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INTRODUCTION 

 

 Arabic is the sixth most spoken language in the world. Arabic is connected with Islam, and about 1 billion Muslims do 

their daily 5 prayers and worships utilizing this dialect. Arabic is a very rich language that is related to the linguistic family of 

Semitic vernaculars. Khalid et al (2019) mentioned that the Arabic language has three types which are Classical Arabic 

(Traditional Arabic aka Fus'ha (فصحى), Modern Standard Arabic (MSA) and Dialect Arabic. Classical Arabic is used in religious 

writings such as Hadith, Quran, and Historical books. In Classical Arabic Diacritic marks (“Tashkil”) are used as phonetic guides 

to show the correct pronunciation of words and its grammatical syntax ( يالموقع االعراب ). Khalid et al (2019) stated that Modern 

Standard Arabic (MSA) is used for newspapers and between people on the day-to-day chat or speech. Though Classical Arabic is 

written with Diacritic marks, The MSA is written without any of those marks, so MSA can adopt new words that may be 

introduced to language because of technology or human innovations. AbdelMonem et al (2008) stated that Dialect Arabic on the 

other side represents the language that Arabic speakers speak natively. There are considerable variations from region to region, 

and country to country, and even within the same country.  

Text Analysis and classification for the Arabic language is one of the recent topics for research due to the richness of the Arabic 

language and its different flavors. Salloum et al (2017) stated that text classification is an important subject in the context of the 

data mining field aims to find interesting patterns in textual data. Manning (1999) was one of the first to define text classification 

as the task of classifying texts into a set of predefined categories based on their contents or linguistic features. Text classification 

and analysis, in general, includes consecutive steps and phases in building the system mainly: Compile the documents in corpora, 

selecting a set of features to form the corpora based on the selected machine learning model, and choose the algorithm for training 

and testing.  

Abstract 
 
The Islamic religion beliefs and traditions are built on two pillars, Qur’an and Hadith.This is why the Hadith in 
particular and Sunnah in general are considered to be major resources to understand Islamic teachings. Muslims 
have learnt Hadith from nine major books in Hadith sciences that are considered the Hadith main study resource 
since early Islamic eras.This paper discusses the implementation of similarity model detection technique between 
Hadith books using Doc2vec algorithm. The study was able to build a classification model capable of identifying 
Hadiths with similarities in both Matn and Sanad using different scenarios. The experimental results revealed from 
that study shows that number of Hadiths (62,169 Hadiths) doesn’t represent a quiet accurate number. Using 8 
books of Hadith (out of 9 books) with both Matn and Sanad has showed improved results with similarity up to 80 % 
between Hadiths. On the other hand, applying the same model of testing similarity using Matn only was not able to 
show good results compared to the full data set due to limited set of features available to train the model when 
using Matn only 
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Fig 1: Hadith books number analysis (Statistical analysis was done using MS Excel) 

Taking example of the similarities in Hadiths, below example shows a pattern of a repeated Hadith in the same Hadith Book 

(Sahih al-Bukhari) with slight difference in Sanad 

 

 

 

 

Fig 2 Similarity in Hadith # 33 and #2749 in al-Bukhari 

As it can be seen [Figure. 3] the Hadith is similar in Matn and Sanad except for one word in the Sanad which can be identified as (

 ) and (    ) 

 
Figure 3: Similarities between Hadith in Matn but with adifferent chain of Narrators 

 

         The objective of this study is to build a classification model capable of identifying Hadiths with Matn or Sanad similarities 

in different Hadith books. This paper will discuss the implementation of the similarity model detection using the unsupervised 

learning algorithm paragraph vector technique (Doc2vec). The name Paragraph Vector is to emphasize that the model can be 

applied to long continuous texts, that may vary from a phrase, sentence to a whole document. The dataset of Hadith is split among 

training and test sets where 8 books were used as a training dataset and the 9th book as a testing dataset. The testing was done 

using both Matn only or the whole Hadith (Matn and Sanad) to check if this will affect the results. Due to the complexity of the 

Classical Arabic language and the few tools dealing with stemming, different stemming and lemmatization techniques were used 

interchangeably to get appropriate stemming for the Arabic words. The experimental results were done on 9 books containing 

(62,169 Hadiths) to determine the similarity between Hadith books using machine learning techniques in either Matn or Sanad or 

both. The remainder of this paper is organized as follows: In section 3 shows the related works, Section 4 shows the proposed 
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system for this study, along with the work done in the analysis. Section 5 shows the similarity model technique that used in this 

study. The experimental results and evaluation are shown in section 6. Finally, the conclusion is presented in section 7. 

I. RELATED WORKS 

      Many researchers have studied the Arabic text classification, while few of them used the machine learning algorithm to 

knowledge discovery in the Hadith, and its classification most of the studies like Nur Aqilah (2019) were based on the 

authentication of Hadith based on either Matn or chain of narrators (Sanad). Other studies focused on the information retrieval and 

clustering of Hadith subjects themselves. In this section, some of the previous papers are used to show how close are from this 

research paper or that helped to prepare this paper. as shown in Table 2, like the following H. M. AbdElaal et al (2019) in his 

paper used three methods to classify Hadith. one of them was based on the classification of Hadith for the Matn and the Sanad 

together. They converted Sanad of Hadith to feature terms which are composed of narrators’ names using N-grams method to 

identify the chain of narrators and its distinct patterns that is important to evaluate the Sanad itself. In their paper, they used 1300 

Hadith as a dataset to apply the classification mode. Where on the paper Ahsan Mahmood et al (2017) proposed an Information 

Retrieval System for users to get their results according to the query. Based on the Extraction of Entities, tokens Creation, stop 

words removal, POS (part of speech tagging). Ahsan Mahmood paper was based on Sahih al-Bukhari book in Urdu and not in 

Arabic. 
In his paper, Shatnawi (2011) proposed a reliable method to extract Hadith Matn from web pages including Hadith database 

collection to find out the correctness of each Hadith. In his study, Shatnawi et al (2011) proposed a knowledge discovery 

algorithm from Hadith Matn by using classification algorithms that classify Hadith Matn into one of the known books of Hadith 

(classes in terms of classification). Finally, Hadith has different experiences due to their linguistic structures and diverse format in 

each book. Therefore, proposing a single algorithm for data extraction or text classification is not possible.  

II. PROPOSED METHODOLGY 

      The goal of this paper is to propose a Similarity Retrieval System, to find how similar are Hadith to each other so the user can 

check the similarity between Hadith book (Sahih) and itself or Sahih and other Sahih. The important steps of this system include 

extraction of Matn, stop words removal, Lemmatization, Stemming and Creation of continuous bag of words and training 

paragraph vector model. Fig. 4 represents the proposed methodology hierarchy. 

 
 

Fig 4: Proposed Methodologies 

 

Corpus of Hadith  

Data used in the study was scrapped from the site islamicbook.com, the results are gathered in 9 csv files of Hadith that represent 

9 Hadith books of a total of 62,169 Hadiths. The extracted data contains Hadith with Diacritic marks. The books were edited to 
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remove the Diacritic to help in the data preprocessing and stemming stages. Hadith similarities decision was determined using 

three ways of training and testing:  

 
i. Concatenate 8 Hadith books with their Matn and Sanad together to represent the training dataset and use the ninth book 

(Malik’s Muwatta) with its full Matn and Sanad as the testing dataset. 

ii. Testing Sahih al-Bukhari against itself with full Matn and Sanad to determine similarities in the book itself. 

iii. Using Matn only extraction from Sunnan Ibn Maja’s book and tested it against itself to determine the similarities in the book 

using Matn. 

 

Preprocessing 

The preprocessing of the datasets started by removing the Diacritic marks, removing stop words, and doing the normalization for 

Arabic words to avoid any similar words with different typing characters.  

  
Word stemming Versus Lemmatization  

Languages are made up of several words that are in most cases derived from one another words. This is called the Inflected 

Language. Stemming and Lemmatization are both considered as a pre-processing step in many applications of text mining, 

information retrieval, and question-answering systems. The Arabic language has many features that affect stemming methods that 

depend on both inflectional and derivational morphology. Stemming and Lemmatization aims to achieve the root forms of 

inflected (derived) words. Stemming use different approach to Lemmatization to produce root forms of words.  Word stem is that 

core part of the word that remains after the prefix and suffix removal. Lemmatization aims to find the base (or lemma) of a word 

by considering its inflected forms. Lemmas always result in a dictionary form, and it refers to words having the same meaning. On 

the other hand, Stem of the word is different than its lemma. In this study, 2 different methods have been used and their validity 

was checked against the suggested model. 

 
1) Tashaphyne Arabic Light stemmer 

Tashaphyne (2017) is an Arabic light stemmer that mainly supports light stemming through removing prefixes and suffixes 

using modified finite-state automation to generate all possible segmentations. Tashaphyne has default prefixes and suffixes, it 

also allows the use of customized prefixes and suffixes list. Tashaphyne offers root extraction for Arabic words in a better 

accuracy compared with popular stemmers like ISRI stemmer and Stanford stemmer. It is worth mentioning that Arabic 

stemming may not identify similar words having the same meaning. Table 1 shows an example of the expected output from 

applying popular ISRI stemmer, Tashaphyne Arabic Light stemmer, and Farasa Lemmatization on a sample Hadith Matn 

 

2) Farasa Lemmatization 

Farasa Lemmatization (2017) model was built used a large diacritized corpus that was used to implement a dictionary of words 

and their possible diacritizations according to the number of occurrences of each form. This corpus was created using 9.7 

million words with 200K unique words. More than 70% of the corpus was in MSA and the remaining part represents religious 

texts written in classical Arabic (CA). The main idea behind Farasa is to use most frequent diacritized form of words that 

appeared in this corpus and find the highest morphological analysis score between its diacritized form and the word in the 

corpus. This means that model looks for the frequent word diacritization regardless of its surrounding context. In general, it 

was found that using lemmatization can improve the performance of Arabic text analysis systems 

 

Table 1 Comparison between different outputs for stemming and Lemmatization 

Hadith without stemmer  من أطاعني فقد أطاع هللا ومن عصاني فقد

 عصى هللا

Hadith after using ISRI stemmer  من اطع فقد اطع الل ومن عصا فقد عصى

 الل

Hadith after using Tashaphyne Arabic Light 

stemmer 

من ءطعن فقد ءطع هلل من عصن فقد 

 عصي هلل

Hadith after using Farasa Lemmatization أطاع قد أطاع هللا من عصى قد عصى  من

 هللا

 

III. SIMILARITY MODEL TECHNIQUE 

           In this paper, the Paragraph Vector algorithm introduced by Le and Mailkov (2014) (well known as Doc2Vec) is used as 

the similarity technique, it represents an unsupervised machine learning technique that uses pieces of texts to learn the continuous 

distributed vector representations. This text can range from sentences to paragraphs, till to a large document each with a variable 

length.  
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In this model, the vector representing the features is trained to predict words in a paragraph by concatenation of multiple word 

vectors from a paragraph, and then then it can predict the next word in the context. Rumelhart et al (1986) mentioned that 

Paragraph vectors are similar to word vectors in that they are trained by stochastic gradient descent and back propagation. During 

Prediction time, paragraph vectors are inferred with the word vectors fixed and use the new paragraph vector for training till it 

converges. one of this model advantages is that it learns from unlabeled data, also it addresses one of the pain points of the BOW 

(bag-of-words)modes in two ways. first, they consider the word order in a similar way of n-gram model with large n can act even 

in a small context, secondly and based on word order it inherits the semantics of the words through preserving a lot of text 

properties. Paragraph Vector is an updated version of word2vec, using 2 Paragraph vector architectures [fig. 4] 

1. Distributed memory (PV-DM). which is based on CBOW 

2. Distributed bag-of-words (PV-DBOW) which is based on skip-gram 

In CBOW the objective function is to maximize the log probability of target word occurrence of given word context. On the other 

hand, skip-gram uses one-word occurrence for multiple context word prediction [table 3]. The objective functions for both 

architectures are as follows 

 Table 2 Paragraph vector architectures objective function 

 

 

Fig 5 Paragraph vector architectures  

Based on the above explanation, the Doc2vec technique is used to discover and identify the similarities between Hadith books 

since the objective is to look for the common sentence in Hadith and not for particular words. The main aim is to look for either 

similarity in Hadith or Matn or both. 

 

Distributed memory 

 (PV-DM) 

Distributed bag-of-words 

 (PV-DBOW) 

 

 

 

the log probability log p(wt|d) indicates the prediction of the 

target word within the document 

the log probability log p(wt,j|d) indicates the prediction of 

the word within the document 
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IV. BUILDING MODEL 

The implemented code for this study was done using Python-3.6.5 implementation of the Gensim package The Attributes used to 

train the model are as follows.  

Most similar method: used to get the document similarity. This method computes cosine similarity between a simple mean of the 

projection weight vectors of the given words and the vectors for each word in the model. The method as described by Radim and 

Sojka (2010) corresponds to the word-analogy and distance scripts in the original word2vec implementation, Table 3 details the 

attributes of the paragraph model technique used through this implementation 

 

Table 3 attributes of the paragraph model technique 

 

Attribute Definition 

Vector_size feature vectors Dimensions 

Epochs number of iterations over the corpus 

min_count minimum word frequency 

window 
the maximum distance between the current and predicted 

word within a sentence 

dm 
we set this as (0 ) to use distributed bag of words (PV-

DBOW) training algorithm is employed 

dbow_words 
we set to 1 to train word-vectors (in a skip gram way) 

along with DBOW doc-vector training 

 

Experimental Scenarios and outputs, in this scenario the following was implemented 

1. Malik’s Muwatta is used to test its similarity against the full Hadith set (remaining 8 books). (fig. 6 shows a sample of 

the output for this case) 

2. Sahih al-Bukhari is used (7009 Hadiths) to test its similarity against itself. (fig. 7 shows a sample of the output for this 

case) 

3. Ibn Maja (Matn only) is used to test its similarity against itself. (Fig. 8 shows a sample of the output for this case), table 4 

is showing the results and comments for each of these scenarios. 

 

Table 4 Summary of scenarios results 

 

 

 

The accuracy range was calculated using python, and the accuracy is output from the Doc2Vec model 

 

Scenario 
Vector 

size 
min_count Epochs window 

Accuracy 

range 
Comments 

Malik against 

others Full Data 

set 

80 5 100 5 0.8 The more similarity in Matn, is the more accuracy 

80 5 100 5 0.54 The more similarity in Sanad, is the less accuracy 

Sahih al-

Bukhari against 

itself 

80 4 100 5 0.58-0.81 The more similarity in Matn, is the more accuracy 

80 8 100 5 0.6-0.8 The more similarity in Sanad, is the less accuracy 

80 10 100 5 0.6-0.8 The more similarity in Matn, is the more accuracy 

Ibn Maja (Matn 

only) against 

itself 

80 4 100 5 0.9 
The output is almost identical in the Matn as 

shown 

80 5 100 5 0.7 
Although, the accuracy is showing high, the 

similarity output is far from the tested Matn 
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Fig 6: Malik’s Muwatta test 

 

 

 
Fig 7: Sahih al-Bukhari test 

 

 

 
Fig 8: Ibn Maja Matn only test 
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V. CONCLUSION AND FUTURE WORK 

      One of the drawbacks of Doc2Vec Model is that it needs a big number of documents to be used as a training set and this was 

reflected already in the result shown here, especially in the case of Matn with Matn. The minimum number of word count when 

increased was able to predict a Matn similarity in Hadith, which is reasonable; however, this word count when decreased was able 

to predict mostly similarities in Sanad, using the full Hadith data set, which is slightly more than 60 thousand Hadith (documents) 

has improved the results even when comparing with different Hadith books. On the other hand, testing using Matn only was not 

showing good results since the Matn text itself was not enough to create a set of features to train the model. This means that 

training the model using some other books that are in the same subject as Books explanation (Tafseer Ibn Hagar for Sahih al-

Bukhari) and similar books may result in a better and improved performance 
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