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A Graph-based Algorithm for Clustering Quranic Surahs
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Abstract

The Holy Quran is revealed from God Almighty. Up to now many scholars and researchers have tried to
understand the Holy Qur'an and comprehend it. The availability of computer systems is a great
opportunity to help researchers reach higher peaks by speeding them up in their way. Clustering is one
of the methods has been used to understand the structure of the data. In clustering, we want to divide
samples of data into groups so that the members of each cluster are similar together and are different
from the members of the other clusters. Clustering of Quranic surahs has been the subject of some
computer studies on the Quran. In these studies, different approaches have been considered to
vectorizing the surahs. In a study, Thabet formed vectors of each surah by considering some stems of
Quranic words as features and the normalized probability of their occurrences in the surah as feature
values and clustered just 24 surahs due to the sparseness of the obtained data matrix. With a similar
approach in vectorizing the surahs, Moisl calculated the minimum surah length threshold per feature in
order to solve the problem of shorter surahs by using some concepts of statistical sampling theory, and
could cluster more surahs. Instead of using words as features, Sharaf eonsidered 13 features including
existence of referring to the story of Adam and Iblis, number of the phrase «/.i7 uif &7 t» (O you who

believe), and determined the method of measuring each feature. Then, he formed data matrix and
clustered the Qur'anic surahs. In another study, Sufi et al. considered the topics identified for each verse
in the Tafsir Rahnama as features and constructed a binary data matrix based on the presence or
absence of that topic in the Tafsir of that surah and applied clustering. In this article, we have clustered
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the surahs of the Holy Quran based on the co-occurrence of words in it. To achieve this goal, we have
used an existing graph-based approach. In the present study, we first represent each surah as a weighted
undirected graph. Then we form the vector of each surah by considering closed frequent sub-graphs as
features and relative occurrence of them in each surah as feature values, and eventually cluster the
surahs. We used the Silhouette score to evaluate the quality of clustering. Based on this criterion, in the
best clustering among different runs, the Silhouette score of 0.91 was obtained. This research provides a
proper structural infrastructure for specifying the semantic layer of Holy Quran surahs for
computational linguistics researchers in the domain of Quranic studies.

Keywords: Document Clustering, Text Graph, Frequent subgraph, Computational Qur'an mining
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(Figure-2): Graphs of surahs “Al-A’la”, “Al-’Asr”, “An-

Nasr” and “Al-Falaq”, from right to left and top to bottom,
respectively, obtained using a window of size 4.
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(Figure- 3): An Example of data matrix. This matrix, in

terms of structure and method of formation, is consistent
with the method of surah vectorization, but the numbers
inside the matrix are exemplary and may differ in the actual
vector of the surahs.
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(Figure- 3): Number of closed frequently sub-graphs (CFSG) in the vector of each surah for msp = 11, ws = 2. The horizontal and
vertical axes show each surah number and number of CFSGs, respectively.
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Table 2: The results of surahs clustering for the execution
with parameters msp= 48, ws=7, f= 2.
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Table 1: The best results according to silhouette score for
each window size.
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(Figure- 4): Clustering results for the execution with parameters msp = 48, ws = 7 and f = 2. (a) membership of the surahs in clusters

in the order of the number of surahs. The horizontal and vertical axes show the cluster number and name of surahs, respectively. (b)
silhouette scores for each sample. Each black dot indicates the average silhouette score of the members of the corresponding cluster,
and the red dotted line indicates the clustering silhouette score.
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