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\ Stepwise regression
¥ Multivariate Adaptive Regression Spline
¥ Centroid-based
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library(SIS)

library(class)
library(mgcv)
library (MASS)

'\"‘:'L’Ls"’ 2y Syl Laosls L5JL“ syl L Lﬁfo &:)‘Jj:.«nb

set.seed(12110)
datal=read.table("D:\\data.txt",sep="",header=T)
n = length(datal[,1]) ; p = length(datal[1,])-1 ; n2 = 400 ; p2 = 20
standardf=function(datal,n,p){
for(k in 1:p){
datal[,k]=(datal[,k]-mean(datal[,k]))/sqrt(var(datall,k]))
}
return(datal)
}
datal=as.data.frame(standardf(datal,n,p))
attach(datal)

wWilion 2 Dot O3l 5 (2isel Gbesls a4 by e gies
splitdf <- function(datal) {

Yy
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index <- 1l:nrow(datal)
trainindex <- sample(index,trunc(length(index)*(2/3)))
trainset <- datal[trainindex,]
testset <- datal[-trainindex,]
return(list(trainset=trainset,testset=testset,trainindex=trainindex))
}
trainset=as.data.frame(splitdf (datal)$trainset)
testset=as.data.frame(splitdf(datal)$testset)
attach(trainset)

attach(testset)
ilige 25 Dot L =550 gy el 4 bgy e g

fanavrege=function(trainset,p){
avregeO=avregel=rep(0,p)
dataO=trainset[trainset[,p+1]==0,]
datal=trainset[trainset[,p+1]==1,]
for(i in 1:p){
avregeO[i]=mean(dataO[,i])
avregel[i]=mean(datall,i])
+
return(list (avregeO=avrege0,avregel=avregel))
}
b=dim(testset) [1]
fancentroid=function(testset,b){
testsetl=testset[,-(p+1)]
labal=rep(0,b)
for(i in 1:b){
zz=(fanavrege(trainset,p)$avrege0
-fanavrege (trainset,p)$avregel) * (fanavrege(trainset,p)
$avregeO+fanavrege(trainset,p)$avregel-2x((testsetl[i,])))
zz1=(zz)
z=sum(zz1)
if (z>0){labal[i]=1}else{labal[i]=0}
labal
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ER=1-mean(labal==testset[, (p+1)])
return(ER)

b oe 5oy Dygons blie O3l eaas Jol SIS 034l 4 by e Ol gis

fangen=function(datal,n,p){
lhat = lhat.gam =rep(0,p)
datal=as.data.frame(standardf (datal,n,p))
for(j in 1:p){
logistic.fit=glm(datall, (p+1)]~datall, j],data=datal,family=binomial)
lhat[j] = as.numeric(-logLik(logistic.fit))
}
return(list(lhat))
}
fansub=function(datal,n,p){
lhat = rank = rep(0,p)
r = fangen(datal, n, p)
lhat = r[[1]]
stlhat = sort(lhat)
for(i in 1:p){
for(j in 1:p){
if (stlhat [i]==1hat[j]){rank[i]l=j}

}
return((rank))
}
index.main = fansub(datal,n,p)
data.main = cbind(datall[,index.main], datall, (p+1)])
attach(data.main)
fanint=function(datal,n,p){

dat = index.main

m

k

floor(sqrt(p))+1
(m/2)*(m-1)+p

data = data.gam = matrix(0,n,m)

data2 = matrix(0,n,k+1)
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nam = rep(0,k-p)
data0 = datal.gam = matrix(0,n,k-p)
data = datall[,c(dat[1:m])]
t=1
g=2
for(i in 1:(m-1)){
for(j in g:m){
dataO[,t] = datal,i]*datal,j]
t=t+1
}
g=g+1
}
colnames(data0)=colnames(data0,do.NULL=FALSE,prefix="z")
data2=cbind(datal[,c(dat[1:p])],data0,y)
data2=as.data.frame(data?2)
return((data2))
}
m=floor(sqrt(p))+1
k=(m/2)*(m-1)+p

data2 = data2.gam = matrix(0,n,k+1)
data2 = ddd

data2 = as.data.frame(data2)
attach(data2)

xx = fansub(data2,n,k)

data3 = cbind(data2[,xx[1:length(xx)]], data2$y)
attach(data3)

data.interaction = as.data.frame(data3)

attach(data.interaction)

dlios ) Dot rebe Jin 6 SULE b ke Sl 4 by e Oy

datal=as.matrix(datal)

x.train=datall[,-(p+1)]

y.train=datal[,p+1]

model2 = SIS(x.train, y.train, family="binomial", penalty="SCAD",

concavity.parameter = 90, tune = "aic", type.measure = "deviance"
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nsis = p2, iter = TRUE, iter.max = ifelse(30,
floor (2*nrow(x.train)/log(nrow(x.train)))),

varISIS = "vanilla", perm = FALSE, seed = 10)

Oiede Jias (6 SULsE niie Sl g5 b L3S (guies; el & by e 5o
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classfier.sis=function(datal,n2,p2){
test=as.data.frame(splitdf(datal)$testset)
testy=test[, (p+1)]
train=as.data.frame(splitdf (datal)$trainset)
test=test[,model2$ix]
rate=matrix(0,n2,p2)
for(j in 1:n2){
trainindex=sample(1:nrow(train) ,nrow(train) ,replace=T)
train=train[trainindex,]
ytrain=train[, (p+1)]
train2=train[,model2$ix]
for(i in 1:p2){
trainl=cbind(train2[,c(1:1)],ytrain)
trainl=as.data.frame(trainl)
testl=as.data.frame(test[,c(1:1)])
fanavrege(trainil,i)
labal=rep(0,b)
for(1l in 1:b){
zz=(fanavrege(trainl,i)$avregel
-fanavrege(trainl,i)$avregel) * (fanavrege(trainl,i)
$avregeO+fanavrege(trainl,i)$avregel-2x((test1[1,])))
zz1=(zz)
z=sum(zz1)
if(z>0){labal[1]=1}else{labal[1]=0%}
}
rate[j,i]=1-mean(labal==testy)
}
}

return(rate)
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data.main = cbind(datall[,index.main], datall, (p+1)])
classfier.main=function(data.main,n2,p2){
test=as.data.frame(splitdf(data.main)$testset)
testy=test[, (p+1)]
train=as.data.frame(splitdf(data.main)$trainset)
test=test[, (1:p2)]
rate=matrix(0,n2,p2)
for(j in 1:n2){
trainindex=sample(1l:nrow(train) ,nrow(train) ,replace=T)
train=train[trainindex,]
ytrain=train[, (p+1)]
train2=train[, (1:p2)]
for(i in 1:p2){
trainl=cbind(train2[,c(1:i)],ytrain)
trainl=as.data.frame(trainl)
testl=as.data.frame(test[,c(1:1)])
fanavrege(trainil,i)
labal=rep(0,b)
for(l in 1:b){
zz=(fanavrege(trainl,i)$avrege0
—-fanavrege(trainl,i)$avregel) * (fanavrege(trainl,i)
$avregeO+fanavrege(trainl,i)$avregel-2x((test1[1,])))
zz1=(zz)
z=sum(zz1)
if (z>0){labal[1]=1}else{labal[1]=0}
}
rate[j,i]=1-mean(labal==testy)

by

return(rate)
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}
classfier.interaction=function(data3,n2,p2){
test=as.data.frame(splitdf (data3)$testset)
testy=test[,k+1]
train=as.data.frame(splitdf (data3)$trainset)
test=test[,1:p2]
rate=matrix(0,n2,p2)
for(j in 1:n2){
trainindex=sample(1l:nrow(train) ,nrow(train) ,replace=T)
train=train[trainindex, ]
ytrain=train[,k+1]
train2=train[,1:p2]
for(i in 1:p2){
trainl=cbind(train2[,c(1:1)],ytrain)
trainl=as.data.frame(traini)
testl=as.data.frame(test[,c(1:i)])
fanavrege(trainil,i)
labal=rep(0,b)
for(1l in 1:b){
zz=(fanavrege(trainl,i)$avrege0
-fanavrege(trainl,i)$avregel) * (fanavrege(trainl,i)
$avregeO+fanavrege(trainl,i)$avregel-2x((test1[1,])))
zz1=(zz)
z=sum(zz1)
if (z>0){labal[1l]=1}else{labal[1]=0}
}
rate[j,i]=1-mean(labal==testy)

3

return(rate)
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Error.rate = function(rate, p2){
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RE=rep(0,p2)
for(i in 1:p2){
RE[i]l=mean(rate[,i])
}
return(RE)
}
SE.Error.rate = function(rate,p2){
SE=rep(0,p2)
for(i in 1:p2){
SE[i]=sqrt(var(rate[,i]))/n2
+
return(SE)
}
ratesis = classfier.sis(datal,n2,p2)
rate.sis = Error.rate(ratesis, p2)
SErate.sis = SE.Error.rate(ratesis, p2)
rate.glm.main = classfier.main(data.main,n2,p2)
rate.glm.interaction = classfier.interaction(data.interaction,n2,p2)

rate.glm.m = Error.rate(rate.glm.main, p2)

SErate.glm.m = SE.Error.rate(rate.glm.main, p2)

rate.glm.int = Error.rate(rate.glm.interaction, p2)

SErate.glm.int = SE.Error.rate(rate.glm.interaction, p2)

ilige ) Sson Uubfd‘wi>9~bﬁjﬁ¢>bulw>

par (mfrow=c(1,2))
plot(rate.sis,lty=1,type="1",xlab=
"Number of top-ranked features selected",ylab=
" Error rates", ylim=c(.17,.7),axes=T, ann=T,

cex.lab=1,cex.axis=1, lwd=2, mgp=c(2.4,.8,.5))
lines(rate.glm.m,type="1", 1lty=2, lwd=2)
lines(rate.glm.int,type="1", 1lty=3, lwd=2)
box(1lwd=2.5)
legend(6.5,.75,c("SIS","main","interaction"),cex=1,1ty=1:3,1wd=2,bty="n")
plot(SErate.sis,lty=1,type="1",xlab=

"Number of top-ranked features selected",ylab=
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" Standard errors", ylim=c(.0001,.0095),axes=T, ann=T,
cex.lab=1,cex.axis=1, lwd=2, mgp=c(2.6,.8,.5))

lines(SErate.glm.m,type="1", 1lty=2, 1lwd=2 )

lines(SErate.glm.int,type="1", 1lty=3, lwd=2 )

box (1wd=2.5)

legend(6.5,.0103,c("SIS", "main","interaction"),cex=1,1ty=1:3,1wd=2,bty="n")
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Abstract

New technologies make big data that their analysis cause to invent new statistical
methods. Before using these methods, some techniques are normally used to reduce
the data dimension and provide a basis to quantify the importance of features. The
methods such as sure independence screening (SIS) detect the effective variables by
ranking. These methods don’t consider the interaction effects, whereas the experi-
ence of researcher may indicate the necessity of interactions. In this thesis, by using
generalized correlation coefficients, a two-stage algorithm are presented to determine
the effective main and interaction effects. The advantage of the proposed method in
comparison with SIS is that it can improve the performance of classification tech-

niques, like K-nearest neighbors and centroid based.

Keywords: Classification, Sure independence screening, Feature ranking, Logistic

regression, Generalised correlation.
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