min.CV.CHOL

#####plot yhat

s.cv.2 <-cv.lars.CHOL$index [min(which(cv.lars.CHOL$cv < limit))]

predictCHOL<-predict(lars.CHOL, newx=X, s=s.cv.2, mode="fraction")
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plot(x=CHOL, y=predictCHOL$fit,
xlab="yCHOL", ylab="yhatCHOL")
title(main = "CHOL/LARS")
abline(a=0,b=1)

Rsquare=(cor (CHOL,predictCHOL$fit)) "2
Rsquare

HEHFHHAFHHBHHHHRFH R AR H RS HRAS SRS
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library(doSNOW)

# signal-to-noise ratio set to 0.05

snr.model = 0.05

# Proceed to 100 runs

niter = 100

modell=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)
novas.modl.snr.mod0.05.n.p= list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)
Regression = COVARIATES[, 1]1°2 + COVARIATES[, 2]°2 + COVARIATES[, 3]°2
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)

Responses <- Regression + Error

novas.modl.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}

table=table(c(novas.modl.snr.mod0.05.n.p,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply (novas.modl.snr.mod0.05.n.p,setequal,1:3))/niter

list(table=table, mean=mean, sum=sum)

}
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model22(50,10000)

Xy, Xy, Xy Sl ystin o5 155 51 Voo 5l Dlads slas) (g5lwaccds 4 by o Dl gos
Y de‘JuL»be(Jﬂo&ﬁ:uﬁLwtuit:~u)o‘vQA)#ilnkbb;sA@

library(doSNOW)

signal-to-noise ratio set to 0.05

snr.model = 0.05

# Proceed to 100 runs

niter = 100
model22=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)
novas.mod2.snr.mod0.05.n.p = 1list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)
Regression= abs(COVARIATES[, 1] * COVARIATES[, 2])

+ abs(COVARIATES[, 1] * COVARIATES[, 3])

+ abs(COVARIATES[, 2] * COVARIATES[, 31)

sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)
Responses <- Regression + Error
novas.mod2.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}
table=table(c(novas.mod2.snr.mod0.05.n50.p100,recursive=T))
mean=sum(sapply(novas.mod2.snr.mod0.05.n.p,setequal,1:3)) /niter
sum=sum(sapply (novas.mod2.snr.mod0.05.n.p,setequal,1:3))
list(table=table, mean=mean, sum=sum)

}
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model3=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)
novas.mod3.snr.mod0.05.n.p= 1list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jjl = runif(n, min = -1, max = 1)
Regression= abs(COVARIATES[, 1] * COVARIATES[, 2] * COVARIATES[, 31)
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)

Responses <- Regression + Error

novas.mod3.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}

table=table(c(novas.mod3.snr.mod0.05.n.p,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply (novas.mod3.snr.mod0.05.n.p,setequal,1:3))/niter
sum=sum(sapply (novas.mod3.snr.mod0.05.n.p,setequal,1:3))

list(table=table, mean=mean, sum=sum)
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model4=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)

novas.mod4.snr.mod0.05.n.p= list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)

Regression= (abs(COVARIATES[, 1] * COVARIATES[, 21)

+ COVARIATES[, 3]72) / (2 + COVARIATES[, 1] * COVARIATES[, 2] * COVARIATES[, 3])
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)



Responses <- Regression + Error

novas.mod4.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}

table=table(c(novas.mod4.snr.mod0.05.n.p,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply (novas.mod4.snr.mod0.05.n.p,setequal,1:3))/niter
sum=sum(sapply (novas.mod4.snr.mod0.05.n.p,setequal,1:3))

list(table=table,mean=mean,sum=sum)

}
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modelb5=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)

novas.mod5.snr.mod0.05.n.p = list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)

Regression= (abs(COVARIATES[, 1] * COVARIATES[, 2]) + abs(COVARIATES[, 1] * COVARIATES[, 3
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)

Responses <- Regression + Error

novas.mod5.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES, Bwknn.ratio = seq(0.05, |
maxsteps = 6, exponent = 0.5, threshold = 0.1, screening = F)3$model

+

# details the set of selected variables with the number of times, out of 100, that each of tI
table=table(c(novas.mod5.snr.mod0.05.n.p,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply (novas.mod5.snr.mod0.05.n.p,setequal,1:3)) /niter

sum=sum (sapply (novas.mod5.snr.mod0.05.n.p,setequal,1:3))

list(table=table,mean=mean, sum=sum)
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modeli=function(n,p){
COVARIATES = matrix(0, nrow = n, ncol = p)
novas.modl.snr.mod0.05.n.p= list()
for(ii in 1:niter){
cat("iteration ",ii,"\n")
for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)
Regression = COVARIATES[, 1]°2
+ COVARIATES[, 2]1°2 + COVARIATES[, 3172
sdev.model <- sqrt(snr.model * var(Regression))
Error <- rnorm(n, sd = sdev.model)
Responses <- Regression + Error
novas.modl.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.01, screening = F)$model
}
table=table(c(novas.modl.snr.mod0.05.n50.p100,recursive=T))
# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply (novas.modl.snr.mod0.05.n.p,setequal,1:3))/niter
sum=sum(sapply (novas.modl.snr.mod0.05.n.p,setequal,1:3))

list(table=table,mean=mean, sum=sum)

}
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model2=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)

novas.mod2.snr.mod0.05.n50.p100 = list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)



Regression= abs(COVARIATES[, 1] * COVARIATES[, 2]) +

abs (COVARIATES[, 1] * COVARIATES[, 3]) + abs(COVARIATES[, 2] * COVARIATES[, 3])
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)
Responses <- Regression + Error
novas.mod?2.snr.mod0.05.n50.p100[[ii]] = novas(Responses,

COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}
table=table(c(novas.mod2.snr.mod0.05.0150.p100,recursive=T))
mean=sum(sapply(novas.mod2.snr.mod0.05.050.p100,setequal,1:3)) /niter
sum=sum (sapply (novas.mod2.snr.mod0.05.n50.p100,setequal,1:3))
list(table=table, mean=mean, sum=sum)

}
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model3=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)
novas.mod3.snr.mod0.05.n.p = list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jjl = runif(n, min = -1, max = 1)
Regression= abs(COVARIATES[, 1] * COVARIATES[, 2] * COVARIATES[, 3]1)
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)

Responses <- Regression + Error

novas.mod3.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}

table=table(c(novas.mod3.snr.mod0.05.nl.p,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model
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mean=sum(sapply(novas.mod3.snr.mod0.05.n.p,setequal,1:3)) /niter
sum=sum (sapply (novas.mod3.snr.mod0.05.n.p,setequal,1:3))
list(table=table, mean=mean, sum=sum)

}
threshold = o/o\) o/oa’ o/\vo/\&7 O/Y’ o/\"’7 O/f f JM C.:‘)ﬁl.wd

model44=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)

novas.mod4.snr.mod0.05.n.p = list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)

Regression= (abs(COVARIATES[, 1] * COVARIATES[, 2])

+ COVARIATES[, 3]72) / (2 + COVARIATES[, 1] * COVARIATES[, 2] * COVARIATES[, 3])

sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)

Responses <- Regression + Error

novas.mod4.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model

}

table=table(c(novas.mod4.snr.mod0.05.n.p,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model

mean=sum(sapply (novas.mod4.snr.mod0.05.n.p,setequal,1:3))/niter

sum=sum(sapply (novas.mod4.snr.mod0.05.n.p,setequal,1:3))

list(table=table, mean=mean, sum=sum)

}
threshold = o/0\, 0700, 07\, 0/\0, 0/Y  o/¥  o/F & Joe &y gimd

modelb=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)
novas.mod5.snr.mod0.05.n.p = list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")



for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)
Regression= (abs(COVARIATES[, 1] * COVARIATES[, 2])
+ abs (COVARIATES[, 1] * COVARIATES[, 31)) / (2 + abs(COVARIATES[, 2] * COVARIATES[, 31))
sdev.model <- sqrt(snr.model * var(Regression))
Error <- rnorm(n, sd = sdev.model)
Responses <- Regression + Error
novas.mod5.snr.mod0.05.n.p[[ii]] = novas(Responses, COVARIATES,
Bwknn.ratio = seq(0.05, 0.5, length = 5),
maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model
}
table=table(c(novas.mod5.snr.mod0.05.n.p,recursive=T))
# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply (novas.mod5.snr.mod0.05.n.p,setequal,1:3)) /niter
sum=sum (sapply(novas.mod5.snr.mod0.05.n.p,setequal,1:3))

list(table=table,mean=mean, sum=sum)

b
nsr = o/o0,0/\,0/Y yolas I3l 4 NOISE-TO-SIGNAL Jguz> s bogs o &lygiws

snr.model = 0.05,0.1,0.2
# Proceed to 100 rums
niter = 100

HESHHHHSH

# MODEL 1

HEHHHHERH
modelil=function(n,p){

COVARIATES = matrix(0, nrow = n, ncol = p)

novas.modl.snr.mod0.05.n50.p100 = list()

for(ii in 1:niter){

cat("iteration ",ii,"\n")

for(jj in 1:p) COVARIATES[, jj] = runif(n, min = -1, max = 1)

Regression = COVARIATES[, 1]°2 + COVARIATES[, 2]°2
+ COVARIATES[, 3]°2
sdev.model <- sqrt(snr.model * var(Regression))

Error <- rnorm(n, sd = sdev.model)
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Responses <- Regression + Error

novas.modl.snr.mod0.05.n50.p100[[ii]]

novas (Responses, COVARIATES,

Bwknn.ratio = seq(0.05, 0.5, length = 5),

maxsteps = 6, exponent = 0.5, threshold = 0.05, screening = F)$model

}

table=table(c(novas.modl.snr.mod0.05.n50.p100,recursive=T))

# print the number of times, out of 100, that NOVAS selected the correct model
mean=sum(sapply(novas.modl.snr.mod0.05.150.p100,setequal,1:3))/niter
sum=sum(sapply (novas.modl.snr.mod0.05.n50.p100,setequal,1:3))

list(table=table,mean=mean,sum=sum)
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Abstract

Analysis of high-dimensional data in all fields of science, industry and commerce is always faced
with the challenge of choosing important variables. Common methods for selecting variables are
based on linear structures, but in many cases and in the above, the structural relationship between
the response variable and the explanatory variables may not be. Also, these methods ignore vari-
ables that alone have little effect on the variable, but in combination with other variables for pre-
diction. In this research, by providing a multi-stage algorithm based on linear local regression,
important variables are identified and selected in the form of subsets, and the prediction model is
fitted.

Keywords: Local regression, Cross validation, Combination of Variables, Variable selection
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