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Lampiran 1 ambil package

library("GEOquery")

library(preprocessCore)

library(neuralnet)

library(DMwR)

library(dplyr)

library(caret)

library(R.utils)

library(pROC)

library("reshape2")

library("ggplot2")

Lampiran 2 Proses ambil data

#ambil data

data <- getGEO(file="GSE18732_series_matrix.txt")

load(file="data.Rdata")

Lampiran 3 Uji normalitas

#uji normalitas

tes_data <- t(exprs(data))

tes <- apply(tes_data,2,shapiro.test)

tes <- data.frame(matrix(unlist(tes),nrow=25770,byrow = T))

tes <- as.numeric(as.character(tes$X2))

norm_data <-t(exprs(data))

featureName <- dimnames(norm_data)

featureName<-featureName[[2]]

Lampiran 4 proses standarisasi Min-Max

for(i in 1:25770){

min = min(norm_data[,i])

max = max(norm_data[,i])
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for(j in 1:118){

norm_data[j,i] = (norm_data[j,i]-min)/(max-min)

}

}

Lampiran 5 Normalisasi quantile

norm_data <- normalize.quantiles(norm_data)

colnames(norm_data)<- featureName

tes2 <- apply(norm_data,2,shapiro.test)

tes2 <- data.frame(matrix(unlist(tes2),nrow=25770,byrow = T))

tes2 <- as.numeric(as.character(tes2$X2))

Lampiran 6 Seleksi Fitur

#seleksi fitur

norm_data <- as.data.frame(norm_data)

label <- data$characteristics_ch1.5

ff <- function(x)(t.test(x~label)$p.value)

p.value <- apply(norm_data,2,ff)

ord <- order(p.value)

signifikansi <- p.value[ord[1:50]]

data10 <- as.data.frame(norm_data[,ord[1:10]])

data20 <- as.data.frame(norm_data[,ord[1:20]])

data30 <- as.data.frame(norm_data[,ord[1:30]])

data40 <- as.data.frame(norm_data[,ord[1:40]])

data50 <- as.data.frame(norm_data[,ord[1:50]])

Lampiran 7 proses ekspansi

Lampiran 7 Ekspansi
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#10 fitur terbaik dengan orde2

#expansi legendre

expansionL10_ord3 <-matrix(0, ncol = 30,nrow = 118)

expansionL10_ord3 <-as.data.frame(expansionL10_ord3)

expansionL20_ord3 <-matrix(0, ncol = 60,nrow = 118)

expansionL20_ord3 <-as.data.frame(expansionL20_ord3)

expansionL30_ord3 <-matrix(0, ncol = 90,nrow = 118)

expansionL30_ord3 <-as.data.frame(expansionL30_ord3)

expansionL40_ord3 <-matrix(0, ncol = 120,nrow = 118)

expansionL40_ord3 <-as.data.frame(expansionL40_ord3)

expansionL50_ord3 <-matrix(0, ncol = 150,nrow = 118)

expansionL50_ord3 <-as.data.frame(expansionL50_ord3)

for(i in 1:10){

for(j in 1:118 ){

expansionL10_ord3[j,i]=data10[j,i]

expansionL10_ord3[j,i+10]=1/2*((3*data10[j,i]^2)-1)

expansionL10_ord3[j,i+20]=1/2*((5*data10[j,i]^3)-3*data10[j,i])

}

}

for(i in 1:20){

for(j in 1:118 ){

expansionL20_ord3[j,i]=data20[j,i]

expansionL20_ord3[j,i+20]=1/2*((3*data20[j,i]^2)-1)

expansionL20_ord3[j,i+40]=1/2*((5*data20[j,i]^3)-3*data20[j,i])

}

}

for(i in 1:30){
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for(j in 1:118 ){

expansionL30_ord3[j,i]=data30[j,i]

expansionL30_ord3[j,i+30]=1/2*((3*data30[j,i]^2)-1)

expansionL30_ord3[j,i+60]=1/2*((5*data30[j,i]^3)-3*data30[j,i])

}

}

for(i in 1:40){

for(j in 1:118 ){

expansionL40_ord3[j,i]=data40[j,i]

expansionL40_ord3[j,i+40]=1/2*((3*data40[j,i]^2)-1)

expansionL40_ord3[j,i+80]=1/2*((5*data40[j,i]^3)-3*data40[j,i])

}

}

for(i in 1:50){

for(j in 1:118 ){

expansionL50_ord3[j,i]=data50[j,i]

expansionL50_ord3[j,i+50]=1/2*((3*data50[j,i]^2)-1)

expansionL50_ord3[j,i+100]=1/2*((5*data50[j,i]^3)-3*data50[j,i])

}

}

expansionL10_ord3$y <- as.numeric(label)

expansionL10_ord3$y <- as.numeric(expansionL10_ord3$y==2)

expansionL20_ord3$y <- as.numeric(label)

expansionL20_ord3$y <- as.numeric(expansionL20_ord3$y==2)

expansionL30_ord3$y <- as.numeric(label)

expansionL30_ord3$y <- as.numeric(expansionL30_ord3$y==2)

expansionL40_ord3$y <- as.numeric(label)

expansionL40_ord3$y <- as.numeric(expansionL40_ord3$y==2)

expansionL50_ord3$y <- as.numeric(label)

expansionL50_ord3$y <- as.numeric(expansionL50_ord3$y==2)
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Lampiran 8 Klasifikasi data 70% data latih dengan 30% data uji

best.train10_ord3 <- NULL

best.acc10_ord3 <- 0

acc <- NULL

pb <- txtProgressBar(min = 0, max = 1000, style = 3)

for(i in 1:1000){

Sys.sleep(0.1)

train.proportion <- 0.70

train.index <- sample(x = 1:nrow(expansionL10_ord3),

size = floor(train.proportion *
nrow(expansionL10_ord3)),

replace = F)

expansion.train.data <- expansionL10_ord3[train.index, ]

expansion.test.data <- expansionL10_ord3[-train.index, ]

expansion.test.labels <- expansion.test.data$y

expansion.test.data <- subset(expansion.test.data, select = -c(y))

formula <- sprintf("%s%s", "y ~ ", paste("V", 1:30, collapse = " + ",
sep = ""))

expansion.net <- neuralnet(formula, data = expansion.train.data,

linear.output = F, rep = 1,

err.fct = "sse", act.fct = 'logistic',
threshold = 0.1,algorithm = 'backprop',

learningrate = 0.1, hidden=(0))

net.predictions <- neuralnet::compute(expansion.net,
expansion.test.data)$net.result

thresholded.net.predictions <- ifelse(net.predictions > 0.5, 1, 0)

num.correct <- sum(as.numeric(thresholded.net.predictions ==
expansion.test.labels))
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acc[i] <- num.correct / length(expansion.test.labels)

if(acc[i]>best.acc10_ord3){

best.acc10_ord3<- acc[i]

best.train10_ord3<- NULL

best.train10_ord3 <- expansion.train.data

best.test10_ord3 <- expansion.test.labels

matrixConfussion10_ord3 <-
confusionMatrix(as.factor(expansion.test.labels),as.factor(thresholded.ne
t.predictions))

neuraModel10_ord3 <- expansion.net

auc10_ord3 <-
multiclass.roc(expansion.test.labels,thresholded.net.predictions)

}

setTxtProgressBar(pb,i)

}

close(pb)

Lampiran 9 proses klasifikasi 80% data latih dengan 20% data uji

best.train10_ord3_80 <- NULL

best.acc10_ord3_80 <- 0

acc <- NULL

pb <- txtProgressBar(min = 0, max = 1000, style = 3)

for(i in 1:1000){

Sys.sleep(0.1)

train.proportion <- 0.80

train.index <- sample(x = 1:nrow(expansionL10_ord3),

size = floor(train.proportion *
nrow(expansionL10_ord3)),

replace = F)

expansion.train.data <- expansionL10_ord3[train.index, ]

expansion.test.data <- expansionL10_ord3[-train.index, ]

expansion.test.labels <- expansion.test.data$y

expansion.test.data <- subset(expansion.test.data, select = -c(y))
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formula <- sprintf("%s%s", "y ~ ", paste("V", 1:30, collapse = " + ",
sep = ""))

expansion.net <- neuralnet(formula, data = expansion.train.data,

linear.output = F, rep = 1,

err.fct = "sse", act.fct = 'logistic',
threshold = 0.1,algorithm = 'backprop',

learningrate = 0.1, hidden=(0))

net.predictions <- neuralnet::compute(expansion.net,
expansion.test.data)$net.result

thresholded.net.predictions <- ifelse(net.predictions > 0.5, 1, 0)

num.correct <- sum(as.numeric(thresholded.net.predictions ==
expansion.test.labels))

acc[i] <- num.correct / length(expansion.test.labels)

if(acc[i]>best.acc10_ord3_80){

best.acc10_ord3_80<- acc[i]

best.train10_ord3_80<- NULL

best.train10_ord3_80 <- expansion.train.data

best.test10_ord3_80 <- expansion.test.labels

matrixConfussion10_ord3_80 <-
confusionMatrix(as.factor(expansion.test.labels),as.factor(thresholded.ne
t.predictions))

neuraModel10_ord3_80 <- expansion.net

auc10_ord3_80 <-
multiclass.roc(expansion.test.labels,thresholded.net.predictions)

}

setTxtProgressBar(pb,i)

}

close(pb)

Lampiran 10 Plot grafik hasil klasifikasi
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result_tabel <-
rbind(best.acc10_ord3,best.acc20_ord3,best.acc30_ord3,best.acc40_ord3,bes
t.acc50_ord3)

result_tabel2 <-
rbind(best.acc10_ord3_80,best.acc20_ord3_80,best.acc30_ord3_80,best.acc40
_ord3_80,best.acc50_ord3_80)

result_tabel3 <- rbind(result_tabel,result_tabel2)

result_index <- c("10","20","30","40","50","10","20","30","40","50")

group_plot <- rep(c("70% training, 30% testing","80% training, 20%
testing"),each=5)

df <- data.frame(Banyak_fitur = result_index, accuracy = result_tabel3,
Jenis = group_plot)

p<-ggplot(data=df, aes(x=Banyak_fitur, y=accuracy, group=Jenis))
+geom_line(aes(color=Jenis))+ geom_point(aes(color=Jenis))

+ylim(min,max)

plot(p)

Lampiran 11 Cross Validasi

acc.cv_10 <- NULL

foldL10 <- createFolds(expansionL10_ord3$y,10, list = FALSE)

formula10 <- sprintf("%s%s", "y ~ ", paste("V", 1:30, collapse = " + ",
sep = ""))

pb <- txtProgressBar(min = 0, max = 10, style = 3)

for(i in 1:10){

index <- which(foldL10==i)

train.cv <- expansionL10_ord3[-index,]

tes.cv <- expansionL10_ord3[index,]

tes.label.cv <- tes.cv$y

tes.cv  <- subset(tes.cv, select=-c(y))

expansion.net <- neuralnet(formula10, data = train.cv,

linear.output = F, rep = 1,

err.fct = "sse", act.fct = 'logistic',
threshold = 0.1,algorithm = 'backprop',

learningrate = 0.1,hidden = 0)

net.predictions <- neuralnet::compute(expansion.net,
tes.cv)$net.result
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thresholded.net.predictions <- ifelse(net.predictions > 0.5, 1, 0)

num.correct <- sum(as.numeric(thresholded.net.predictions ==
tes.label.cv))

acc.cv_10[i] <- num.correct / length(tes.label.cv)

setTxtProgressBar(pb,i)

}

mean.acc.cv_10 <- mean(acc.cv_10)


