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Abstract. Automatic text categorization (or classification) is becoming more important with the 
growing amount of data present in our society. The Naїve Bayesian classifier has proven to be a 
good choice in this area; in this paper we are going to explain how the Bayesian learning algorithm 
works, and how to implement a simple Arabic text classifier. 
 
 
 
 
 

1. Introduction 
Automatic text classification is machine learning, the goal is to assign a class from a set 
of predefined classes to an unknown text or document, but this couldn’t be done before 
we give the system a training set (set of documents or topics tagged with the correct 
classes). 
We are going to use the naive Bayes classifier, because it is powerful, easy and language 
independent method. 
A naive Bayes classifier (also known as Idiot's Bayes) is a simple probabilistic classifier based on 
applying Bayes' theorem. 
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2. Target function 
Our target function is a function given a text and gives the best class:  ∶      →       
What if our function gives a set of classes and weight for each one?  ∶      → {       ×    ℎ  } 

 

3. Description of Naïve Bayesian Learning 
Bayesian learning is a probability-driven algorithm based on Bayes probability theorem as 
the follow:  ( | ) =  ( )  ( | ) ( )  

This function helps us to calculate the conditional probability based on the reverse relation. 
Now let’s bring this function into our problem:  (     |        ) =  (     )  (        |     ) (        )  

  (     |        ) : It’s the probability of class given a document, or the probability 
that a given document D belongs to a given class C, and that is our target.  (        ) : The probability of a document, we can notice that  (        ) is a 
Constance divider to every calculation, so we can ignore it.  (     ) : The probability of a class (or category), we can compute it from the number of 
documents in the category divided by documents number in all categories.   (        |     ) : It’s the probability of document given class, and documents can be 
modeled as sets of words thus the  (        |     ) can be written like that: 

 (        |     ) =   (      |     )  
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So: 

 (     |        ) =  (     )  (      |     )  

 (      | ) : Probability that the i-th word of a given document occurs in a document from class 
C, and this can be calculated as the follow:  (      | ) =                                        + 1                             +                              

 
 

4. Dialing with small probabilities  
A practical difficulty could be that the probabilities are so small (underflow maybe 
occurs), the solution is to calculate logarithmic values of the probabilities. log ( (     |        )) = log ( (     ))  log ( (      |     ))  

 

5. Arabic steaming & training set 
We used the ISRI Arabic steamer witch we implement as homework with Eng.Salem 
Dekalbab last week, the steamer isn’t very powerful, but we do some strategies to enhance 
the performance littlie bit.  
 
 
We get a training data from the real world, a smart Arabic knowledge system called 
Seen&Jeem (http://seenandjeem.com) has a categorized Arabic data, and they give it to 
us. 
The data has a lot of noise and unformed words, so we had to filter it.    
  

http://seenandjeem.com
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6. The system 
I. Training phase 
 

 

II. Running phase 

 
  

collecting data

• Merge each class texts in one text file
• Remove the noisy from the documents

Build the 
vocabulary table

• Words have to be steamed in the vocabulary 
table

Build the 
probability model

• build the probability model

user input ¦

get Steamed 
words witch are 
avaliable in the 

vocabulary table

calculate the 
probability

output 
{ClassXMeasure}
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7. Conclusion  
We hope that we could explained our work clearly, our future thought is to integrate this 
work in with the Seen&Jeem system, to give the user more flexibility when posting new 
topic, by suggesting the best category to his entry. 
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