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Lampiran 1 ambil package
l'ibrary(" GEQguery")

I'i brary(preprocessCore)

I'i brary(neural net)

I'i brary(DMMR)

l'ibrary(dplyr)

library(caret)
library(Rutils)

I'i brary(pROC)
l'ibrary("reshape2")
l'ibrary("ggpl ot2")

Lampiran 2 Proses ambil data
#anmbi | data

data <- getGEQ(fil e="GSE18732_series_matrix.txt")
| oad(fil e="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.nuneric(as.character(tes$X2))

normdata <-t(exprs(data))
f eat ureNanme <- di manes(norm dat a)

f eat ur eNane<-f eat ureNane[ [ 2] ]

Lampiran 4 proses standarisasi Min-Max

for(i in 125770){
n(normdatal,i])

K(normdata[,i])
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for(j in 1:118){

normdatalj,i] = (normdata[j,i]-mn)/(nmax-mn)

}
Lampiran 5 Normalisas quantile
normdata <- normalize.quantil es(norm data)

col names(norm dat a) <- featureNane

tes2 <- apply(normdata, 2, shapiro.test)
tes2 <- data.frame(matrix(unlist(tes2), nrow=25770, byrow = T))

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

Lampiran 6 Seleks Fitur
#sel eksi fitur
norm data <- as.data.frame(normdata)

| abel <- data$characteristics_chl.5

ff <- function(x)(t.test(x~label)$p.val ue)
p.val ue <- apply(normdata, 2,ff)

ord <- order(p.val ue)

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

datal0 <- as.data.frame(normdata[,ord[1:10]])
dat a20 <- as.data.frame(normdata[,ord[1:20]])
dat a30 <- as.data.frame(normdata[,ord[1:30]])
dat a40 <- as.data.frame(normdata[,ord[1:40]])

dat a50 <- as.data.franme(normdata[,ord[1:50]])

proses ekspansi

7 Ekspansi
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#10 fitur terbai k dengan orde2

#expansi | egendre

expansi onL10_ord3 <-matrix(0, ncol = 30,nrow = 118)
expansi onL10_ord3 <-as. data. frame(expansi onL10_or d3)
expansi onL20_ord3 <-matri x(0, ncol = 60,nrow = 118)
expansi onL20_ord3 <-as. data. frame(expansi onL20_or d3)
expansi onL30_ord3 <-matrix(0, ncol = 90,nrow = 118)
expansi onL30_ord3 <-as. data. frame(expansi onL30_or d3)
expansi onL40_ord3 <-matrix(0, ncol = 120,nrow = 118)
expansi onL40_ord3 <-as. data. frame(expansi onL40_or d3)
expansi onL50_ord3 <-matrix(0, ncol = 150,nrow = 118)

expansi onL50_ord3 <-as. data. frame(expansi onL50_or d3)

for(i in 1:10)({
for(j in 1:118 ){
expansi onL10_ord3[j,i]=datalO[j,i]
expansi onL10_ord3[j,i +10] =1/ 2*((3*datalO[j,i]"2)-1)

expansi onL10_ord3[j,i +20] =1/ 2*((5*datal0[j,i]"3)-3*datall[j,i])

for(i in 1:20)({
for(j in 1:118 ){
expansi onL20_ord3[j,i]=data20[j,i]
expansi onL20_ord3[j,i +20]=1/2*((3*data20[j,i]"2)-1)

expansi onL20_ord3[j,i +40] =1/ 2*((5*data20[j,i]"3)-3*data20[j,i])

30) {
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for(j in

1:118 ){

expansi onL30_ord3[j,i]=data30[j,i]

expansi onL30_ord3[j,i +30] =1/ 2*((3*data30[j,i]"2)-1)

expansi onL30_ord3[j,i +60] =1/ 2*((5*data30[j,i]"3)-3*data30[j,i])

40) {

1:118 ){

expansi onL40_ord3[j,i]=data40[j,i]

expansi onL40_ord3[j,i +40] =1/ 2*((3*data40[j,i]"2)-1)

expansi onL40_ord3[j,i +80] =1/ 2*((5*data40[j,i]"3)-3*datad40[j,i])

50) {

1:118 ){

expansi onL50_ord3[j,i]=data50[j,i]

expansi onL50_ord3[j,i +50] =1/ 2*((3*datab0[j,i]"2)-1)

expansi onL50_ord3[j,i +100] =1/ 2*((5*dat a50[j,i]”3)-3*data50[j,i])

}

}

for(i in 1:
for(j in
}

}

for(i in 1:
for(j in
}

}

expansi onL10_or d3$y <- as. numreric(l abel)

expansi onL10_ord3$y <- as. nuneri c(expansi onL10_or d3$y==2)

expansi onL20_ord3$y <- as.nuneric(| abel)

expansi onL20_ord3$%y <- as. nuneri c(expansi onL20_or d3$y==2)

expansi onL30_ord3%y <- as.nuneric(l abel)

expansi onL30_ord3$y <- as. nuneric(expansi onL30_or d3$y==2)

expansi onL40_ord3$y <- as.nuneric(l abel)

0_ord3$y <- as.numeric(expansi onL40_or d3$y==2)
50_or d3$y <- as.nuneric(label)

b0_or d3$y <- as. nuneric(expansi onL50_or d3$y==2)
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Lampiran 8 Klasifikasi data 70% data latih dengan 30% data uji
best.trainl0_ord3 <- NULL

best.accl0_ord3 <- 0

acc <- NULL

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

for(i in 1:1000){
Sys. sl eep(0.1)
train.proportion <- 0.70
train.index <- sanple(x = 1:nrowexpansi onL10 ord3),

size = floor(train. proportion *
nrow( expansi onL10 _ord3)),

replace = F)
expansi on.train.data <- expansionL10_ord3[train.index, ]
expansi on. test.data <- expansi onL10_ord3[-train.index, ]

expansi on.test. | abel s <- expansi on.test. dat a$y

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

expansi on. net <- neural net(fornmula, data = expansion.train.data
linear.output = F, rep =1

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

| earningrate = 0.1, hidden=(0))

net . predi cti ons <- neural net::conpute(expansion. net,
expansi on. t est. dat a) $net. resul t

t hreshol ded. net. predi ctions <- ifelse(net.predictions > 0.5, 1, 0)

bct <- sun{as.nuneric(threshol ded. net. predi ctions ==
est. | abel s))
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acc[i] <- numcorrect / |ength(expansion.test.| abels)
i f(acc[i]>best.accl0_ord3){
best.accl0_ord3<- acc[i]
best.trai n10_ord3<- NULL
best.trainl0_ord3 <- expansion.train.data
best.test 10 ord3 <- expansion.test.|abels
mat ri xConf ussi on10_ord3 <-
confusi onMatri x(as. factor(expansion.test. | abel s), as.factor(threshol ded. ne
t.predictions))

neur aMbdel 10_ord3 <- expansi on. net

auclO_ord3 <-
nmul ticl ass. roc(expansion.test.|abel s, threshol ded. net. predicti ons)

}

set Txt Progr essBar (pb, i)

}

cl ose(pb)

Lampiran 9 proses klasifikasi 80% data latih dengan 20% data uji
best.trainl0_ord3 80 <- NULL

best.accl0_ord3_80 <- 0

acc <- NULL

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

for(i in 1:1000){
Sys. sl eep(0.1)
train.proportion <- 0.80
train.index <- sanple(x = 1:nrowexpansi onL10 ord3),

size = floor(train. proportion *
nrow expansi onL10_ord3)),

replace = F)
expansi on.train.data <- expansionL10_ord3[train.index, ]

expansi on.test.data <- expansionL10_ord3[-train.index, ]

n.test.label s <- expansion.test.data$y

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

expansi on. net <- neural net(formula, data = expansion.train.data,
linear.output = F, rep =1

"

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

| earningrate = 0.1, hidden=(0))

net . predi cti ons <- neural net::conpute(expansion. net,
expansi on. test. data)$net.resul t

t hreshol ded. net . predi ctions <- ifelse(net.predictions > 0.5, 1, 0)

num correct <- sum(as.nuneric(threshol ded. net. predictions ==
expansi on. test. | abel s))

acc[i] <- numcorrect / length(expansion.test.| abels)
i f(acc[i]>best.accl0_ord3_80){
best.accl1l0_ord3_80<- acc|i]
best.trai n10_ord3_80<- NULL
best.trainl0_ord3_80 <- expansion.train.data
best.test 10 _ord3_80 <- expansion.test.|abels
mat ri xConf ussi on10_ord3_80 <-
confusi onMatri x(as. factor(expansi on.test. | abel s), as.factor(threshol ded. ne
t.predictions))

neur aMbdel 10_ord3_80 <- expansi on. net

auclO_ord3_80 <-
mul ticl ass. roc(expansi on. test. | abel s, threshol ded. net. predictions)

}

set Txt ProgressBar (pb, i)

}
cl ose( pb)

10 Plot grafik hasil klasifikasi
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result_tabel <-

rbi nd(best.accl10_ord3, best.acc20_ord3, best.acc30_ord3, best.acc40_ord3, bes
t.acc50_ord3)

result_tabel 2 <-

rbi nd(best.accl10_or d3_80, best.acc20_ord3_80, best. acc30_or d3_80, best. acc40
_ord3_80, best. acc50_ord3_80)

result_tabel 3 <- rbind(result_tabel,result_tabel 2)

result_index <- ¢("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.franme(Banyak_fitur = result_index, accuracy = result_tabel 3
Jenis = group_plot)

p<-ggpl ot (dat a=df, aes(x=Banyak_fitur, y=accuracy, group=Jenis))
+geom | i ne(aes(col or=Jeni s))+ geom poi nt (aes(col or=Jeni s))

+yli m(m n, max)

pl ot (p)

Lampiran 11 Cross Validas
acc.cv_10 <- NULL
fol dL10 <- createFol ds(expansi onL10_ord3%$y, 10, |ist = FALSE)

formul al0 <- sprintf("%%", "y ~ ", paste("V', 1:30, collapse =" + ",
sep = ""))

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

for(i in 1:10){

i ndex <- which(fol dL10==i)

train.cv <- expansionL10_ord3[-index,]

tes.cv <- expansionL10_ord3[i ndex, ]

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

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

expansi on. net <- neural net(formul ald, data = train.cv,
linear.output = F, rep =1

err.fct = "sse", act.fct = '"logistic'
t hreshold = 0.1, al gorithm = ' backprop'

| earningrate = 0.1, hidden = 0)

edi ctions <- neural net::conmput e(expansi on. net,
.result
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t hreshol ded. net. predi ctions <-

num correct <- sum(as.nuneric(
tes. |l abel.cv))

acc.cv_10[i] <- numcorrect /

set Txt ProgressBar (pb, i)

ifelse(net.predictions > 0.5, 1, 0)

t hreshol ded. net. predi cti ons ==

| engt h(tes. | abel.cv)

nean. acc.cv_10 <- nean(acc.cv_10)

Optimization Software:
www.balesio.com

45



