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#9. PCA and CLUSTER ANALYSIS
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## clear memory

re(list =1s())
#H#

## 9.1. Iris data

#H#

## show the data
iris
str(iris)

## plot iris data

x11()

plot(iris[,-5])

## more beautiful

plot(iris[,-5],col =iris[,5], pch=19)

H#H
## 9.2 PCA
H#H

## Let's transform data frame into numerical matrix
## data - numerical data

## classes - type of iris, 1=setosa, 2=versicolor,
Data = as.matrix(iris[,-5])

row. nanmes(Data) = as.character(iris[,5])
classes = as.integer(iris[,5])

PC = prconp(Dat a)

str (PC)

x11()

pl ot (PC$x[, 1], PC$x[, 2], col = cl asses, pch=19)

## plot in 3D
l'ibrary(rgl)

B e L ey

B e L ey

3=virginica

pl ot 3d( PC$x[ , 1], PC$x[, 2], PC$x[, 3], col = cl asses, t ype="s"

#it
## 9.3 k-Means clustering
#it

## try k-means clustering

clusters = kneans(x=Dat a, cent ers=3, nstart =10) $cl uster

## show clusters on PCA
x11()

pl ot (PC$x[, 1], PC$x[, 2], col = cl asses, pch=cl usters)

| egend(2, 1. 4,1 evel s(iris$Species), col =c(1,2,3), pch=19)
| egend(-2.5,1.4,c("cl","c2","c3"), col =4, pch=c(1, 2, 3))

#it
## 9.4 Hierarchical clustering
#it

## use heatmap
heat map( Dat a)

## use heatmap with colors
color = character(length(classes))
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color[classes == 1] = "bl ack"
color[classes == 2] = "red"
color[classes == 3] = "green"

heat map( Dat a, RowSi deCol or s=col or)

#it
## 9.5 Solution of task 9a
#it

Data = read.table("http://edu. sabl ab. net/data/txt/all _data.txt",

as. i s=T, header =T, sep="\t")
str(Data) ## see here - experiments are in columns!!!

## crearead.tablete classes: 1 - normal, 2 - cancer
cl asses = integer(ncol (Data[,-c(1,2)]))
i dx. nornm = grep("nornmal ", nanmes(Data[,-c(1,2)]))

idx.all = grep("ALL", nanes(Data[,-c(1,2)]));
classes[idx.norn] =1

classes[idx.all] = 2

## PCA

PC = prconp(t(Data[,-c(1,2)]))

str(PC)

x11()

pl ot (PC$x[, 1], PC$x[, 2], col = cl asses, pch=19)
## 3D

l'ibrary(rgl)

pl ot 3d( PC$x[, 1], PC$x[, 2], PC$x[, 3], col = cl asses,

type="s"



