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Machine learning methods
Supervised Learning, where we get a set 
of training inputs and outputs

classification, regression
Tree, SVM, KNN, LDA, …

Unsupervised Learning, where we are 
interested in capturing inherent 
organization in the data

clustering, density estimation
K-mean, EM, SOM, …



Install new packages “tree”
For example: > install.packages(“tree”)



Load packages “tree”
For example: > library(tree)



Help for new packages



Usage for tree: input argument

> help("tree")



Usage for tree: Examples



Dataset in R
> data()



For example: load “iris” dataset

> data(iris)
> ls()
[1] "iris“
> iris[1:5,]

Sepal.Length Sepal.Width Petal.Length Petal.Width Species
1          5.1         3.5          1.4         0.2  setosa
2          4.9         3.0          1.4         0.2  setosa
3          4.7         3.2          1.3         0.2  setosa
4          4.6         3.1          1.5         0.2  setosa
5          5.0         3.6          1.4         0.2  setosa



Fit a Classification Tree



Plot the fitted tree model
> plot(ir.tr)
> text(ir.tr)



Predictions from a Fitted Tree Object



Computing the accuracy

> predict(ir.tr, iris[,1:4], type="class")->ir.pred
> sum(ir.pred==iris[,5])/nrow(iris)
[1] 0.9733333 accuracy



Package : “e1071”

Install new packages for 
> install.packages("e1071")

Include “svm”, “naiveBayes” , …. 
functions
Can tunes hyperparameters of statistical 
methods : “tune” function



Using svm in “e1071” (1)
> library(e1071); help("svm")



Using svm in “e1071” (2)
Fitted a svm model for iris dataset

Default setting



Using svm in “e1071” (3)

Predict from svm model
> x<-iris[,-5]
> y<-iris[,5]
> predict(model,x)->pred
> print(pred)

Compute accuracy for prediction
> sum(pred==y)/length(y)
[1] 0.9733333



Using svm in “e1071” (4)
Using Linear kernel to fit svm model



Using svm in “e1071” (5)
Predict from svm Linear model

> predict(model,x)->linear.pred
> sum(linear.pred==y)/length(y)
[1] 0.9666667

Confusion matrix
> table(linear.pred, y)
linear.pred  setosa versicolor virginica
setosa         50          0         0
versicolor      0         46         1
virginica       0          4        49



Parameter Tuning 
Function:“tune” in “e1071” (1/2)

“tune” function in e1071



Parameter Tuning 
Function:“tune” in “e1071” (2/2)
tune “svm” for classification with RBF-
kernel (default in svm)

gamma=0.5,1,2 and cost=4,8,16



k-Nearest Neighbour
Classification : knn in “class” (1/2)



k-Nearest Neighbour
Classification : knn in “class” (2/2)

For example: iris dataset
> trn.x<-iris[,-5] ; tst.x<-iris[,-5]
> trn.y<-iris[,5] ; tst.y<-iris[,5]

Fit the knn with k=3
> knn(trn.x, tst.x, trn.y, k = 3, prob=TRUE)->knn.pred
> print(knn.pred)

Confusion matrix
> table(knn.pred, tst.y)
knn.pred setosa versicolor virginica

setosa 50          0         0
versicolor 0         47         3
virginica 0          3        47



Evaluation : Receiver Operating 
Characteristic (ROC) curve analysis 

Plot ROC Curve : “ROCR” package
> library(ROCR); data(ROCR.simple) 
> pred<-prediction( ROCR.simple$predictions, 

ROCR.simple$labels) 
> perf <- performance(pred,"tpr","fpr")
> plot(perf)



Packages for Machine learning
For classification

tree in “tree”
svm in “e1071”
knn in “class”
lda in “MASS”
adaboost in “boost”

For clustering
kmean in “stats”

Other useful packages
caTools、kernlab、mlbench、cluster、…
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