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¨  C4.5 is an algorithm used to generate a decision 
tree developed by Ross Quinlan.. 

¨  C4.5 is an extension of Quinlan ID3 algorithm 
¨  C4.5 builds decision trees from a set of training 

data using the concept of information entropy. 



¨  Entropy 
¡  𝐻(R,A)=∑↑▒𝑝(​​𝑐𝑙𝑎𝑠𝑠↓𝑖 /𝑅 )  × ​log ⁠[𝑝(​​𝑐𝑙𝑎𝑠𝑠↓𝑖 /𝑅 )    ] 



¨  The training data is a set of 𝑆= ​𝑠↓1 ,   ​𝑠↓2 ,… of 
already classified examples. Each sample ​𝑆↓𝑖 ,= ​
𝑥↓1 ,   ​𝑥↓2 ,… is a vector where ​𝑥↓1 , ​𝑥↓2 , represent 
attributes or features of the sample. The training 
data is augmented with vector  𝐶= ​𝑐↓1 ,   ​𝑐↓2 ,…   
represent the class to each sample belongs. 

¨  Name file 
¡  Provides names for classes, attributes, and attribute 

values. 
¨  Data file 

¡  Describe the training cases from which decision trees are 
to be constructed. 

 



¨  Test file 
¡  Test set to evaluate the classifier  that C4.5 have 

produced. 

 



¨  Iris flower 
¡  150 instances 
¡  three classes: 

ú  Iris-setosa 
ú  Iris-versicolor 
ú  Iris-virginica 

¡  Four Attributes in cm: 
ú  Sepal width 
ú  Sepal length 
ú  Petal width 
ú  Petal length 



¨  Wine 
¡  153 instances 
¡  Three classes: 

ú  Class 1 
ú  Class 2 
ú  Class 3 

¡  13 attributes: 
ú  Alcohol, Malic acid, Ash, Alkalinity of ash, Flavonoids, 

Magnesium, Nonflavanoid Phenols, Proanthocyanins, 
color intensity, Hue, OD280/OD315 of diluted wines, 
Praline. 



¨  Car Evaluation 
¡  1728 instances 
¡  Four classes: 

ú  Unacceptable 
ú  Acceptable 
ú  Good 
ú  Very good 

¡  Six attributes: 
ú  Buying 
ú  Maintenance 
ú  Doors 
ú  Person 
ú  Lug-boot 
ú  Safety  
 



Petal width 

<= 0.6 
Iris-Setosa 

>1.7  

Petal length > 4.8 
Iris-virginica 

> 0.6  

<=1.7 

Petal length 
<= 5.3 

Iris-versicolor 

Petal length<=4.8 
Iris-versicolor 



¨  Rules for wine dataset:  
¡  Rules examines the original decision tree produced by the C45. program and derives from it a set of production rules 

of this form. 

 



¨  The statistics for the first rule  
 



¨  Following the report on each rule there is a summary and a confusion matrix 
showing where the misclassifications of the training cases occur. 



¨  Iris Dataset:  
¡  Has 100% accurate data 

¨  Wine Dataset: 
¡  Has 89.7% accurate data 

¨  Car Evaluation Dataset: 
¡  Has 98.7% accurate data 
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