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# Pricipal Components Analysis

# entering raw data and extracting PCs

# from the correlation matrix

mydata<-iris[,1:4]

fitl <- princomp(mydata, cor=TRUE) #variances are computed with the divisor N
fit2 <- prcomp(mydata,cor=TRUE) #variances are computed with the usual divisor N-1
summary (fitl) # print variance accounted for

loadings(fitl) # pc loadings

plot(fitl,type="lines") # scree plot

fiti$scores # the principal components

biplot (fit1)
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install.packages("plsgenomics")
library(plsgenomics)
data(leukemia)

7?leukemia

names (leukemia)
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##tpca — I RI47%)
data(iris)
dat <- as.matrix(iris[,-5])

pca <- prcomp(dat, retx=TRUE, center=TRUE, scale=TRUE)

## B Z TEAKL, THEEASK
setosa.mean <- apply(iris[iris$Species=="setosa",-5], 2, mean)

setosa.cov <- cov(iris[iris$Species=="setosa",-5])

versicolor.mean <- apply(iris[iris$Species=="versicolor",-5], 2, mean)

versicolor.cov <- cov(iris[iris$Species=="versicolor",-5])

virginica.mean <- apply(iris[iris$Species=="virginica",-5], 2, mean)

virginica.cov <- cov(iris[iris$Species=="virginica",-5])
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require (MASS)

set.seed(1)

n <- 30

new.setosa <- mvrnorm(n, setosa.mean, setosa.cov)
new.versicolor <- mvrnorm(n, versicolor.mean, versicolor.cov)

new.virginica <- mvrnorm(n, virginica.mean, virginica.cov)
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pred.setosa <- predict(pca, new.setosa)
pred.versicolor <- predict(pca, new.versicolor)

pred.virginica <- predict(pca, new.virginica)

## ER R

SPP <- iris$Species
COLOR <- c(2:4)

PCH <- c(1,16)

pc <- c(1,2)

plot(pca$x[,pcl1]], pca$x[,pc[2]], col=COLOR[SPP], cex=PCH[1],
xlab=pasteO("PC ", pcl[1], " (", round(pca$sdev[pc[1]]/sum(pca$sdev)*100,0), "%H"),
ylab=paste0("PC ", pc[2], " (", round(pca$sdev[pc[2]]/sum(pca$sdev)*100,0), "%)"))




points(pred.setosal,pc[1]], pred.setosal,pc[2]],
col=COLOR[levels (SPP)=="setosa"], pch=PCH[2])

points(pred.versicolor[,pc[1]], pred.versicolor[,pc[2]],
col=COLOR[levels (SPP)=="versicolor"], pch=PCH[2])

points(pred.virginical,pc[1]], pred.virginical,pc[2]],
col=COLOR[levels(SPP)=="virginica"], pch=PCH[2])

legend("topright", legend=levels(iris$Species),
co0l=COLOR, pch=17)

legend("topleft", legend=c("Original data", "New data'"),
col=1, pch=PCH)

253 3. 1% A plsgenomics® 24 SRBCTH A%, ¥ R IETEAK] 5 AN %I (80% ) Fte B 5 (20%), £fr EiRT
A2, AR R BB TR IR 5 A9 TR K A 45 R .



