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Abstract - A hybrid technique to extract concepts from Al-Qur’an texts was proposed in this paper.  The technique involves 
the deployment of linguistic and statistical approaches to extract key phrases from Al-Qur’an texts regarding Hajj and 
Umrah (pilgrimage).  The next step was to use the key phrases as input to concepts extraction using the theory of Formal 
Concept Analysis (FCA).  The use of Natural Language Processing (NLP) pattern extraction in the extraction of key phrases 
is crucial since many key phrases from Al Qur’an texts could not be extracted using common English Natural language 
Processing (NLP) technique.  In this paper, NLP pattern extraction and TF-IDF technique were used to extract the key 
phrases that were eventually used as input to FCA to extract the formal concepts. Concepts extraction is imperative since the 
concepts could further be used in many applications especially in information retrieval.  Results obtained based on the 
experiments that have been conducted indicate that the proposed approach is significant in identifying relevant concepts in 
Qur’anic domain. 
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I. INTRODUCTION 
 
Extracting a small set of units of keywords that are 
composed of one or more terms, from a single 
document is an important problem in Text Mining 
(TM), Information Retrieval (IR) and Natural 
Language Processing (NLP) [1].  The exact definition 
of keywords extraction may differ slightly depending 
on the domain, or more specifically; the task at hand.  
However, in general; keywords extraction process 
could be performed using four techniques that are : 
rule based linguistic approaches, statistical 
approaches, machine learning approaches and domain 
specific approaches. 
 
According to the International Encyclopedia of 
Information and Library Science, a keyword is 
defined as “a word that succinctly and accurately 
describes the subject, or an aspect of the subject, 
discussed in a document[2].  Keywords can be in the 
form of single terms or phrases hence both single 
words (keywords) and phrases (key phrases) may be 
referred to as key terms.  Keyword searches provide 
only an approximate specification of the information 
items to be retrieved [3].The success of searching for 
relevant resources using just keywords  cannot be 
formally verified unless empirical assessment of 
keyword-based retrieval systems are conducted [3].   
 
Manning and Schütze in their famous book entitled 
Foundations of Statistical Natural Language 
Processing, stated that “words are organized into 
phrases, groupings of words that are clumped as a 
unit. One fundamental idea is that certain groupings 
of words behave as constituents.” [4].  .  Siddiqi and 
Sharan explicitly differentiate the terms key words 
and key phrases by stating that: “A key phrase 

connotes a multi-word lexeme (e.g. computer science 
engineering, hard disk), whereas a keyword is a 
single word term (e.g. computer, disk).” [5].  They 
also argued that sometimes using single words as 
index terms can lead to misunderstanding, concurring 
to the idea on words constituency by Manning and 
Schütze. 
 
The process of extracting information or verses from 
Al-Qur’an text is non-trivial due to the nature of the 
Qur’an itself.  Usually, information retrieval 
regarding Al-Qur’an involves the retrieval of verses 
relating to specific concepts of interests.  The 
challenges come in many forms such as same 
concepts that might be mentioned in different verses, 
a verse that may be alluded to many themes, a 
concept mentioned suing different words (depending 
on the context), a term that may refer to different 
things (depending on the context), and a term that 
might have different name/s which are not in the 
same synonym group of the term itself [6]. 
 
A comparison on Qur’anickeywords search and 
concepts search has been done by Al-Taani where it 
has been shown that synonyms based system has the 
highest precision compared to text-based and stem-
based systems respectively [7]. The use of both 
keywords and key phrases are imperative in 
published literature since they provide indications to 
the contents of the literature [8].  In fact, according to 
Buckley et. al, “Keyphrases are a useful form of 
metadata because it condenses documents into a few 
pithy phrases that can be interpreted individually and 
independently of each other” [9].  In 2012, Brian Lott 
presented his survey on keyword extraction 
techniques.  He concluded that although various 
methods are usually used to extract keywords, most 
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methods strive to do the same thing by using some 
heuristics to define a set of words that are considered 
accurate to describe the themes or information in a 
text [10].  Siddiqi and Sharanhas conducted a survey 
on the techniques used to extract keywords and key 
phrases based on four existing techniques in literature 
that are rule based linguistic approaches, statistical 
approaches, machine learning approaches, and 
domain specific approaches.  The strengths and 
weaknesses for each techniques were outlined hence 
giving appropriate guideline for related research[5].   
 
Realizing the importance of both keywords and key 
phrases especially in the Qur’anic domain, some 
researchers have explored the use of both keywords 
and key phrases to extract the key terms for 
information retrieval regarding Qur’anic verses.Saad 
et al had performed several experiments to identify 
the best technique extract terms from Qur’anic 
translated text based on linguistics, statistical and 
hybrid approaches.  They have discovered that the 
hybrid approach that combined the linguistic and 
statistical approaches is the best in the effort to 
identify relevant concepts using the domain corpus 
[11]. A hybrid approach for indexing and searching 
the Holy Qur’an using a combination of syntactic and 
word semantics to search Arabic Qur’an text was 
proposed by Tarawneh and Al-Shawakfa in 2015.  
They asserted that their work was the first of its kind 
on Arabic Qur’an and their proposed algorithm shows 
an efficient performance in the retrieval of 
information from the Qur’an text [12].  Other work 
include a method to identify terms from the Arabic 
text of the Qur’an by Alrehaili and Atwell [13]and an 
algorithm based on term frequency to identify 
subjects for groups of text by Jamil et al [14].   
 
The aim of this study is to propose a hybrid method 
to extract keywords and key phrases for Qur’anic 
translated text and consequently use the key terms to 
extract the corresponding concepts based on Formal 
Concept Analysis (FCA) method.  FCA a theory of 
data analysis that identifies conceptual structures 
among data sets and produces graphical visualizations 
of the structures  [15].  It has been extensively 
applied in many fields such as Computer Science, 
Information Science, and Engineering.The main idea 
about FCA is that it models concepts as units of 
thoughts, consisting of two parts [16] ; 
 

 The extension – consists of all objects 
belonging to the concept 

 The intension – consists of all attributes 
common to all those objects 

 
The extracted concepts based on FCA theory could 
then further be used in semantic information retrieval 
process.The motivation of this study is to propose a 
technique that combines a hybrid key terms 

extraction method and use the results obtained to 
extract the formal concepts based on FCA theory. 

 
II. KEY TERMS EXTRACTION USING 
HYBRID TECHNIQUE 
 
2.1. Terms ExtractionUsing Statistical Method 
Based on previous research, it has been shown that 
statistical method based on word frequency analysis 
such as term frequency (tf) as proposed by Luhns[17] 
and Inverse Document Frequency by Jones [18] are 
widely used due to its effectiveness and simplicity 
[19].  Term frequency (tf) and term frequency-inverse 
document frequency (tf-idf) have been discovered to 
demonstrate the best results in the determination of 
relevant terms to identify concepts [11] while in 
another study focusing on the Qur’anic translated 
verses relating Hajj an Umrah, tf has shown the best 
results in terms of terms extraction compared to tfidf, 
average tf, residual idf[20].  Hence, in this study; tf 
will be used as the statistical method to extract single 
terms from 53 Qur’anic verses related to Hajj and 
Umrah.  The verses used are from Hilali Khan 
English translated version of the Holy Qur’an.  This 
is a very popular English translation of the Holy 
Qur’an by Dr. Muhsin Khan and Dr. Muhammad Al-
Hilali since it provides an extensive notes for the 
readers in the English text itself.  Extracted terms 
using tf will then be combined with the extracted 
terms and key phrases from the next phase. 
 
2.2. Extraction of Key Phrases using Natural 
Language Processing (NLP) Pattern 
Ismail et al had proposed four regular expression 
patterns to extract key terms based on NLP for the 
domain of Hajj and Umrah[21].  They have tested the 
performanceof the extracted terms from the patterns 
against a prominent Ontology Learning system, 
Text2Onto and QTerm; a technique proposed by [22].  
Ismail et al had demonstrated that their proposed 
patterns has better performance in terms of precision 
and recall compared to Text2Onto and QTerm[23].  
Consequently, this study will adopt the proposed 
patterns as part of the process in key terms extraction 
for the same domain.  Similar to the process in 
Section 2.1, tf will be used to select the final terms 
based on the extraction of terms and key phrases 
using the patterns. 
 
The patterns were designed using Java Annotation 
Pattern Engine (JAPE) and were used in the built-in 
Information Extraction (IE) component set called A 
Nearly New Information Extraction (ANNIE) 
component in General Architecture for text 
Engineering (GATE).  In GATE, ANNIE is a 
component that analyses unrestricted text in order to 
extract information about pre-specified types of 
events, entities or relationships [24].  Prior to the 
applications of the patterns in GATE, the data has to 
be preprocessed by removing symbols such as 
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punctuation marks, hyphens, and words such as “i.e” 
and “etc.”.  Next, the capital pronouns that exist in 
the middle of verses such as Him, Me, Us, We, My, 
and His Lord were replaced with the term Allah.  In 
GATE, linguistic preprocessing that includes 
tokeniser, sentence splitter, and Part-Of0Speech 
(POS) tagger have been implemented.  Output from 
GATE were then combined with the output from tf 
method in Section 2.1 to form the final key terms for 
this study. 
 
III. RESULTS AND DISCUSSIONS 
 
3.1. Output from Key Terms Extraction 
Keywords obtained from the process in Section 2.1 
and key phrases from Section 2.2 were combined to 
form the key terms.  The key terms consists of a total 
of1346 unique key terms.  The key terms are stored in 
excel file where the redundant terms were removed 
and the data are stored according to their 
corresponding verses (53 verses relating to Hajj and 
Umrah were used in this study).  The related verses 
were obtained MushafTajweed, a widely used version 
of Al-Qur’an interpretation by Sheikh Abdullah 
Basmeih[25]. In the version, the Qur’an is divided 
into several themes, among which is Hajj and Umrah.  
Within the theme Hajj and Umrah, there are seven 
clusters of sub-themes simplified as follows : 

1. Arafah 
2. Umrah 
3. Hajj and its Obligations 
4. Ka’abah al-Musyarrafah 
5. Makkah al-Mukarramah 
6. Manasik (Practice) of Hajj 
7. Slaughtering 

The next process was to import the key terms into 
FCA tool in order to extract the formal concepts.  The 
terms were imported based on the seven clusters, 
hence producing corresponding seven FCA lattice 
outputs.   

 
3.2. Generation of FCA Concepts 
Many researchers have created their own tools in 
order to obtain the formal concepts as defined by the 
theory of FCA.  An overview of FCA tools is 
provided by Tilley [26].  Earlier tools that have been 
developed were either unavailable to public, written 
in German or only comprehensible for 
mathematicians[27].  However, the situation has 
changed over the years where the number of publicly 
available FCA software is increasing and in fact to 
date there are several dedicated websites on FCA that 
provide links or access to open-source FCA software 
such as a comprehensive FCA website by UtaPriss 
(http://www.upriss.org.uk/fca/fca.html) that also 
contains the link to https://fca-tools-bundle.com/; a 
website that provides users with a diverse set of tools 
for Formal Concept Analysis. 
 

However, although there are various options of freely 
available FCA tools, the choice of the tool to be used 
in this study was done based on the suitability of the 
output with regard to the study. Galicia was chosen to 
be used since all concepts could be read directly from 
each node.The process to obtain the FCA concepts 
begin with the excel data file in Section 3.1.  Galicia 
can process information as binary tables or multi-
valued contexts.  However, it can also read relational 
context file ( rcf file) where the file can be imported 
and processed in Galicia.  Since the data file for this 
study is in Excel, we need to convert the .xls file into 
.rcf file.  Once the file has been converted, then it can 
be processed in Galicia to obtain the FCA concepts in 
the form of lattice output. In Galicia, the imported. 
.rcf file will be represented as binary table called the 
FCA context table, as shown in Table 1 below. 

Table1: The context table for Cluster 2 (Umrah) 

 
 
Table 1 show the binary table for data entry in Galicia 
(commonly referred to as the FCA context table).  
Referring to Table 1, the columns in the table 
represent the key terms extracted from Cluster 2.  In 
the FCA context table, the columns are usually called 
the attributes whereas the rows (called the FCA 
formal context) represent the corresponding verses 
that the terms come from.  Note that Table 1 only 
shows part of the whole context table for the cluster 
of Umrah..  In essence, Cluster 2 has two context 
from the verse Al-Baqarah.  For the purpose of 
simplicity,  each verse is labelled using its associated 
acronyms.  In this case, thecorresponding verse is Al-
Baqarah, ayah no 158 and 196 hence the acronym 
used is AB and the contexts are labelled as AB:158 
and AB:196 respectively.   Once the context table is 
ready, the output lattice can be constructed using the 
Next-Closure algorithm [15] in Galicia.  The 
corresponding output lattice obtained is shown in 
Figure 1. 

 
Fig.1. Sample output lattice from the cluster of Umrah 
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Using FCA to extract the formal concept is 
imperative since the theory of FCA has been widely 
accepted since its introduction by Ganter and Wille in 
1999 [15].  The mathematical formulation has then 
been translated into practical implementation by 
numerous researchers that lead to various FCA tools 
available these days.  Although the tools are usually 
customized to the requirements of the developers, 
some tools can be used to serve certain purposes such 
as to display the lattice output of the FCA context. 
The output lattice plays a significant rolein any FCA 
tool since it represents each concept with their 
associated attributes.  
 
The significance of FCA concepts is that the concepts 
can be used in semantic applications in many 
domains as summarized in [28]such as in knowledge 
discovery, processing and representation [29-36], 
information retrieval [31, 37-40], text mining [41, 
42], semantic ranking [43]and also in the 
development and use of ontology [16, 44, 45].  In 
addition, results from this study can further be 
utilized such as by extracting the adjacency matrix of 
the concept lattices[46] and use the matrix in the 
similarity measure of concept lattices[47]. 

 
CONCLUSIONS 
 
The effort in the process of key terms extraction was 
done by many researchers, each with their own 
methods proposed to cater for certain applications or 
domains.  Nonetheless, existing techniques for the 
extraction of key terms such as rule based linguistic 
approaches, statistical approaches, machine learning 
approaches and domain specific approaches serve as 
the foundations to all the proposed methods.  This 
paper attempts to highlight the significance of using 
an appropriate method to extract key terms using a 
combination of statistical approach and NLP regular 
expression patterns and therefore use the extracted 
key terms as input into FCA tool to formally extract 
relevant terms as semantic concepts.  FCA serves as a 
sound theory to formally extract concepts that 
consequently can be used in various domains of 
applications. 
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