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ABSTRACT

In this paper, we propose an approach for normalizing Arabic Dictionaries. This approach is used to
transform non structured Arabic dictionaries into LMF (Lexical Markup Framework) based-normalized
ones. We are basically exploiting Arabic Islamic dictionaries of hadith. An ontology will be then
constructed from these normalized dictionaries. This ontology will contain explicit and formal
knowledge about information in hadith. It will be used later by an information retrieval system for
Word Sense Disambiguation of Arabic terms of hadith either in the formulated user query or in the
texts of hadith.

Keywords: Arabic language, Arabic Islamic Dictionary, hadith, LMF, Ontology, Word Sense
Disambiguation, Information Retrieval System

1. Introduction

The corpus of hadith constitutes a rich set of knowledge which it is still ineffectively
exploited. In addition, Arabic language has particular linguistic features at the morphologic,
syntactic and semantic levels, which cause a lot of ambiguity with Arabic terms and
particularly with the terms of hadith (Bounhas et al.,, 2011a). These specificities are
challenging knowledge extraction in these collections. Natural Language Processing (NLP) of
the Arabic Language suffers from the lack of linguistic resources as corpora, dictionaries,
ontologies and standards test collections (Bounhas et al., 2011a; Bounhas, 2012; Jarrar, 2011).
However, the existing resources as electronic dictionaries are neither exhaustive nor
standardized. Then, their exploitation by Information Retrieval (IR) tools couldn’t be
effectively achieved. As a result, the performance of these tools in processing Arabic linguistic
resources was declined in terms of relevance of search results. We essentially start dealing
with these matters through the advent of the semantic web (Beseiso et al., 2010). In a context
of IR, ambiguity is detected both in the text of the query and in the text of hadith itself. We
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aim in our work to propose an approach for Arabic Word Sense Disambiguation (WSD) with
experimentation taken on the Arabic terms of hadith.

But, WSD looks for identifying the real sense of the word, which is really meant by the user
so as to be able to return to him effective and pertinent results. Then, we will need the use of
dictionaries of hadith. When beginning study of these dictionaries, we notice that they aren’t
formalized and they couldn’t be directly exploited by IR systems. Indeed, these dictionaries
are incomplete and don’t cover all the terms of the Arabic language and especially the terms of
all the domains of hadith (eg. Prayer 33iall, Purification skl , Fasting ss<all , Ablution
¢ sl etc.). We will so, for some words, turn into Arabic editorial dictionaries. Besides, the
definitions of the terms of hadith are themselves led with ambiguity and the sense isn’t clear.
Then, different semantic relations are deduced between the different senses of the terms which
lead to another problem for the identification of the searched sense.

To exploit these dictionaries, a formalization of both structure and sense is needed.
Formalization of the structure consists in normalizing the dictionary into LMF format
(Francopoulo, 2013) while that one of the sense will be fulfilled by efforts of transforming this
new LMF dictionary into ontology. This ontology will contain hidden knowledge about
information in hadith texts. After that, it will be exploited by an information retrieval tool for
the purpose of user query reformulation by disambiguating the terms of the query.

At this level, we have to note that Arabic WSD is a complex problem and a difficult task
(Navigli, 2009; Zouaghi et al., 2012). It essentially depends as mentioned before on the
features of the Arabic language which is agglutinative, derivational and inflectional. It also
depends on the ambiguity of the Arabic term and its capacity to have many significations
changing when context changes. To automatically disambiguate a word, we need the
combined use of different resources as corpora, dictionaries, ontologies (Bounhas et al.,
2011b) and standard test collections. According to our readings, the only research project that
aims to normalize Arabic dictionaries into LMF format is currently in MIRACL Laboratory
(Ben Ammar et al., 2011 ; Khemakhem et al., 2009). However, the authors didn’t consider
Arabic Islamic dictionaries in their work. Besides, transformation of the normalized dictionary
into ontology is just in its first primary steps and its use for Arabic IR is a future work (Ben
Ammar et al., 2013) and it isn’t currently handled. In our paper, we will present our generic
proposed approach of normalization and some experiments.

2. Dictionaries of hadith

To determine the correspondent senses of the terms of hadith and then, in next steps concepts
of ontology, it is necessary to use dictionaries of hadith. For this purpose, we investigate this
class of dictionaries to identify them and to deeply study them. The following table (Table 1)
describes the principle existent dictionaries of hadith, which are available in machine readable
formats. A brief description of types of their lexical entries is given below.

Table 1: Dictionaries of hadith.

Type of lexical Entry Format Dictionary
Root then hadith then references to sources| PDF 6 9]l uaal) BUEKY e dal) aazal)
of hadiths (Al-Mu4jam Al-Mufahres Li-Alfadh Al-hadith Al-Nabawi)
Root then hadith then explanations of| Word Gl Snaall qu b B Y
words (Al-Faiq Fi-Gharib Al-hadith for Zamakhchari)
Root then hadith then explanations of] Word Bep | FRLCN QUG g POV
words (It is more exhaustive than Al-Faiq) (Al-Nihaya Fi-Gharib Al-hadith wAl-Athar)
Lemma with "J" Word slgddl) 43d anaa
(Ex : Wl LY (Muadjam lughat Al-Fugahad)
Name of narrator Word ¢l Cupaal) BN o Sy Le ol )

(Iarab Ma Yuchkal Men Alfadh Al-hadith Al-Nabawi)
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3. Steps of the normalization process

The following Figure 1 illustrates our generic proposed approach for normalization and for
ontology construction inspired from the works of Mhiri et al. (2006) and Zaidi (2013). The
proposed approach designs an abstract architecture delineating an interactive process. All steps
interact by input and output flows. Nevertheless, in this paper, we only concentrate on the
normalization steps. We have exploited the Arabic dictionary of hadith « s <waall cu e 84l
Y% (Al-Nihaya fi Gharib Al-hadith w Al-Athar) on which we are processing all our
experimentations.
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Figure 1: Generic Approach for normalization of Arabic Dictionaries of hadith
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This approach is based on two principle phases: the Inspection and Preparation phase that
consists in a whole work of specification and the second phase of Normalization and
Transformation, which consists in a whole work of conceptualization.

3.1 Phase of Specification: Inspection and Preparation

This phase consists in exploring the dictionary to be normalized by a macro-segmentation. It
begins with the segmentation of the raw dictionary to cross after four essential and
fundamental steps which are: identification of markers, identification of linguistic blocks, their
segmentation and recognition of lemmas with an Arabic stemmer tool. The linguistic Analysis
of the dictionary will use a morphological disambiguation tool based on Aramorph, developed
by Ayed et al. (2012). To automatically identify markers and all kinds of information, we are
using the Excom?2 platform based on contextual exploration (Alrahabi, 2010). We opt for this
choice due that this method allows us to locate with linguistic markers corresponding
linguistic information as specified in indicators.

3.1.1 Macro Segmentation

Taking an Arabic raw dictionary, a primordial step consists in segmenting this dictionary by
identifying all the lexical entries of the dictionary and bordering all their relative blocks.
Figure 2 shows an example of a raw lexical entry I from Al-Nihaya Dictionary.

A.a\

?LA}‘L\S;4,0\é‘amldw)dm‘w*ujsjbu)a}u@m\jﬂ%hm\ C_lhwcﬁ\)du
8 a3 (13K 4y ) shadls 25 ke 00 138 (2331 8 34l [ilead) G] I o3 by
LG5 A0 Gyl e g wil\w\_‘)s_\}my&\\_mbmwd\@J

SR sl e 53 8 i 3l R e e A 08 (e e 2100y £ 55 3 Cuos A
CEA G A i ade Ll ool ela a5 A

Figure 2 : Reproduced extract of dictionary of hadith « 3 5wl cu & 8 &iledlly for the entry
2l showing some occurrences of the term !

3.1.1.1 Identification of markers

This step consists in analyzing the dictionary and precisely each lexical entry to identify the
different indicators that serve to distinguish each type of information. Table 2 shows examples
of types of information being identified in the dictionary of hadith.

Table 2: Examples of existent kinds of information in the dictionary «Al-Nihayay.

Type of information Examples of markers
Root el el ol
Lemma ul A derived word or inflectional word of the entry, it’ll be detailed in next
steps of Micro-segmentation
Implicit morphological attributes (to be determined with Ayed's tool) POS=verb, schema=d=4
Expression introducing a s ool bl QB ¢l ¢ el ) ey 53
definition
Definition ekl 5 e ) ereiall eyl for the lemma & and the entry <
Expressions that indicate place of |l ca)a & MAT e 5 el oA i @Lésla‘zi\ Gu_y\ ol slal A3 5AT 154 for the
words in other dictionaries entry of dictionary
Alternative for a given word [N Gfor gilal, [l Glfor !
Beginning of a new sense LAS Ay Snas A
Introduction of verses la ad o Mt il JU
Verses (Quranic Context) Ul 5 dgsu8
Hadith (hadithian context of the | : <was Ay« (slol) 228 Ao (Gl ) Cay (B (@sll) JB ¢ (sl dus B
lexical entry) pean
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Explanation of hadith (A gl (AL il 1Y) A ANS ¢ pala o jaeY Ul Y ed) i oS4 8 280) 5 G

For the hadith (« aabi i &5 Wy AV 43ald) ¢uaa 3 for the entry abi

Expressions that introduce names e ) glassf 8
of ALLAH
Chain of narrators B0 o Ay glae Aile op ) Al (ol
Indicator of poesy g pelall Jgdaw g
Poesy (Poetic context) RV et Sa haadl i Y L Jal A3 ghaa Gile Woe ally for the entry il

3.1.1.2 Identification of linguistic blocks

When identifying markers, we discern for each lexical entry of the dictionary of hadith, the
existence only of semantic blocks and the absence of morpho-syntaxic attributes. These
attributes will be determined by Ayed's tool.

3.1.2 Micro Segmentation

3.1.2.1 Segmentation of semantic blocks

This step consists in marking and annotating each linguistic entity. Given the big semantic
richness of the lexical entries of the dictionaries of hadith and even their complex structure,
this step is not simple. Intervention of the expert (linguist) is necessary to identify kinds of
information of each semantic sub-block and to validate with us identified types.

3.1.2.2 Automatic identification of markers by Excom2 platform

Given the huge size of information and the voluminous number of lexical entries and also the
great variety of kinds of information being detected in the experimented dictionary « & 4l
SV 5 Gl Gy ey, we are thinking to the Contextual exploration method of Desclés
(Alrahabi, 2010) to automatically annotate the dictionary with semantic categories. These
categories refer to the different kinds of information. After defining markers and generating
rules of automatic annotation for each semantic category, the annotation can be processed.
Figure 3 shows examples of corresponding semantic categories for some kinds of information.
We can annotate the text of the input file of the dictionary of hadith with only one semantic
category or with all of them. Figure 4 illustrates the annotation of text for only the definitions
by automatically applying the correspondent rules on the markers of the definition. We only
take a portion of the dictionary composed of the first 15 lexical entries. We are applying tests
incrementally and iteratively until performing results and increasing the recognition rates.

Gt EXCOM-2 Beta version =ni=a ]
————— e
[open [ seqm I [an gments]| Markers || Rutes | Heip | 1]
Resources ### Comments :
s Dictionnaire_alnihaya Found : 59 annofated segmeni(s)
= = Statistical information:
[] Hadithian context ---The rule [C\Users\nadia\Desktop\new_projecf\data\resource.
| — —[1] occurence(s) for the indicator [ s
---[1] occurence(s) for the rndrcaror,ﬁ}
[] Poesy (Poetic context) -—-[13] occurence(s) for the indicator T _gJ]
[ Root ---[1] occurence(s) for the indicator [3/,1]

---[38] occurence(s) for the indicaltor []

[[] verset (Quranic context) *| 51 occurence(s) for the indicator [_Ji5s]
——-MNumber of annotated texts . 1

---Total number of annotations - 59
---Standard prionity rules activated: false
---Minimal priority rules activated. false

,m‘ ,m‘ (;—rﬂnnaran'onf is cl:‘ome Elapsed rrrile' 46301 m.s. I
Figure 3 : Examples of semantic categories defined in Excom2 and Annotation of Definitions

of the dictionary: application to a portion of the dictionary of hadith

As shown in figure 4 below, the definitions are delimited by their correspondent markers.
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o Rule|| Rule
Source Sentence Annotation Name L‘P'[ Spe
"-“‘”‘ _,_. )»—J_‘,L_f..u. ) ﬁ»‘..a.».) A,rL.‘-_,—_.—.d‘.J.L‘:.;G):.:.A -4 5 ‘ H
o ¢ ol L S [ p ] Dictionnatre alnihaya Definttion) 1 [sentence
A ',4_,}._\;_;_ .3{. ._.r,'.-\.u-) (Y ).L..:_._Ax.u..LJ.\}_‘}-_ M
atedl] s ey ) Ly i S ol s o dy 516580 ) | .
My st d fuid Uy ) ,-“-’\' AR i [05] Dictionnaure alnshaya Definition] 1 sentence
= A-fj_—)b:-—":_ PIL \A,l J‘ u.!._...»;..y".‘._,.\)-':-(' | - : |
r Sia gy ie i i 1 Aol gl g Dictionnaire_alnihaya Deﬁmt1ong | |[sentence
dot | |

Figure 4 : Example of results of annotated segments for Definition for the entry

3.1.2.3 Morpho-syntaxic Analysis with Aramorph

Morphologic and syntactic attributes are almost completely absent for each entry except
rarely, we meet some ones as the grammatical number like plural (331 aex 250). In the
normalized format of the dictionary as we will see in the section 3.2, we need to characterize
all the occurrences of a lexical entry: the root, the lemma and all the different derived and
flectional forms of lemmas. So, we envisage the use of Ayed's tool to identify the different
attributes. Nevertheless, the intervention of the expert is usually necessary to validate results.

3.1.2.4 Recognition of lemmas

We consider recognition of lemmas as an obligatory task to be able to deduce all possible
flexional and derived forms of the root and all possible corresponding senses so as not to lose
the original structure of both each entry of dictionary and the entire dictionary. All of these
modalities of information are so important and they will enormously facilitate the step of
normalization. At this level, we have used automatic linguistic tools as an Arabic Stemmer.
When knowing all the derived forms both verbal and nominal ones for a given term, we will
be then able to determine all the contextual possibilities of use of this word and its probable
appearance in Arabic language. From this task of lemmatization for example for a portion of
the entry a | we deduce that the root % have three lemmas which are especially ~las a noun
and ~l as a Verb and las a noun and which figures in the dictionary in its feminine genders .

All of these preparatory steps will after facilitate normalization of dictionaries to better profit
from their semantic richness and their implicit knowledge.

3.2 Normalization and Transformation

3.2.1 Choice of LMF classes (ISO 24613)

This step mainly consists in identifying the corresponding classes from the LMF standard for
the outputs of the preceding preparatory steps. These classes form simply the correspondent
LMF model for Arabic dictionaries of hadith. They are reproduced from the extension MRD
(Machine Readable Dictionary) of LMF combined with classes taken from the morphological
extension and the semantic one of LMF. We choose LMF ! (baptized ISO 24613 2)
(Francopoulo, 2013) due that it is mostly an ISO standard that supports NLP and it defines
structures of linguistic resources. It is applicable to Arabic language and to dictionaries.

3.2.2 Choice of Attributes from DCR_ISO (ISO 12620)

For each class of the LMF model corresponding to the dictionary of hadith, their relative
attributes are associated, and which are defined in the ISO DCR-ISO (Data Category
Registry). Association between classes and attributes will be more clarified and shown in the

! http://www.lexicalmarkupframework.org/
2 http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=37327

15


http://www.lexicalmarkupframework.org/
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=37327

International Journal on Islamic Applications in Computer Science And Technology, Vol. 3, Issue 2, June 2015, 10-18

XML file which is an XMLized image of the LMF-based normalized dictionary (Fig.5). Tags
represent classes (elements having the same names of classes) and attributes are their
correspondent ones.

3.2.3 Conversion and generation of LMF-based XMLized dictionary

Given such types of information of the dictionary which are « representative and semantic
components » of sense of terms of hadith, are identified and the correspondent LMF model is
built, conversion of the conceptual normalized dictionary into LMF-based XML format will
be automatic and direct by generation and correspondence. A portion of this new format of the
dictionary is shown in the following Fig.5.

<?xml version="1.0" encoding="UTF-8"?>
<Lexicon>

<feat att="language" val="arab" />
<LexicalEntry id="~">

<feat att="type" val="root" />

<Lemma>

<feat att="WittenForm" val=" /" />
</Lemma>

<RelatedForm targets="1">

<feat att="type" val="derivedForm" />
</RelatedForm>

<RelatedForm targets="2xi"> <feat att="type"
val="derivedForm"/>

</RelatedForm>

<RelatedForm targets="3x"> <feat att="type"
val="derivedForm"/>

</RelatedForm>

</ LexicalEntry>

<LexicalEntry id="1xi">

<feat att="PartOfSpeech" val="CommonNoun" />
<Lemma>

<feat att="WittenForm" val="" />

<feat att="type" val="Active Participle"/>

<feat att="scheme" val="Jeld"/>

<feat att="GrammaticalNumber" val="singular"/>
</Lemma>

< WordForm >

<feat att="WittenForm" val=" 51" />

<feat att="scheme" val="4cli"/>

<feat att="GrammaticalGender" val="feminine"/>
<feat att="GrammaticalNumber" val="singular"/>
</ WordForm >

<WordForm>

<feat att="WittenForm" val=" ~I " />

<feat att="scheme" val="de=58"/>

<feat att="Grammatical number" val="plural"/>
</WordForm>

<Sense id="1s41">

<SenseRelation targets="2s1">

<feat att="label" val="homonym">
</SenseRelation>

<SenseRelation targets="3s1">

<feat att="label" val="homonym">
</SenseRelation>

<Context>

<feat att="text" val=" s 3 J)) (25 ol e Higs J8

A o A 05 08 (Aand g JA5 8L E e
25 ke e 1308 (2250 M8 33T i o3 &) ks adle
184 4y 1 ladla />

<feat att="source" val="a i (s s Cpaa" />
</Context>

<Definition>

<feat att="text" val=" <li 8 JIl a"/>
</Definition>

</Sense">

<Sense id="2sx1">

<Context>

<feat att="text" val=" &s ;e #156 ¢ 55 &l dus dha
Ol e (K Gag eginsh e K />

<feat att="source" val="Culill Cyaa />
</Context>

<Definition>

<feat att="text" val=" (&l cs5’%n (e 15 " />
</Definition>

</Sense">

<Sense id="3sxI">

<Context>

<feat att="text" val=" s s 5 ;258 " />
<feat att="source" val=" il Cyaa" />
</Context>

<Definition>

<feat att="text" val=" (aa3id, 4l U adie i "
/>

</Definition>

</Sense">

<RelatedForm targets="i">

<feat att="type" val="root" />
</RelatedForm>

<RelatedForm targets="2x1">

<feat att="type" val="tronc"/>
</RelatedForm>

</LexicalEntry>

<LexicalEntry id="2i">

<feat att="PartOfSpeech" val="Verb" />
<Lemma>

<feat att="WittenForm" val="xi" />

<feat att="scheme" val="dJ»3"/>
</Lemma>

<WordForm>

<feat att="WittenForm" val=" &3i" />
<feat att="scheme" val="c{&"/>

<feat att="GrammaticalNumber"
val="singular"/>

<feat att="GrammaticalGender"
val="feminine"/>

<feat att="Grammatical Voice" val="active"/>

<feat att="Person" val="3" />
</WordForm>

<Sense id==" 1 ">
<SenseRelation targets="2&:3305 ">
<feat att="label" val="synonym">
</SenseRelation>

<Definition>

<feat att="text" val=" CEa3" />
</Definition>

</Sense">

<Sense id=="2&:">

<Definition>

<feat att="text" val=" oY (e &g " />
</Definition>

</Sense">

<WordForm>

<feat att="WittenForm" val=" &l " />
<feat att="scheme" val="Cui"/>
<feat att="GrammaticalNumber"
val="singular"/>

<feat att="GrammaticalGender"
val="feminine"/>

<feat att="Person" val="3" />
</WordForm>

<WordForm>

<feat att="WittenForm" val=" 3 " />
<feat att="scheme" val="{s&"/>
<feat att="GrammaticalNumber"
val="singular"/>

<feat att="GrammaticalGender"
val="feminine"/>

<feat att=Person" val="3"/>

<feat att="GrammaticalNumber"
val="singular"/>

<feat att="VerbFormMood" val="Indicative"/>
</WordForm>

<WordForm>

<feat att="WittenForm" val=" 3 " />
<feat att="scheme" val="J&"/>
<feat att="GrammaticalNumber"
val="singular"/>

<feat att="GrammaticalGender"
val="feminine"/>

<feat att=Person" val="3"/>

<feat att="VerbFormMood" val="Indicative"/>
</WordForm>

</LexicalEntry> </Lexicon>

Figure 5 : Extract of LMF based normalized dictionary in XML.

As seen in the XMLized LMF format of the dictionary, it is now easy to enumerate for a term
all its forms and senses. Even more, it is possible to recognize relations between senses of the
same lexical entry or between senses of different lexical entries. This will make the
construction of the ontology easier. We must note that the process of ontologization is iterative
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and incremental. Also, we will not take terms arbitrarily, but from the terminologies of
domains of hadith as for example terminology of prayer (83u<all) or terminology of purification
(3_tl) which means that we will construct ontology of hadith truly composed of different
modular domain ontologies of hadith.

4. Conclusion

We presented in this paper a work in progress, which aims to structure and formalize hadith
Dictionaries. The main goal is to propose a generic normalization approach for Arabic
Dictionaries and especially for Dictionaries of hadith as a first step before passing to the
construction of the ontology and its integration into an IR system which is our semantic portal
of hadith to be used for AWSD. This paper allowed us to present the first experiments in
analyzing hadith dictionaries through contextual explorations and to identify the main tools,
steps and classes of the LMF standard to be used. This effort will lead to a reusable knowledge
of rich linguistic resource, which will be extended and used in several contexts.
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