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Simulation

using R
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Splitting into training and test dataset

library(caTools)

set.seed(123)

train = subset(iris, split == TRUE)

test = subset(iris, split == FALSE)

split <- sample.split(iris$Species, SplitRatio = 0.7)
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R code to run decision tree model

library("party")

m <- ctree(Species ~ ., data = train)

plot(m)
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R code to run decision tree model

train_predict <-

predict(m,train,type="response")

table(train_predict,train$Species)
train_predict setosa versicolor virginica

setosa 35          0         0

versicolor 0         35         3

virginica 0          0        32
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R code to run decision tree model

confusionMatrix(train_predict,train$Species)

Library(e1071)

Library(caret)

Confusion Matrix and Statistics

Reference

Prediction   setosa versicolor virginica

setosa 35          0         0

versicolor 0         35         3

virginica 0          0        32

Overall Statistics                         

Accuracy : 0.9714          

95% CI : (0.9188, 0.9941)

No Information Rate : 0.3333          

P-Value [Acc > NIR] : < 2.2e-16  

Kappa : 0.9571          

install.packages("installr")
library(installr)
updateR()
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R code to run decision tree model 

for test data 

> test_predict <-

predict(m,test,type="response")

> table(test_predict,test$Species)

test_predict setosa versicolor virginica

setosa 15          0         0

versicolor 0         14         2

virginica 0          1        13
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Multiple row prediction

newdata2<-

data.frame(Sepal.Length=c(6,3,4,5),Sepal.Width=c(4

,3,2,4),Petal.Length=c(6.3,4.5,5,6.3),Petal.Width=c(2

,3,4,2.3),Species=c('setosa','virginica','virginica','seto

sa'))

predict(m, newdata2,type="response")
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Enhancing test data 

newtest<-rbind(test,newdata2)

test_predict_etd <- predict(m,newtest,type="response")

table(test_predict_etd,newtest$Species)

est_predict_etd setosa versicolor virginica

setosa 15          0         0

versicolor 0         14         2

virginica 2          1        15

test_predict setosa versicolor virginica

setosa 15          0         0

versicolor 0         14    2

virginica 0          1        13
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Multiple Checking 
m1 <- ctree(Species ~ Sepal.Length, data = train)

plot(m1)

train_predict_new <-

predict(m1,train,type="response")

table(train_predict_new,train$Species)

train_predict setosa versicolor virginica

setosa 33          5         0

versicolor 2         20         6

virginica 0         10        29
mean(train_predict_new != 

train$Species) * 100

[1] 21.90476
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Generating training and testing datasets

s <- sample(150, 100)   #s contains 100 samples 

out of 150 in the iris dataset

s # It will show the 100 samples selected 

randomly from the 150 sample dataset
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Generating training and testing datasets

iris_train <- iris[s,]   

• #the iris_train contains 100 samples out 

of 150

iris_test <- iris[-s,]  

• #the iris_test contains rest 50 samples 
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Building a Decision Tree

dtm <- rpart(Species ~ Sepal.Length + Sepal.Width
+ Petal.Length + Petal.Width, iris_train, 
method="class")

Or

dtm <- rpart(Species ~ ., iris_train, method = 
"class")

• You can use  “.” as a replacement for all the input 
columns

• We are building a decision tree from the training 
data

• The method = “class” determines classification

library(rpart)



Indian Institute of Management (IIM),Rohtak 

The Decision Tree
rpart.plot(dtm, type=4, extra=101)

?rpart.plot # check the properties of rpart.plot

Wrongly 

classified 1 

Virginica

species as 

Versicolor



Indian Institute of Management (IIM),Rohtak 

Predicting from the testing dataset
p <- predict(dtm, iris_test)

• We take  decision tree and predict the iris_test dataset

• table(p,iris_test$Species)

• It classified all Setosa species correctly. 

• Out of 20 Versicolor, it classified 18 correctly and the rest 2 are 

classified under Virginica. 

• Similarly for a total of 15 Virginica, it classified 12 correctly and 3 

incorrectly in Versicolor.
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Random Forest
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• Random forests are an ensemble learning

method that operate by constructing a lot of

decision trees at training time.

• What is ensemble learning method?

–Ensemble

methods are learning algorithms that

construct a set of classifiers and then

classify new data points by taking a

(weighted) vote of their predictions.

Random Forest 
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Working of Random Forest Algorithm

Before understanding the working of the random forest we must look into the

ensemble technique. Ensemble simply means combining multiple models. Thus a

collection of models is used to make predictions rather than an individual model.

Ensemble uses two types of methods:

1. Bagging– It creates a different training subset from sample training data with

replacement & the final output is based on majority voting. For example, Random

Forest.

2. Boosting– It combines weak learners into strong learners by creating sequential

models such that the final model has the highest accuracy. For example, ADA

BOOST, XG BOOST
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Random Forest
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Import the dataset

data= read.csv(“car.csv”)
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Lets divide the dataset into training and validation dataset in 7:3 ratio. The model will be trained on training data.
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In above mentioned models, we have not specified number of trees to be trained and 

number of predictors to be taken at a time for training.

Default value for number of trees is 500 and number of predictors taken is 2

model <- randomForest(as.factor(Condition) ~ ., 

data = TrainSet)
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On comparing the 

summary of this 

model2 with previous 

model, we can infer 

that as the number of 

predictor valriables is 

increased to 6, the error 

rate reduced from 3.47 

perc to 2.4 percent.
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calculated based on the reduction 

in sum of squared errors whenever 

a variable is chosen to split. Safety 

variable is most important
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Decision tree implementation

Install three packages: “rpart”, “caret”, “e1071”

Call these libraries:

>library(rpart)

>library(caret)

>library(e1071)

Train the decision tree model on same 

training dataset by using all the 

predictor variables at a time

Predicting on training dataset by 

using trained decision tree model

Compare predicted class with the 

actual class

Average prediction accuracy is 

calculated. The model accuracy is 79.8 

percent.
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Now predict class on Validation 

dataset and check accuracy

Accuracy of the decision tree is 77.64 percent while it was 99.03 percent in case of 

random forest. This difference in the prediction accuracy clearly indicates the 

superiority of random forest.

Now predict the ‘condition’ of cars in 

validation dataset. This data was not 

used for training the original model.

Compare predicted class with the 

actual class of validation dataset
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Predict the ‘Condition’ of car for 

unseen data

Here we have the values of predictor variables for 11 cars, but we do not know the ‘condition’ of the car.

Lets predict the condition of these 11 cars by using both random forest and 

decision tree models Load the unseen 

data



Indian Institute of Management (IIM),Rohtak 

Predict the class by applying 

trained decision tree model

Classes predicted by Random 

forest model

Predicted classes for the 11 

cars

Predict class by applying 

trained random forest on 

unseen data

Both the models have predicted same class for majority of the cases except one 

case. As we have seen the random forest model shown better accuracy on 

validation data so we can rely on its prediction with more confidence.

We cannot check the accuracy of this prediction as we do not know the actual 

condition of the cars.
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Thank you !!!


