20220611

by Syarif Syarif

Submission date: 11-Jun-2022 01:15PM (UTC+0800)
Submission ID: 1854696079

File name: 2356-Article_Text-7267-1-10-20220604.pdf (1.14M)
Word count: 4294

Character count: 21724



Jurnal Mantik, 6 (1) (2022) 639-648
Published by:Institute of Computer Science (IOCS)
Jurnal Mantik

Journal homepage: www .iocscience.org/gjournal/index.php/mantik/index

IOCSCIENCE

Classification of Al-Qur'an Arabic Verses Used Naive Bayes
Syarif Hidayatullah

Informatics Tekhnical
University of Muhammadiyah Jember, Karimata Street, No. 49, Jember, 6812, Indonesia

. E-mail: syarifhidayatullah@ unmuhjember.ac.id
5

ARTICLEINFO ABSTRACT
Article history: The development of information globally is very fast, it demands the provision of
media information can be enjoyed and felt quickly and precisely. Al-Qur'an as a
Received: Apr 13,2022 medium of information in the classical form and contains of s ce, life . that
Revised: May 10, 2022 must be distributed o all human beings orally, in writing, and daily be ior,
Accepted: _\1-;,_\- 29,2022 especially in the field of Islamic laws and aspects of social procedures in Islam.
This study applies a classification nique using the method Naive Bayes which
o 7 classes or ries :1'.|1.1-cl_\' Sholat (P yer jj ar L.i.\'\li_‘L.iL“:lf_'.
o f thes kes data from the book of LubaabutTafsir Min Ibn
Al-Quian, Kathir which later obtained accuracy results 75.52%.

Class
Naive Ba Copyright © 2022 Jumal Mantik.
Text Mining . All rights reserved.

1. Introduction

The development of information globally is very rapid, demands the provision of such information
media can be enjoyed and felt quickly and precisely [1]. So it is necessary in the aspect of information media
must comply with existing norms and procedures. Al-Qur’an as a medium of information in classical form
but contains knowledge, life, etc.must be distributed to all human beings orally, in writing, and in daily
behavior, especially in the field of Islamic laws and aspects of social procedures in Islam.

Al-Qur’an Al-Karim introduces himself with various features and characteristics. One of them is that
Al-Qur'an is a book whose authenticity is guaranteed by Allah, and it is a book that's always maintained [2].
Inna nahnunazzalna al-dhikrawainnalahulahafizhun (Indeed, We sent down the Qur'an and We are the
Preservers of Him) (Surah Hijr: 9) [3]. Thus God in guarantee of the authenticity of the Qur'an, the guarantee
given is on the basis of His omnipotence and majesty, and thanks to the efforts of His creatures, especially
the beloved of Allah, which consists of friends, tabi'in, tabi'ittabi'in, and their successors, namely Ulama [2].
One of the virtues of reading the Qur'an is that it will be elevated by Allah SWT, asthe Prophet Muhammad
SAW has been said, namely: Umar bin Khattabra said that the Messenger of Allah had said, "Verily Allah
will raise people with this book (the Qur'an), with it Allah will also bear the other people” (HR Muslim) [4].
That Al-Qur'an which in it there are verses of the word of Allah SWT is a source of reference for Muslims
both in the field of worship, social, political, mu'amalah (buying and selling transactions) etc..

In Al-Qur'an there are 30 juzes and 114 surahs and 6666 verses, and in the verses there are several
sources of reference for Muslims both in the field of monotheism (divinity), wisdom of example, science,
Islamic law etc.. Of the many problems of Muslims which refers to the verses of Al-Qur'an, this research
focuses only on taking the basics of Islam contained in the verses of the Qur'an. In which there are several
verses about marriage, sholat, mu'amalah, hajj, fasting and many other verses contained in Al-Qur'an.

n this study, we will discuss the classification of Arabic texts, especially in the verses of Al-Qur'an, for
the text classification methods that have been used in research, such as N-gram [5], k nearest neighbor (k-
NN) [6 ], Decision Tree [7], Naive Bayes (NB) [8], Support Vector Machine (SVM) [9] Maximum Entropy
(ME) [10], these are several methods that have been proposed in text classification.

Below it is a summary of several related studies on the classification of Arabic texts namely Naive
Bayes By El-Kourdi [11] for automatic classification of Arabic text documents. In this study, it produced an
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average accuracy of 68.78% and the best accuracy yields 92.8%. In this case El-Kourdi used a number of
1500 text documents which have 5 categories. Every 300 text documents has one category. all the §Brds in
the document are converted to the text root of each document. The word size of the sum result 1s 2,000
conditions/roots. cross-validation was used for evaluation.

Maximum Entropy (ME) is used by El-Halees [10] for Arabic text classification and Sawaf et. Al [12]
(2001) to classify and cluster the news articles where the best accuracy reported by El-Halees was 80.4% and
62.7% obtained by El Sawaf.

EBsociation Rules are used by El-Halees [13], and Al-Zoghby [14] to classify the document of Arab.
The accuracy reported by Al-Halees shows 74.41%. AfZoghbyused the CHARM algorithm and
demonstrated its superiority over soft-matching was larger O exact matchi. Al-Zoghby used a corpus
consisting of 5524 records. Each record is a snippet of the email that has the subject of "Nuclear". The
vocabulary size after removing stopwords and punctuation marks is 103,253 words. The average document
text size is 18 words. Some words from the document text that have been converted to the root form.

Harrag ct. al. [7] improved the classification of Arabic text with the sclection of Hybfflil features
Approach. Harrag uses the Algorima Decesion tree and the classification reports accuracy from 93% for the
scientific corpus and 91% for the literary corpus. Harrag collects 2 corpora: the the first is from the scientific
insklopedia "Do You Know" (a3 Js (it contains 373 documents which has 1 to 8 categories (innovation,
geography, sports, famous people, religion, history, Human bodies, and cosmology), from each category have
35 documents. second corpus derived from the hadith insklopedia (< &0l Zaaall Ae s 5s (from 9 books . Al
<lini contains 435 documents It has 14 categories.

KNN has been implemented by Al-Shalabi et. Al. [6] in arabic texts, they use tf-idf as a scheme for
weighting and gaining 95% accuracy. They als§fhpply stemming and feature selection. The authors report in
their paper a free issue public shortage for the availability of arabic corpus. They collected an Arabic corpus
from several newspapers (Al-Jazeera, An-Nahar, Al-Hayat, Al-Ahram, and Ad-Dostor) and from the website
Agriculture Organization. The corpus consists of 621 documents that have 1 to 6 categories. 9 (politics 111,
economics 179, exercise 96, health and medicine 114, health and cancer 27, agriculture 100). They have
implemented corpus with the removal of stopwords and light stemming.

Leila Kheisat [15] used N-gram frequency statistics in classifying Arabic texts. The writer showed the
[:h dimensional text data with mapping document text in setting real numbers which refffBsents the tri-gram
frequency profile. The N-gram method is independent language and works well with the noisy-text case. Tri-
grams for the word (_#sall) adalah (.8, Bl ¢ Lua ¢ gl ¢ Q11 ), l&irsat classifies the textdocumentswith a
test to calculate Manhattan / Dice similarity distance measures for all training documents and sets the class of
the training document to the smallest / distance calculated largest to test the text documents. Kheirat reports
that Dice outperforms Manhattan in terms of measure distance. Although Manhattan has provided good
classification measures for Ennrsh text document, it does not seem suitable for Arabic text document.
Kheirat collects His corpus of dnian newspapers (Al-Arab, Al-Ghad, AlRa'l, Ad-Dostor). It has 1 to 4
corpus categories (sports, economy, weather, and technology). It applied stopwords removal and use 40% for
training and 60% for testing.

Faozi H. and El-Qawasmah[16] have used NeurdgJNetwork (NN) for classification Arabic text. The
results of their experiments, showed that in the use of NN with Singular Value Decomposition (SVD) as a
feature technique of choice provides better results i.c. (88.3%) compared to basic NN (without SVD) (85.7%)
they also experienced high scalability with dimension text datasets using NN. Harrag collects his corpus from
Enklopedia hadith from 9 books. It contains 435 documents that have 14 category. He applied light stemming
and stopwords removal on his corpus. tf-idf for used as a weighting scheme.

Naive Bayes has a high level of accuracy to classify Arabic text [17]. Some of the advantages of Naive
Bayes method are the simplicity in computation, it also has several shortcomings in assumptions that are very
difficult to fulfill, namely the independence of word features [18]. The Naive Bayes method in classifying
Arabic texts only focuses on general language, specifically this research will be applied in classifying the
Arabic text of the verses of Al-Qur'an in categorizing several verses about Islam taken from several existing
verses, for the verses related to this research there are only three categories of verses, namely about Sholat,
Hajj and Marriage where some of the verses in the categorization are taken from the Lubaabut Tafsir Min Ibn
Kathir.

In this study, Naive Bayes will be applied to classify the Arabic text of the verses of Al-Qur'an to
classify several verses contained in the Qur'an with accurate results.
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2. Method

2.1 Types of research

The type of research carried out in this research is the experimental method, namely to determine the
effect of the Naive Bayes method on the classification of the Arabic text of the verses of Al-Qur'an in text
categorization with the results of the Recall, Precision, and Accuracy values which are implemented in
testing text data which is then followed by the implementation on rapidminer and see the level of Recall,
Precision, and Accuracy values which are better.
2.2 Method of collecting data

Based on the source, the data of this study were obtained from secondary data which obtained from
existing sources, for example the data obtained from sources of the Book, Hadith, etc. For this research, the
data obtained is the data of the wverses of Al-Qur'an, which is taken from the website
www.fextminingthequran.com in text format that has been sorted according to the number of verses in Al-
Qur'an so that it is easy to import it into the database for continuation research, and the categorization of the
wverse is taken from the classic book, namely Lubaabut Tafsir Min Ibn Kathir as for the categories that have
been selected, namely:

Table 1
Categories of Selected Qur’anic Verses

Category

Sholat Verse

Ha!' j Verse

Marriage verse
As for the categorization, the author quoted from several sources of the yellow book, that is the book of

figh in which there are already special chapters that discuss this category.
2.3 Proposed Settlement Method

In classifying the Arabic text of the verses of Al-Qur'an, it is necessary to the proposed method then it
is used to classify the verses of Al-Qur'an. The method used in this research is the Naive Bayes Classification
(NBC). In the formation of the classification of the Arabic text, it is intended to determine the content of the
wverses of the Qur'an and to know the accuracy of the verses according to the categories above.
2.4 Experiment and Test Method

Before determining thedata test, that is in the form of verses of Al-Qur'an that have been preprocessed.
The form of the process can be described as shown below.

Text Documen R 1ot Preprocessin N Documents
Al-Qur'an P 8 Indexing

Evaluating Maive Bayes Keywords Selection

Efficiency Classification Algorithm And Extraction

Fig 1: Method Testing Process
Some of these processes can be concluded, namely;
a.  Document text is Al-Qur'an that will be classified.
b.  Preprocessing text where the basic words are taken by using the stemming process algorithm after
preprocessing text that is stage
c.  Document Indexing where in one document there are a number of different categories of text after that
d.  Keyword selection and extraction in this process will select several keywords for sorting out the verses

of Al-Qur'an.
e.  Categorization Algorithm or classification of verse groups according to the category of verses and final
f.  Evaluation of the text accuracy in determining the Islamic laws that have been determined
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2.5 Evaluation and Validation Results
To see the success of an algorithm in classifying Arabic text, the desired verses of Al-Qur'an are to look
at the results of testing and training to see the good accuracy level.

3.  Results and Discussion

3.1 Data Preparation

In this study, the data used were sourced from Al-Quran which was obtained from the website
www.gurandatabase .org in the form of xlsx or excel format and also Al-Quran without standard (harkat)
sourced from www .textminingthealguran.com. which in this research will discuss the classification of the
verses of Al-Qur’an which consists of 114 surahs and 6666 verses in the whole. In this study, what will be
discussed is the issue of Sholat, Hajj and Marriage. The process is by sorting out the verses of Al-Qur'anand
from these verses, several stages will be carried out, namely prepossessing the text of the Qur'anic document,
followed by classification process and continued with the evaluation of the series of research processes.
Below this is a document of Al-Qur’an before the prepossess of the text. The tables below are part of the
texts that will be discussed to carry out the classification process. As for the stages the evaluation will use the
overall data.

Table 2
Al-Qur’an Document

Document Verse Class

8
DI ‘—“JLQAJJLQ-'-“QhJBJa\JumeSﬂ;‘;ﬂ (.S.i_ﬂ pe]| L’_,...Ldl Ld-ﬁ-' Merriage
ah u‘ (.l;_)‘s’l‘,-u u_,lal_uu‘ggjﬂ | l_,sul_, pl.uu_, LJJSYIA_)IAQ_LQ

D2 SISl ) 3285158 K500 50 ) i Sholat
D3 u.laSLJM LJ:SJU{,S).“L}ILJ J.LaJ.LLJ.quJ Sholat

D4 ‘3’34_4_'“ yjelﬁtm%mfm bla_lyb.miu_l_“l.d_ﬁ_l Hajj
Fﬂ;hubip)}ﬁyJuﬂMuﬁufbﬂiuﬂiwi ‘S'J ._Dl.dl
ul Fl_)a.ll .Ja.m.n“ e PS_,.:..A 8] PJ’ ul.m (.S.n.aj.u YJIJJL]amu
15 5 ) s AV e 15508 V5 Gy Gl e 5 glas 15
sl Baz i G

D5 o..}.n‘as.mda_\‘jl.d_ﬂi FMBFJJFML&)A?QOBLJFMFUAJ Men‘iage
ajﬁu?ﬂuydl_éu#‘im)J

D6 c.l_)ﬂ LJJ}SJUPSJL&‘JPSJLJDL)&MLJ"ASJA‘_;AJYL b}_-.S.]IJ Merriage
fulD(\:dejﬂJ-daa!wdm?yu

8.
D7 aJ:LJuﬂans;lJ_)lunfsSlJ:AJ la.LJJL (.S.uml)?,\o(.ﬂda_\.mb Men‘iage
uJ)sS.lfa.ﬁdm I.lm\;u\,uyd]nbﬂ.l&h.laﬂiwé&)\)“}

D& y)kf.lfunJ.nMLnJlaJJJLFSi:AFMJaJuAFL_ﬂJJuAPSﬂAAMJ Merriage

3 EEy

@é?laﬁwwijwwujm‘x’lt@
Mmé:dl-

D9 wa.uaaii ‘_;ll-‘- ‘}“ J.ySl Ld.]LJ J.LA.“J ).u.a.n.l LJ.u.a.u.ulJ Sholat
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Document Verse Class

D10 —Amm_um_,nwﬁsmy PRI a_,s_)”l_’_ﬂja;.‘ua.“bm!u Sholat
).\m.lu_,lm_ll.mdmul

D11 J:LYLeJJMJal!LluaLw&ei)ﬂimiaﬁcﬂjruiﬁhﬂﬁhi H‘;ijj
[pmhﬁﬂh‘s+ydh1Jdil1._lDquy ah'l i.u.uaé_ﬂl;_\j

D12 058 KU ia 35 A o8 (K Gy Meminge
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D14 CPU‘I-EJ“‘.H(‘S-‘J‘- d:;l.gfgs.m;l n.Jl.&_-.d:;ah'l‘_gllJ_nl_-.J Sholat
D5acl 5380 15 G5 U G Gl 00 3 £ | s e
5850 1 gy 6 eliall t,msu Sl ,_,15. c||+.u ty,su\f,s;c‘. XY
Dl anss pal) pad 25 AL el

DIS Ui 53K8 Gl 40 o035 te &1 Gil 214 Se@iia sl 158l Mermiage
5
o
D16 q-u“mum'.slqi.m,ﬁugmm t,myt'm;uu Merriage
m@;uhf,slul_.suujtu@t,lmmmuuw

J.l
D17 _;j._,qSJmua:\um}nu‘jJ LA‘“J-‘;;‘LUS):‘*:‘E‘ IJSS_E E’J Merriage
1)1»1&3,33&«_;13«1_; U—l-ﬂyﬁwsﬂﬂ”;-ﬁu‘i ;¢ Rl
": _)udt_,-\_n]lu.ﬁiﬁ_]m'l_, _)LL“U_“LJJB-._H_'HJ (.S.\::J_gl_g
O3 Rl Gl 4l (i

D18 S5 R GR350 e Jasd Merriage

D19 LJ.IJ.IJ ‘,.L.A.Ub.umJéhnauJ_“ﬂuamlaadmiJ_luijb)aiLaJ Sholat
:L.n.’lfﬂf w!leJaJS)M

D0 ap SLA Gl el G e ds; ML L;JL. Ji.‘.u (,aLJ Sholat
& s 8

The data in the table above are several documents before being classified and will then preprocess the
documents.

3.2 Preprocessing Al-Quran Documents

The stages carried out in processing Al-Quran documents before classifying documents are Pre-
processing where these stages aim to weight the terms which will then be continued with the document
classification process while the stages are as follows:

a.  The process of separating several words (tokenization)

Tokenization is a process of separating text from several rows of words in a sentence, paragraphs or in a
page which later becomes a token or single word snippet (termed word). This stage also removes certain
characters such as punctuation marks and then changes all tokens to small words (lower-cases).

b.  Filtering Process,(Filtration)
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Filtration is a process that is determined by the term to be used for the process document pre-
presentation so that it can describe all the contents of the document and can distinguish one document from
another in collection. Term conversion process to the basic form of the word (Stemming).
c¢.  Term Weighting Process (Term Weighting)

Term Weighting is a process to give a weight according to weighting rules that have been selected,
whether weighting locally, globally or a combination of both. In this case, many applications apply a
combined weighting of the two, namely the multiplication of local weights or also called term and global
inverse document frequency, abbreviated as tf-idf.

Define a
Dartaset

Dataset
Al-Quran

Calculate Term Indexing Term
Weight

Fig 2: Preprocessing Document Text Chart

From some of the documents listed in table 2, the stages of preprocessing will be carried out as in
Figure 2 after doing some screening and stemming, the terms and the appearance of TF will be obtained.
After the process of calculating the inverse document frequency (IDF) as the formula for equation 2.2. from
the results of the calculation, the next step is to classify paragraphs into several classes.
3.3 Document Classification

The next stage is the classification process after doing the text preprocessing stage. In this study, the
process of determining the classification of Al-Quran documents uses Naive Bayes. The stages before the
classification process are:

Tokenization

Stemming Calculate Term Weight Indexing Term Clasification

Fig 3: Process chart before classification

In the picture above, it is explained that the stages after pre-processing text will be continued with the
classification stage, namely using Naive Bayes which is then forwarded to the evaluation process. The
formula for the Naive Bayes algorithm is as follows:

PWk| Class) = — K1
n+vocabulary
Wk =Term Type
Class = Category Class
Nk = Number of occurrences of term in category
N = Number of term that appear in the category

Vocabulary = Sum of all terms
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From the classification process with sample data 20 documents and 3 categories produce accuracy, recall and
prescession as follows:

Table 3
Results from a sample of 20 documents with 3 categories
Category Rercall Precission Accuracy
Sholat 90.00% 81.82%
Hajj 62.50% 71.43% 20 00%
Merriage 0.00% 0.00%

3.4 Evaluation and Results
In this stage, several series of trials and evaluations will be explained. That is the stages of training and
testing of a number of Al-Quran documents are carried out as for the process as above and a test process will
be carried out for other verses. This trial process will use data from 100 Al-Quran documents from a number
of trials so that the accuracy, recall value, and precision can be obtained as follows:
Table 4
Result of the experiment

True Marriage True Sholat True Hajj Class Precission

Marriage Prediction

13 7 1 80 49%

Sholat Prediction 7 16 4 76 60%

Hajj Prediction 1 3 ] 66 67%
Class Recall 80.49% 18.26% 61.54%

From the table of prediction results, it can be concluded that

a.  The value of True Positive (TP) for Marriage is 33, Sholat7, Hajj |, and the value of other than TP is
False Negative (FN).

b.  While the recall class is a column that has a large value for the right classification, for example, the
recall class from a marriage with the right classification is as follows:

P 33 33
P - =27 _0.8048 =80.49%
TP+FN 33+7+1 41
c¢.  While theclass precision is the row that contains the exact classification value. For example the class
precision of the proper classification of marriage is as follows:
TP 33 33
P= — = =—=0.8048 =80.49%
TP+FN 33+7+1 41

d.  While accuracy is the result percentage from the correct classification that can be obtained by means.

TP+ FN 33+36+8 77
P= = =—=077=77%
TP+ FN+FP+FN 33+7+1+7+36+3+1+4+8 100
Table 5
Text classification accuracy results
Category Rercall Precission Accuracy
Sholat 80.49% 80.49%
Hajj 78.26% 76.60% 77.00%
Merriage 61.54% 66.67%
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4.

Conclusion

Based on the results of experiments that have been carried out, namely the classification of the Arabic

text of the verses of Al-Qur'an can be explained that the Naive Bayes Algorithm for classifying Arabic texts
of Al-Quran verses produces a good accuracy that is 77.00%.
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