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Abstract: Named Entity Recognition (NER) 1s a standout research amongst the most imperative ones in
information extraction. Furthermore, it is a sub step in many text processing applications. This study uses rule
based method for matching Allah’s finest names in specific domain (Holy Qur’an), the proposed system
constructs a collection of rules by regular expressions. The proposed rules match all Allah’s finest names in
Holy Qur’an. Many features were considered in this study including: orthographic, N-grams and affixes. The
proposed system solves the problem of appearance Allah’s finest names in Holy Qur’an as a substring in
another words as well as considers the diacritics (Al-Tashkeel) in Arabic words. Similarity coefficient of names
was calculated to reduce the complexity of rules base. The results showed that a rule based by regular
expression 13 an effective, powerful and efficient techmque in matching the target names with little collection
of rules. This project is a valuable statistical tool that can be right applied to get statistical information about
Allah’s finest names
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INTRODUCTION

Name entity recognition: The main task of Named Entity
Recognition (NER) is to identify and classify essential
nouns in a text using a set of predefined categories of
interest such as persons, locations, dates, organizations,
time, etc. NER play a central role in several
applications of Natural Language Processing (NLP) with:
machine translation, summarization, question answering
or mformation retrieval (Ismail and Nabil, 2016).

The NER task m a particular language 1s achieved by
collecting knowledge about the language. For instance, in
the English language such knowledge may include known
titles, capitalization of names, common prefixes or suffixes,
Part of Speech (POS) tagging, noun phrases recognition
in documents and. Tn general, procedures that are built for
a particular language may not be proper for another
language. Many study explored NER problem in a variety
of languages and domains. In any case, research that
centered around NER for Arabic text is little and limited
(Asharef et al., 2012).

The Arabic language and challenges in NER: Arabic s a
generally utilized worldwide language that has major
features that differentiate it from the other well-lkmown
languages, e.g., English and Chinese. Arabic language

has assortments of word synonyms, various grammatical
forms and different meanings of word depending on
features like word order m the sentence. Arabic differs
from other languages there is no capitalization, written
from right to left and conteins 28 characters also diacritics.
Arabic language has many forms such as:

¢+ Classical arabic:
pre-Islamic poetry

* Modem Standard Arabic ( MSA) which is
commonly used m writing, education, media, news,
broadcasting, literature and, etc.

»  Dialectal arabic (spoken) 1s the informal day-to-day
communication form of Arabic can vary from region
to region

used in the holy books or

As well as, Arabic has vowel marks (Tashkeel or
“Harakat” (known as diacritics) (Kanan et al., 2016;
Tarrar ef al., 2017) (Fig. 1).

Vowel Marlks for letters for instance “Alef” are used
to identify or distinguish sounds of the letter that are not
fully specified by just the letter in Arabic. These
characters can be used mterchangeably and change the
meaning of the word Then, they are mostly usedin
the context of wverbal exchanges or recitation Tarek
(Kanan et al., 2016).
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Fig. 1: Diacritics for the letter “Alef”

Arabic block m Unicode (2017) comprising letters,
Arabic-Indic digits and diacritics of the Arabic seript. The
Arabic letters in Unicode range from 0621-063A and
from 0641-064A while images and diacritics, range from
0600-06FF.

The NER task 1s considerably challenging when it
targets a morphologically rich language such as Arabic,
the most important reasons behind these challenges
are.

No capitalization: Arabic does not capitalize nouns.

Agglutination: The agglutinative feature makes it
possible for different entities to be concatenated to
Named Entity (NE).

Optional short vowels: Short vowels (diacritics) are
optional in Arabic.

Inherent ambiguity in named entities: Proper nouns
can also represent regular words. For example, the
word “ #fs ” which means “wise” can be an adjective or
a person’s name. Another example «'J_#=5=" (Maysalun)
1t 1s both a location name and person’s name which makes
a conflict for the Arabic NER task.

Spelling variants: An NE can have several
transliterations. This leads to many spelling variants of
the same word with the same meaning. For example,
Person name “Agatha” may vield these spelling
variations: ‘alal” < a1or < Eel 7,

In this study, rule based method of Name Entities
Recognition for matching Allah’s finest names in Holy
Qur’an was demonstrated, the rule based constructed by
regular expressions. Several features were considered to
make the rules effective, easy and superb these features
are: orthographic, N-grams and affixes. The contributions
of this study are abbreviated as below:

+  Rule based overcomes the appearance of an Allah’s
finest names in Holy Qur'an as a substring in
another words

*  Rule based considers the diacritics (Al-Tashkeel) in
Arabic words

+  Rule based deliberates the similarity of substring in
each Allah’s finest names with others

Literature review: Shaalan and Raza (2009) implement a
rule based method a names dictionary a local grammar in
the formula of regular expressions and a filtering
mechanism i NER system for Arabic. The incorrect
named entities were rejected by using blacklist which
revises the system output. NERA implemented to
recognize persor, locations, organizations and dates with
the following F-measure 87.7, 85.9, 83.15 and 91.6%,
respectively.

Abdel-Rahman et al (2010) produce a combination
between machine learning techniques to hold ANER
problem. The Named Entity (NE) classes are namely
person, cell phone, location, car, job, organization, device,
currency, date and time classes. Two machine learning
techmques were integrated, semi-supervised pattern
recogmition (namely bootstrapping) and a supervised
techmque Conditional Random Fields (CRF) classifier.
The new approach used pattern and word semantic fields
as CRF features and proves their efficiency.

Asharef et al. (2012) built an Arabic NER of the crime
field. The contributions of his paper are the using of a
rule-based NER system to extract and classify NEs from
Arabic crime documents. Many features were considered
such as information about the surrounding words and
their tags, prefix and suffix current word, POS and
morphological information and also by utilizing predefined
crime and general mdicator lists and an Arabic named
entity annotation corpus from crime. The result
that the system is effective and the
performance of the method 1s suitable and this 1s evident
from the accuracy of proposed system 1s 90%.

Shaalan and Oudah (2014) proposed hybrid system
that produces state-of-the-art results with an overall
90.66% F-measure on ANERCorp dataset. Alanazi et al.
(2015) improve a novel Named Entity Recognition (NER)
method in the medical domain that use modern Arabic
texts to extract names of cancer disease, treatment
methods, symptoms and diagnosis methods. A novel
system used Bayesian Belief Network (BBN). The
showed that BBN performance 13 71.05%
overall F-measure. The lowest F-measure score was
achieved inrecogmzing symptoms with 41.66% while the
highest was in recognizing disease names with 98.10%.

Zirikly and Diab (2015) studied the mfluence of word
representation and embedding features on Arabic NER
performance for Twitter and Dialectal Arabic. A set
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Fig. 2: List of Allah’s finest names

of features was proposed, comparable performance of
proposed system to other systems which use large
gazetteers was produced.

Ismail and Nabil (2016) studied the effect of diverse
stemming approaches on the Arabic Named Entity
Recognition and explored the evidences, restrictions and
differences between root-extraction methods and light
stemming.

PROPERTIES OF ALLAH’S FINEST
NAMES IN THE HOLY QUR’AN

These are the attributes that Allah has given to
himself or which he has come to say to his Prophet. God’s
attributes do not resemble the qualities of creatures. Lack
and we conclude from the wverse inthe wverse “Not as
His likeness and He 1s the Hearer, the Seer”.

In general, the familiar Allah’s finest names are listed
in Fig. 1 which used for construction rule based and
testing the matching module. Most Allah’s finest names
have special propriety; they have (AL-Altareef i ;
Shaalan and Raza, 2009). Which indicates the perfection,
assurance, absolute and exclusivity. Various points can
be observed (Fig. 2):

« There is an appearance of some names as part of
other words, that mean(substring), these names are
not considered as one of Allah’s finest names such
as (“#) occurred as substring in ¥

«  Some names do not exist in the Holy Qur’an

«  Eachname that appeared in the Holy Qur’an without
(AL-Altareef) is not considered as one of Allah’s
Finest Names such as (“'2¢2”) but not (“=ei™),

“aysynot (gl )

«  There is a similarity between some of the Allah’s
finest names calculated by N-gramm algorithm this
similarity was used as one of the features in rule
based construction. Such as the similarity of
name (™ 551 017) with names (¢ (5 J007), ( 27 is
60%

1] 3 1% o "
adlall™ Al

e e 1 [ v e | e
el | imldl | BHAN | T |
| Gealall] dowldl | yoaldll | ezl |
seadl | sdalll | el | asndl |
Leeldl | Sandll | giogll | passaldl |
il ) genlil) bowdit ) I
Dol | oalall | maldl | osalsll |
lail | Ll ) el | Sagl |
FRM | pelld | owsyl | Zasiii |
Zylsll | BLI | zaodl | gl |

| Allalh’s finest No. Allah’s finest
No. names naimes

1 P 20 ]
2 PV 21 i
3 A 22 o
4 ] 23 Jadi
] aladi 24 i
6 Jaladi 25 andi
7 aanl] 26 i
8 Joasf ST enaali
9 adlatl 28 paali
10 a0 20 Jacaddi
11 —i 93 30 sl
12 gl 31 e
13 4 saali 32 il
14 o=l 33 A
15 sanli 34 el
16 Calali 3s wsaledl
17 asladl 3G a=mi gli
18 i 37 2l ol
19 sl 38 ey

Fig. 3: Allah’s Finest Names not exist in the Holy Quran

The list of Allah’s finest names that are not found in
the Holy Qur’an.

METHODOLOGY OF MATCHING
ALLAH'S FINEST NAMES

In this study, the methodology of matching Allah’s
finest names is explained in detail; many steps must be
followed for matching process. It mainly consists of four
components:

«  External list of Allah’s finest names

«  Selected features

«  Construct rule based by regular expressions
« Find all matching

The project passes through four main steps as shown
inFig. 4.

External list of Allah’s finest names (Gazetteer): A
gazetteer 13 a list of all the Allah’s finest names that used
for construction Rule Based and testing the matching
process, Fig. 3 shows all Allah’s finest names.

3620



J. Eng. Applied Sci., 13 (10): 3618-3623, 2018

Selected features: According to the Arabic text analysis
and the Alla’s finest names list, the following set of
features 1s selected.

Orthography: Is based on the appearance of the word,
e.g., the first letter 1s a capital letter, all letters are capital
or the words consist of digits. In Arabic language, there
is no capital letters feature but the short vowels
(diacritics) are optional in Arabic words, especially in
Classical Arabic form of language that used in the
Holy Book.

N-grams: “Grams” means “letters”. So, an N-grams 1s a
combination of N letters: a 2-grams 13 a combination of
two letters. N-grams can be used for effective approximate
matching. By transforming a arrangement of items to a set
of N-grams. This feature 1s important in constructing the
Rule Based because the similarity between names makes
1t easier to write regular expressions. Each name (string)
that s in the comparison process is
fragmented into sets of adjacent N-grams. The similarity
between two names is accomplished by determining the
mumber of unique N-grams they share and then
calculating a similarity coefficient; similarity coefficient is
the number of the N-grams in shared (intersection),
divided by the total number of N-grams in the two
names (umon). N-grams works as the following

(Algorithm 1):

intricate

N-grams algorithm:

Inputs: names (words)

Output: Similarity coefficient

1. 8plit the two words into N-grams

2. Remove the replicated N-grams

3. Arrange the N-grams alphabetically

4. Calculate the shared N-grams in the two terms
5. Calculate the similarity measure

In this study, this algorithm is applied for all Allah’s
finest names. Figure 3 illustrates the some results of
similarity between one of Allah’s finest names ( 1o J.01)
with the rest as example.

Affixes (common word): Some types of NEs share the
same word ending or prefix. Morphological features are
mainly related to words affixes and roots. Affix feature 1s
a special case of character n-grams where only n-grams at
the beginning (resp. end) of the word are used. For
instance, words often ends in “er” (reader, writer) or
begins in “auto” (automatic, autoplay). In this study,
many Allah’s Finest Names are shared in substring
such as words ends in “ a7 (280 | ws i, afs N or
begins in “ 7 ( eeadl, | daldly) ete.

External list of Construct rule A
Allah's finest Selected based by Find all
Names features regular matching
(Gazetteers) expressions

Fig. 4: Steps of matching Allah’s finest names

: - i .
=
) M #

Fig. 5: Names are share the same wordbeginning * sl

| -
=

):}.\.a

27

]

22

Fig. 6: Names are share the same word begimnning “_ i

Construct rule based by regular expressions: This step
focuses on regular expressions which provide powerful,
flexible and efficient method for processing text and
facilitate the matching of Allah’s finest names in the Holy
Qur’an. This is a process of the construction rule base of
named entity recognition based on regular expressions.
The regular expressions depend on the selected features
to get a more efficient expression that matching these
names in the correct way. The aim of regular expressions
is to define strings that match other strings. A regular
expression 1s the same as finding some substring within
a document which can be used to match complex pattems
of symbols. In this study, the problem of appearance
Allah’s finest names in Holy Qur'an as a substring m
other
expressions. Now, the name (“ .~ 7) as example was
Gy 7). In

addition, the diacritics were considered in writing regular

words was solved using suitable regular

mismatch in the following text: (% Li: alis

expression. Here, we review some of the regular
expressions that were written when the names are sharing
the same word beginning (Fig. 5-9).

Thus with the rest of the regular expressions, for
example the regular expression matching two names

(an oS0, amy )

211 [\u0631\u064A\U0645/ \u0628\U0G4A\U0G31]Hs
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Fig. 7: Names are share the same word beginning
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«

Fig. 9. Names are share the same word beginning

[13 22
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il
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Fig. 10: Names are share the same word ending “ ='”

Fig. 12: Result of matching in other selected holy text

Fig. 13: Result of matching on selected holy text

Loy
Table 1: Similarity between ( 'a""'"“ ) with the rest

Allah’s finest names Similarity name Similar name
'-n A -Ill ._a...u'.,'_“ 10
e Ll 2l 60
Al -"-"""“' i 44
_)!-,}'l _.:.....'__-'I.I

adl Lol 40
2l gl Ll 36
a1l Ll 2

4 1 ] I i

Al }J.ll _a.....:._].l 20

Like the previous idea, Fig. 10 reviews some of the
regular expressions that were written when the names are
share the same word ending.

Find all matching in selected text: The result of matching
was extracted by collection rules and shown m the
holy text of Qur'an. The matching process was
implemented to show the result in (Surat Alfateha
4adill 5 ) which explamed in (Fig. 10-13 and
Table 1. Now 1n another selected Holy text.

CONCLUSION

As shown m this study, the accuracy of matching
and extracting Allah’s finest names in the Holy Qurian
(specific domain) depends on accuracy of Rule Based in
the regular expressions. The selected features
(orthographic, N-grams and affixes) are very useful in
writing regular expressions as they improve the
performance of the program and reduce the number of the
rules. This project is a beneficial statistical tool that can
be directly applied to get statistical mformation about
Allah’s finest names for example there are 38 names not
exist in the Holy Qur’an; the name (.= ) has a high
frequency n the Holy Qur’an and so on.

RECOMMENDATIONS

For the future researcher, we are planning to consider
the meaning and POS (Part of Speech) in a count to
improve matching process. In addition, we can use
machine learning algorithm with rule based to extract all
words in Traqi dialects in special domain (traditional

poetry).
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