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ABSTRACT

The availability of intelligent data mining tools are vital to help explore and comprehend the religious text of
Islam. In this paper we present the research background of a platform offering an illustrative graphic-based
decision aid tool enabling Qur’an experts to easily detect links between the multiple aspects presented in the
Qur’an. This tool not only links one chapter to another chapter, or one verse to another verse through words,
but also connects chapters and verses together through concepts and dependencies. As such, the platform is a
self-evolving platform, interconnecting data through their aspects and dependencies. The user can expand the
database by adding new dependencies for example. The platform is an extendible Web application. We
propose combining several tools, mainly Java and PhP. This platform combines neural network in data mining
and TFIDF algorithms to analyze and filter Qua’ran’s content. The design of our approach is discussed and
detailed.
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1. Introduction

The Qur’an is believed to be the only holy document in history to preserve its content, structure,
words, points, and accents conservatively. Muslims across the globe, regardless of their native
language, should recite the Qur’an in Arabic, including during prayers. This aspect is extremely
important when analyzing the Qur’an, as the set of words in Qur’an is fixed and widely memorized.
Each verse in the chapters (Sourats) of the Qur’an has a significant meaning; hence, the massive
number of Qur’an interpretation books and studies. However, it is possible to minimize the number
to the most famous or reputable ones. Tanwir al-Migbas min Tafsir Ibn Abbas, “ Jwsi (e slidall 65
wie o7 is an interpretation of the Holy Qur’an by Abd-Allah ibn Abbas [1]. Another prominent
book is Al Jam'e Al Ahkam Al Qur’an, * 7l il alSal s daud) (e canai Ll el 5 ¢ ASaY adlalI[2] by
Al Qurtubi (1214-1273CE). This ten-volume book is a commentary on the Qur’anic verses dealing
with legal issues. Nukat al-Qur’an al-Dallah ala al-Bayan by Al Qassab (d. 360AH/970CE) is a
commentary discussing applied Islamic Law [3]. Other notable interpretation books include: [4]
Abdul-Hameed al-Faraahee’s book At-takmeel fee usool at-ta’weel; Shu‘bah ibn al-Hajjaaj wrote, in
the 8th centery, a book of interpretation, which was a collection of the opinions of the prophet’s
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companions and sahabah; Ibn Taymeeyah wrote a treatise called “Mugaddimah fee usool at-tafseer”
in the 13th century; lbn ‘Abdis-Salaam wrote a book about the Qur’anic metaphor; and in the 20™
century, Shaykh Taahir al-Jazaa’iree wrote At-tibyaan fee Uloom al-quraan..

2. Problem statement

Data mining in the Qur’an is certainly necessary. For example, the relationship between monotheism
(2= 51, the worship of one God (4 sae), and the respectable and kind treatment towards one’s
parents (cedlsh ), is exposed diversely and frequently in the Qur’an. The frameworks and verses
discussing these themes can be dissected to explore these values’ relationships within the same
Sourat, as well as their position within the order of revelation of the Sourates (L Js3 < 55) and
verses. Of course, the context of revelation (Js3ll <) must also be analyzed along with other
elements. Readers can also question whether these links are isolated or interconnected with other
issues, such as kinship (a~_! 4lw), good neighborliness (U sa!! =), building a family, and raising
children. Is there a link between all of the above mentioned aspects and goodness or corruption in the
earth, as mentioned in chapters 2 (Sourat The Cow: 5l 5, 5) and 13 (Sourat The Thunder: 3 s
ac J1)? The significance and relativity of the topics of the chapters (Sourats) combining the worship
of God and kind treatment towards parents is studied as well to establish a broader context to these
principles. Is there any relationship between them and the rules of Educational Psychology which,
according to Western schools, does not include the worship of God as an important factor that may
be part of the solution? etc. Data mining can expose the interlocking relationships of themes in the
Qur’an’s to extract conclusions from which humankind can benefit. These conclusions may be
rectified, formulated more precisely, or revised by the researcher who could introduce additional
relevant data. The platform mining data should be flexible and user-friendly to be easily and
efficiently used by researchers and experts.

Another example of the necessity of data mining in the Qur’an is the attempt to determine the human
enemy who is obstructing an individual’s progress and the development of nations; and, who is
threatening social peace as well as safe and decent living conditions. Could we find a coherent
answer to this question in the Qur’an's Narration? According to Islamic beliefs, Satan is the greatest
enemy of humankind, as explained in the in the Qur’an (chapter 35): “Indeed, Satan is an enemy to
you; so take him as an enemy. He only invites his party to be among the companions of the Blaze.”
Who is hampering the work of the prophets? To be more precise, who among human beings aids
Satan against messengers? Are they the people (»s&) or an eminent group (3«) among the people?
Who were these eminent groups throughout the eras? What kind of relationship exists between the
people and the eminent group? What links all of these parties with the “Poets” (in this context, the
Poets are those who are manipulate the people: ¢! =all) and the topics discussed in the chapter of The
Poets (s) =il 5 5u)? What is the underlying meaning(s) of the verb “seduce” (s s21), which is used to
describe the actions of Satan and the Poets? What is the link between the prophets mentioned in the
chapter of Poets and the poets as well as with the chapters mentioning the eminent groups? Who are
the soldiers of Satan mentioned in the chapter of The Night Journey (s!_,~¥'); and, what is their
relationship with the horses and foot soldiers revealed in the same chapter? What are the
relationships between the themes of the chapters, The Poets and The Night Journey? What is the
relationship between the eminent groups and Haman (ola)? What is the significance of the linking
of the name “Haman” with “Pharaoh”, mentioned six times in the Qur’an in three different chapters?
What are the links between the topics of these three chapters, and so on? Again, dissecting this web
of themes can further provide some answers to these questions.

Data mining can certainly assist the reader in the analysis process. We offer a tool (platform or

system) to expose complex relationships between the Qur’an’s data (its words and apparent
meanings) for the benefit of the Qur’an reader, as well as that of the specialized scholar or
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researcher. This tool should be malleable as to satisfy the requests of the users. .Scholars and
researchers using this tool can guide the search by imposing new rules and/or by expanding the
database. For instance, if we look for the relationships between data concerning seeing God on the
Day After, there are texts in the Qur’an explicitly mentioning this event, "some faces, that Day, will
be radiant. Looking at their Lord" (chapter 75), and "no! Indeed, from their Lord, that Day, they will
be partitioned” (chapter 83). The user can enrich the database by adding, “for them who have done
good is the best [reward] and extra” (chapter 10), wherein some scholars interpret the term “extra” as
looking at the face of God. Concerning the aforementioned theme of kinship, it is discussed,
although not explicitly, in three verses in the chapters Cow and Thunder (x=_l53_adl): "and sever
that which Allah has ordered to be joined™" (chapters 2 and 13) which contrasts the verse, “and those
who join that which Allah has ordered to be joined”. This information can be added to the flexible
platform.

3. Related work
We have found few projects, surrounding text mining and statistical classification, which include a
comprehensive study of data mining in the Qur’an.

Text Mining in Qur’an: In work [5], the author attempted to offer computer assisted Qur’anic text
mining. He developed some online applications, such as word co-occurrence, chapter relatedness,
Qur’an concordance, and verse similarity applications; he also developed two data sources—verse
relatedness data source and pronoun reference in the Qur’an data source.

Statistical Classification: A statistical classifier of the Holy Qur’an Verses (Fatiha and Yaseen
Chapters) has been proposed, in which a system has been conceived to categorize the verses in each
chapter [6].

Generation of Frequent Patterns: Another method [7,8] consists in representing the Qur’anic text
corpus as a graph, and applying a frequent sub-path mining algorithm on it to generate frequent
patterns. The aim is to cluster and index similar verses of the Qur’an.

Discovering thematic interrelationships: Another method [9] consists in discovering thematic
interrelationship between different Sourates (chapters) using their lexical frequency profiles. It has
been applied successfully on 24 Sourates with more than one thousand words each.

Qur’anic Knowledge Map: Reference [10] suggested developing of a comprehensive Qur’anic
Knowledge Map to provide on-line applications, including among others: morphological searching,
interlinear translation, word sense disambiguation, and concept topic map.

Educational System for the Holy Qur’an and Its Sciences for people with special need: In a previous
work we suggested a system navigating Qur’an to offer services to blind and handicapped people
[11, 12].

4. Methodology
We present in this section the methodology used in our application. The neural network in
datamining and TF-IDF algorithms are applied to analyze and filter Qur’an’s content.

Advancing a Model of the Qur’an’s Content: The model of Figure 2 is used for dissecting the

Qur’an’s content. The context of revelation may be added as a dependency. The output may be a
graphic representation illustrating the network of a given aspect with its dependencies.
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Aspects and Dependencies: The complexity of the system increases with the number of concepts and
dependencies included. The database should adapt to this increasing complexity. The speed of the
information processing will also depend on this complexity and should therefore, be optimized.

Hyperlink Data: The platform should also allow the hyperlinking of words and sentences in the
Qur’an through the network of aspects and dependencies, as to ensure that the navigation of the data
will be easily accessible and the concluding process more precise.

Self-development of the Platform: The proposed platform is self-evolving. A user, especially an
expert, may enrich the database and contribute to its development. New dependencies and even new
aspects with their dependencies may be added. After being review by other experts, they may be
integrated in the platform.
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Figure 2: interconnecting data through dependencies data dependencies such as the origin
(J=Y') the qualificative (illl), the contrast (u=&3l) the properties (chapter, position of the
versus in the chapter, mekkite or medinite, specific for some people, etc...) and the results.
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Figure 3 : Flowchart for entering a new Qur’anic aspects in the platform.

4.1 Neural Network in Data mining

Neural networks are used to model complex relationships between inputs and outputs or to find
patterns in data [13-18]. This process is known as data mining [17]. The difference between these
information databases and ordinary information databases is that there is a continual manipulation
and reclassification of the data helping those who are seeking answers from the Quran to more easily
extract the relevant & particular data that they need. The ability to do pattern recognition and
function estimation is what makes artificial neural networks an efficient approach in data mining
[17].

We can classify data mining tasks into two categories: descriptive and predictive data mining.
Descriptive data mining can provide us with data so that we are able to understand what is happening
without being given a pre-set idea or conclusion. Predictive data mining permits us to enter records
that have unknown field values and it will try to forecast based on previous patterns.

The process of data mining is set up in the following stages: selection, pattern recognition,
deployment.

Selection - This first stage is when the data is chosen (determine if useful or not), prepared,
transformed and set up in order to move on to the next stage.
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Pattern Recognition - This stage is where the construction of the models are built. We will choose
the best model based on their best and most stable performances. This stage can be an elaborate and
long process.

Deployment - This final stage is when the best model selected in the previous stage is now applied to
the new data so that it can generate predictions on the best possible outcome.

Some research [13, 15, 17, 18] shows that neural networks performed better than conventional
statistical approaches in many fields and are an excellent data mining tool. Ms Smita. Nirkhi [13],
presented the potential use of artificial Neural Network in Data Mining.

Hidden layer

Figure 4: Neural network architecture.

4.2 TF-IDF Algorithm

TF-IDF (Term Frequency-Inverse Document Frequency) is a numerical/mathematical approximation
that reflects the importance of a particular word in a given piece of text or document in a collection
or corpus. TF-IDF is used as a weighting factor and its value increases depending on the number of
times a particular word appears in the text or document. The value varies depending on the amount
of times the word appears in the corpus. TF-IDF is widely used in data mining applications such as
search engines, Web content exploration.... etc. The variations of the TF-IDF weighting scheme are
frequently used by the search engines as a tool in ranking a text or a documents importance.

Several works were recently conducted to improve the TF-IDF algorithm [19-22]. Li and Guoyong
[21] claimed that the TFIDF is the most adopted approach due to its efficiency and simplicity.

5. Algorithm & experimentation
We used multi-layered perceptron with back-propagation learning algorithms for both classification
and regression type problems.

While most of Artificial Neural Network (ANN) algorithms start by using random weights, we
proceeded differently in our experimentation (Fig. 4). Since we are using semantic similarity, the
weights were calculated based on the ranking of the data mining map that we created.

The “data mining map' is the scheme that we used to describe the classification technique of our data
in our data base.
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Our data mining map is set up and classified as follows: by keywords, synonyms, categories,
location, dates & time, sources, authors. Each time we enter a new aspect we build a new data
mining map. The algorithm for entering a New Aspect is composed of the steps pointed out in Figure
3. Seven steps are accomplished when a new aspect is introduced:

1. Propose a new aspect,

2. Search in the Qur’an this aspect and identify where it is discussed or mentioned. The search
should be intelligent since the wording of the aspect may not be explicit or direct. Keywords
and an algorithm of similarity determination should be used. We may also search for
similarities using existing sources, as some Qur’an experts have already established
connections between similar Qur’anic aspects.

3. Concerning the proposed aspect, the values of the dependencies (time, location, sources) are
searched through reliable sources and added into the database.

4. Any new reliable source found will be added to the list of sources.
5. Dependencies are then searched within the Qur’an and saved in the database.

6. Connections between the new entered aspects (and dependencies) and the existing content of
the database are built.

7. After several iterations and connections our data mining map will be then enriched with new
keywords and will continue to expand and build the potential relationships between a new
aspect and the sourats. Through the iterations and comparisons, the ranking of keywords
(sources, authors, categories) will continuously changed and improved.

The platform is an extendible Web application. We proposed combining several tools, mainly Java
and PhP.

6. Results

The models are now designed. The kernel of platform has been conceived by using the framework
codeigniter. We have also prepared a list of reliable sources to collect data. The process is certainly
lengthy and requires human resources to enter a large number of data. We started by validating the
concept with a few set of aspects.

The feed-forward for the back-propagation topology is very important, and there is no perfect
solution on how to optimize the layout of the network. Each particular application has its own
criteria and challenges.

To improve our results, we first tried to focus on the optimal selection of the parameters for the feed-
forward for the back-propagation. Since the number of layers and the number of the processing
elements per layer are big, we focused on our data mining map to better describe and understand the
new sources and the ‘sourats’.

With our choice of data mining map items, we were able to train and learn our back-propagation

algorithm, and therefore to be able to filter relevant relationship between aspects and the Qur’an
content.
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7. Conclusion
Our objective is to create a platform offering an illustrative graphic-based decision aid tool enabling

the users to data mine in Qur’an. In comparison with the existing applications mentioned above, our
platform aims to benefit users far more. The model of aspects and dependencies gives us powerful
tools to explore data in depth, as it analyzes links more profoundly. Our tool extends beyond linking
one chapter to another chapter, or one verse to another verse through textual repetition and
similarities. It connects chapters and verses together through concepts and dependencies, which
presents a large interconnected net.

In the future, we propose bridging with hadiths. This is an immense task, of which detailing the
process thoroughly goes beyond the scope of this work. For now, the platform will limit its attention
to connections between Qur’anic aspect and hadiths using a limited set of keywords. Our purpose is
to demonstrate this feasibility and prepare the ground for our future work.
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