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Abstract 
This paper evaluates some of text classification methods to classify Islamic jurisprudence classes. One of prominent Islamic sciences is 
jurisprudence, which explores the religious rules from religious texts. For this study the Islamic Jurisprudence corpus is used. This 
corpus consists of more than 17000 text documents covering 57 different categories. The major purpose of this paper is evaluating text 
to numerical vectors converting methods and evaluating different methods of calculating proximity matrix between text documents for 
religious text classification. The results indicate that the best classification efficacy is achieved especially when 3-grams indexing 
method and KNN classifier using cosine similarity measure are applied. We reported 87.3% performance for Islamic jurisprudence 
categories classification. 
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1. Introduction 
One of the common processes in the field of text mining is 
text classification. As a simple definition, text 
classification detects the class of a new text based on a 
sufficient history of tagged and classified texts. Religious 
and historical text classification is one of important 
applications of text classification systems. The presence 
of religions in human societies has been caused the 
emergence of new branches of science during the different 
periods of time. The scientific results of these new 
scientific branches are mixture of historical and religious 
texts. Due to the huge volume of these text datasets, we 
should use of intelligent text processing techniques to 
explore the useful information with minimum time and 
space expenses. The rest of this paper is organized as 
follows. Related work is briefly reviewed in section 2. In 
section 3, The Schema tree of jurisprudence which used in 
our experiments is introduced. Our approach for text 
classification is detailed in section 4. Section 5 describes 
some conducted experiments to demonstrate the 
suitability of the proposed approach and finally section 6 
concludes this paper. 

2. Related Works 
Different algorithms have been used in previous 
researches for religious text classification. Some of them 
are: Bayesian classifier, Support Vector Machine 
classifier, and K-Nearest Neighbor and Neural Network 
classifiers. Harrag et.al, have used a type of neural 
networks for Arabic texts classification (2009). Bayesian 
and Support Vector Machine classifiers have been used in 
Alsaleem researches (2011). 

We can divide previous Islamic religious text classifiers 

into two fields: Quran and Hadith. Stem extended 
classifier is a sample of classifiers which is used for 
Hadith texts classification (Jbara, 2011). This classifier 
has been applied to classify Sahih AL-Bukhari Hadith 
book for 13 different categories. The performance of 
classifier is reported about 60%. 

Another study on Sahih AL-Bukhari’s Hadith book is 
done by Al-Kabi and his colleagues. They used of TF-IDF 
weighting method and reported 83.2% average accuracy 
for 8 different categories classification (2005). Al-Kabi 
and Al-Sinjilawi in another research on Sahih 
AL-Bukhari’s Hadith book, have reported 85% 
classification accuracy for 12 different categories 
classification (2007). 

Prophet Mohammad’ Scripture is Quran. The context of 
Quran is divided to 30 parts, 114 chapters and 6236 verses. 
We can divide classifiers that have been applied on Quran 
into 4 groups based on the type of classes that they have 
identified. The classifiers of first group classify the 
chapters into two classes: Makki and Madani. Makki 
chapters in Mecca and Madani chapters in Medina have 
been revealed on the prophet Mohammad. Nassourou has 
done this type of classification on Quran (2011). The 
classifiers of second group classify the verses of Quran 
based on 15 different subjects of Islamic sciences. 
Al-Kabi applied this type of classification on the verses of 
two chapters of Quran. The accuracy of classification that 
he has reported is about 91% (2005). Another two groups 
of classifiers that have been studied by Nassourou are 
those classify the verses of Quran based on the dignity of 
descent and those classify the chapters based on the date 
of descent (2011). 
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3. Schema Tree of Jurisprudence 
One of the prominent Islamic sciences is jurisprudence, 
which explores the religious rules from religious texts. In 
most cases each book has a table of contents it can be 
showed as a tree based on the subjects of book and it is 
possible to produce a type of subjective classification. 
Nevertheless this is so scarce that could be find two books 
with the same schema trees. Hence, one of activities of the 
computer research center of Islamic sciences is to produce 
the books independent schema trees using the researcher 
of each subject field. In this schema trees, only the 
headings that are in direct contact with desired knowledge 
have been mentioned.  

One of these schema trees that are developed quickly is 
schema tree of jurisprudence. This schema tree has 50 
main branches in various fields such as judicial orders, 
trading orders, food orders, family orders and so on. Each 
of these main branches includes many sub branches and 
leafs. The mentioned schema tree is connected to 9 books 
from important jurisprudence references so far and efforts 
to connect it to other references are attempting. These 
nine books are part of the Muslim hadith books. 

4. Proposed method 
The method that is used for converting documents to 
numerical vectors and the type of classifier that is applied, 
are two affecting factors in text classification systems. 
Proposed method in this paper investigates the effects of 
two ways of converting documents to numerical vectors 
on text classification performance. Also the effects of two 
similarity measures, Cosine and Dice measures, in 
combination with KNN classifier have been studied. 

4.1 Converting Text Documents into Numerical 
Vectors 
In this paper, we used N-grams of characters and N-grams 
of words to convert text documents into numerical vectors. 
Using N-grams consist of characters is a common way to 
represent text documents as numerical vectors. In this 
technique, each text document divides into slices with 
length N of adjacent characters. Vector corresponding to 
each document contains a list of non-iterative N-Grams 
with the number of iterations of each N-gram. In previous 
studies, the common lengths of N-grams were between 2 
and 5 but in this paper we investigate the effect of 
N-grams with various lengths, between 2 and 10, on the 
efficacy of classifier.  

Word N-grams of a text are the N-word slices of text that 
are generated from the adjacent words. Each word 
N-gram is a dimension in equivalent numerical vector of 
document. Corresponding value of each dimension for a 
document is the number of occurrence of N-grams in that 
document. Word N-grams with lengths more than one can 
be considered as multi words. Multi words are used in 
some previous works. For example, Zhang used of multi 
words that was extracted using linguistic rules, to improve 
the English text classification (2008). In this study we 
replace the Corresponding value of each dimension in 

equivalent numerical vector of document with the TF-IDF 
weight corresponding with each dimension.  

4.1.1. TF-IDF Weighting 
TF-IDF weighting is a common weighting method in the 
field of text mining. This weighting method calculates the 
importance of N-grams of a document than the corpus is 
used. The N-grams with greater TF-IDF are more 
important. The exact formulation for TF-IDF is given 
below 

TF-IDF (N-gram) = tf(N-gram)*idf(N-gram) 

Where tf(N-gram) is the number of occurrences of n-gram 
in document, and idf(N-gram) calculates from  

 

Idf (N-gram) = log  |D| / | {d∶ N-gram ∈ d} |  

 

Where |D| is the number of documents in training dataset 
and | {d∶ N-gram ∈ d}| is the numbers of documents 
contain the N-gram. 

4.2   KNN Classifier 
K-Nearest neighbor (KNN) classification finds a group of 
k objects in the training set that are closest to the test 
object, and bases the assignment of a label on the 
predominance of a particular class in this neighborhood. 
Given a training set D and a test object X, the algorithm 
computes the similarity between X and all the training 
objects to determine its nearest-neighbor list. It then 
assigns a class to X by taking the class of the majority of 
neighboring objects. We use following formulas to 
calculate probability of sample X belong to each class 

P X, 𝐶 = 1𝐾 . SIM(X, d ). y(d , C ) 

Where d  is the i  document of training documents 
dataset and  y d , C ,  Represents the belonging of 
document d  to category C  and calculate from the 
following formula y di,Cj = 1, di∈Cj           0, Otherwise 
We calculate the similarity between document 𝑑  and test 
sample X, SIM(X, di), using two similarity measures, 
Dice and Cosine, as following Dice(X,di)= 2×|X∩di||X|+|di|  

Cosine(X, d ) = ∑ X × d∑ (X ) × ∑ (d )  
Where |X∩di|  is the number of common N-grams 
between test sample X and training sample 𝑑 . In Cosine 
measure the number of training documents is n. 𝑋  𝑎𝑛𝑑 𝑑  respectively are TF-IDF weights corresponding to jth 
dimension of test sample X and TF-IDF weights 
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corresponding to training document  𝑑 . Finally, Sample 
X belongs to the class that has the largest 𝑃 𝑋, 𝐶 . 

5. Implementation and Results 
A variety of experiments were conducted to test the 
performance of proposed method. Accuracy of the 
classifier is measured by a 5-fold cross-validation 
procedure. Essentially, the corpus is divided into 5 
mutually exclusive partitions and the algorithm is run 
once for each partition. Each time a different partition is 
used as the test set and the other 4 partitions are used as 
the training set. The results of the 5 runs are then averaged. 
We first explain the training and test data used in the 
experiments and then present the obtained results. 

5.1     Islamic Jurisprudence corpus 
The Islamic Jurisprudence corpus consists of more than 
170000 text documents covering 57 different categories. 
This corpus developed by Islamic researcher in CRCIS to 
the next research of any Islamic researchers will be easier. 
Document in this corpus contains one paragraph in 
average (Less than 250 words).  

We choose 11699 text documents covering 9 categories 
(this number of document is total available document that 
can be used). The detailed specification of the corpus is 
shown in Table1. As the Table 1 indicates, the corpus has 
the imbalanced distribution of documents in categories. 
We will show the effect of imbalanced categories on 
classification performance for each category. Average 
length of documents is equal to 137 characters and 
average length of each word is equal to 4 characters and 
approximately each document consists of 27 words. 

Number of 
Documents 

Class 
Name 

Class 
Number 

1017 Retribution 1 

2407 Hajj 2 

547 Jobs 3 

779 Heritage 4 

996 Marriage 5 

2429 Praying 6 

699 Fasting 7 

2306 Cleanliness 8 

519 Almsgiving 9 

Table 1: Detailed description of the corpus 

As the Table 1 indicates, the corpus has the imbalanced 
distribution of documents in categories. We will show the 
effect of imbalanced categories on classification 
performance for each category. Average length of 
documents is equal to 137 characters and average length 
of each word is equal to 4 characters and approximately 
each document consists of 27 words. 

 

 

5.2     Evaluation Measures 
In the text classification, the most commonly used 
performance measures are precision, recall and F-measure. 
Precision on a category is the number of correct 
assignments to this category and recall on a category 
signifies the rate of correct classified documents to this 
category among the total number of documents belonging 
to this category. There is a trade-off between precision 
and recall of a system. The F-measure is the harmonic 
mean of precision and recall and takes into account effects 
of both precision and recall measures. To evaluate the 
overall performance over the different categories, micro 
and macro averaging can be used. In macro averaging the 
average of precision or recall is compared over all 
categories. Macro averaging gives the same importance to 
all the categories. On the other hand micro averaging 
considers the number of documents in each category and 
compute the average in proportion to these numbers. It 
gives the same importance to all the documents. When the 
corpus has unbalanced distribution of documents into 
categories, by using macro averaging, classifier 
deficiency in classifying a category with fewer documents 
is emphasized. Since an imbalanced corpus is being dealt 
with, it seems more reasonable to use micro averaging. 

5.3     Experimental Results 
In this section, the experimental results are presented. The 
experiments consist of evaluating classifier performance 
when word n-grams and character n-grams are used to 
represent documents. The effects of using cosine and dice 
similarity measures have been analysed also. 

In first experiment we have used of word n-grams with 
various lengths in preprocessing and then we have applied 
KNN classifier on the data. Fig.1 shows the best 
performance that can be achieved is in the case that we 
choose word N-grams with length 1 and is equal to 81.6%. 

 

 

 

 

Figure 1: Evaluation of classifier with different word 
N-grams lengths 

In second experiment we have used of character N-grams 
in preprocessing and then we have applied KNN classifier 
on the data. The results have been shown in Fig.2. As the 
results indicate, best performance of classifier would 
happen when we use 3-grams in preprocessing stage. 
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Figure 2: Evaluation of classifier with different character 
N-grams lengths  

The effects of using different similarity measures, cosine 
and dice measures, on the classifier performance are 
evaluated in last experiment. In this experiment we have 
used of character 3-grams in preprocessing, because the 
results of second experiment showed character N-grams 
provide better performance in comparison with word 
N-grams. The results have been shown in Fig.3. 

 

 

 

 

 

Figure 3: Evaluation of classifier with different similarity 
Measures 

Table 2 is a comparison between obtained classification 
results for each category of datasets when applying 
classifier using character 3-grams and cosine similarity 
measure. 

Some of different categories of jurisprudence are so 
similar and this cause to produce incorrect classification 
results. Confusion matrix of proposed method is shown in 
Table 3. 

 
F-Measure Accuracy Recall Precision Class Name 

91.4% 98.5% 91.8% 90.9% Retribution 

90% 95.8% 91.6% 88.4% Hajj 

84.1% 98.6% 81.7% 86.7% Jobs 

89.3% 98.5% 91.1% 87.5% Heritage 

83.4% 97.2% 82.9% 83.9% Marriage 

86.8% 94.6% 85.9% 87.7% Praying 

79% 97.5% 77.8% 80.2% Fasting 

84.4% 98.6% 83.1% 85.9% Cleanliness 

84.4% 98.6% 83.1% 85.9% Almsgiving 

Table 2: Comparison between obtained classification results for each category 
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6. Conclusion 
The proposed approach in this paper aims to enhance the 
classification performance of KNN classifier for religious 
text classification. As the results indicate, this approach 
improves the text classification especially when character 
3-grams indexing method and cosine similarity measure 
are applied. We reported 87.25% performance for Islamic 
Jurisprudence corpus classification while the performance 
of previous reported study on Sahih AL-Bukhari's Hadis 
books that is so similar to our corpus, is equal to 60%. 
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