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Summary The difficulty of having a function of semantic similarity

_ . ‘ . _ lies in the fact that the comparison of meaning between
In the information systems, the query’s expansion brings morey,, words is possible only after an inclusion of a valid
benefices in the relevant documents extraction. However, themorphosemantical analysis. Hence, the need to properly

current expansion types are focused on the retrieve of the . .
maximum of documents (reduce the silence). In Arabic, thePrepare the query before being introduced to the data

queries are derived in many morphosemantical variants. Hencéetrieval system.
the diversity of the semantic interpretations that often creates a
problem of ambiguity. Our objective is to prepare the Arabic 2. State of the Art

request before its introduction to the document retrieval . ) )
system. This type of preparation is based on pretreatmenfMOst of the works on the Arabic syntactic analysis have

which makes morphological changes to the query by separatinded to the achievement of some laboratory prototypes.
affixes of the words. Then, present all of morphosemanticalIndeed, to our knowledge to date, there is no parser
derivatives as a first step to the lexical audit agent, and checkmarketed or distributed for scientific research. In the

the consistency between the words by the context parserremainder of the State of the art, we present a few of the
Finally we present a new method of semantic similarity basedargpic language analysis systems.
on the equivalence probability calculation between two words.

Key words: 2.1The AraParse system for syntactic analysis of
the Arabic unvowled

Relevance; Information research; Similarity; Semantic gene; ) ) _
Arab treatment. AraParse is a system to analyze Arab texts in their

vowelized, unvowelized or partially vowelized form [1].
_ The objective is to achieve a core of morpho-syntactic
1. Introduction analysis system that can be reused in other applications

. . . such as information research and automatic translation.
In the information research systems, relevance is

function of the similarity degree between the query andAraParse is based on linguistic resources in wide
the document. However, many functions of similarity are coverage. It uses a lexicon of lemmas generated from the
recently proposed. Most of these functions are based oIINAR.1 dictionary [3]. This glossary contains 19 6818
the principle of vector distance where the meaning ofunvowelized bases distributed to 39 000 nominal bases,
words is not supported. However two words whose 79 818 verbal bases and 78 000 derivable bases from 20
distance is zero, meaning they are similar. Unlike, there000 verbs of DIINAR.1([2], [1]). To recognize unknown
are words of high distance that mark the same meaningequences or unknown words, this system uses an
(synonyms), or words of distance equal to zero whichapproximate matching technique implemented with the
mean several things. AGFL formalism and using the priority operator

) . between the alternatives of a rule and regular
Functions based on the distance vector are unable t%xpressions 1.

provide the exact value of semantic similarity of terms.

Withal, there are many stemming algorithms which Ouersighni [1] proposed the use of AraParse detect and
contributing to the calculation of relevance by diagnose the faults of accord. He used the accord rules
comparing the roots of words. That has yielded goodproposed by Belguith [4] in the DECORA system.

results. But still insufficient, because there are some

Arabic words whose roots are written in the same way

while their meaning is different.
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2.2The system DECORA for detection and e« Research of enclitic and proclitic of the word.

correction of the Arabic accord errors
» Verification (for each possible division) of the

In scientific research focused on the analysis of Arabic compatibility (proclitic / enclitic; enclitic / root;
language, Belguith [4] proposed a method for detecting root / proclitic).

and correcting errors in accord. This method has been h " he dict i and Debili
implemented in the system DECORA. It is based onvf\]/ en cpnsultlng tf_ed |<r:]t|0"nary, Zl?lfja” ar} hDe ||duse
syntagmatic analysis for the error detection and the rewrite rules to find the "normal” form of the word.

correction multi-criteria analysis. Extended sentence iSthe parsing process follows the phase of morphological
defined as a group of one or more original sentences,naysis and related on the construction of the frequency
linked to accord between them. binary and ternary matrices of precedence. These
Matrices are constructed from the annotated start texts

Extended syntagmatic analysis operates in two stages R .
(5], [6]). The first step is to cut the initial phrase in by hand" (this is the learning phase). They are then used
to analyze new texts.

initial phrases by locating the boundaries between them.
This Division is guided by a set of rules using the
syntagmatic borders as a means of identification of the™
original phrases. The second stage, allows to build therhe |RLA Analyzer is a queries interrogation system in
extended phrases. The constitution of these phrases ige Arabic natural language [11]. It takes in input an
guided by indicators of surface and is based on a set Ofyrabic sentence and translates it as query to run by an
rules to locate the accord links between the original gperating system. This parser allows to treat a subset of
phrases. These rules allow for example to relate theyaiyral language (i.e., essentially imperative sentences),

possessive pronouns in the phrases to which they relatg; yroduces a parenthesed form expressing the semantic
to integrate the verbs in the phrase that contains thef ine query [12].

subject considered to relate the original phrases that
represent anaphoric proposals to the phrase containinghe parser can treat some simple linguistic problems

5IRLA analyzer

the syntactic unit to which it relates. (synonymy, negation, coordination). It is based on the
detection of conceptual and linguistic surface indicators
2.3 spoken Arabic Levantin Analyzer at the analysis.

Chiang [7] is interested by the analysis of the Arabic 2 g Elliptical sentences Analyzer
Levantin (AL) (a group of Arab dialects spoken in Syria,
Palestine, Western Jordan and the Lebanon). Hdn its research work on the Arabic analysis, Haddar [13]
proposed an approach to translate the AL in Standarcconducted a parser for the detection and resolution of the
modern Arabic (SMA). Then link the sentence in AL to elliptical sentences in the Arabic texts. This parser is
the corresponding analysis in SMA. based on a method of syntactic analysis for verification

) ) ) ) of the syntactic structures of the proposals. This method
Note that the automatic translation is particularly yses a formal grammar rules generating verbal proposals
difficult when there is no resource available as theyitten in Arabic. Access to these rules is coordinated
parallel texts or the transfer lexicons. Thus, Chiang isyith increased transitions (ATN) networks. The parser is

primarily based on a corpus annotated from modercoypled with another parser treating with semantic
standard Arabic (MSA Treebank) [8] as well as a COrpuSg|jipses.

annotated Arabic Levantine and more specifically that of
the Jordanian dialect (i.e., TBPC Treebank [10]).

He built a lexicon contains the AL/ASM pairs of the 3. Contribution

forms of words. Also he built a synchronous grammar The calculation of relevance in our approach is focused
ASM-dialect. He assumes that each tree in the grammapn semantic similarity function which gives a result as a
of modern standard Arabic extracted from the MSA percentage of equivalence between two Arabic words.
Treebank is also a tree of Levantine Arabic given Knowing that they are written in various derived forms,
syntactic similarity between the DSO and the AL. it had to begin by morphological analysis which returns
. . the origin of the derivative in question. Therefore, the

2.4A morphological and syntactic Arab text possibility of separate affixes of the word is
Analyzer subsequently obtained by the original non-vocalized of
the word which may refer to several meanings. The
probable meaning to be just, is that which is on conflict
with the user profile. To filter the true meaning, we have
developed an automatic profiling system that brings

Debili Zouari [9] proposed the automatic construction of
a dictionary containing all the inflected forms. This
construction is made by a conjugator and a derivator.

The principle of morphological analysis is to make: together user queries and implements format indexed in
a database. Our approach has given a good result on the
« The division of the text to graphical words. morphosemantical ambiguity. In the remainder of this
1JCSI
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0

article we will present the various stages of analysis that  If (Mot is begined byJ' ) AND (def=null) AND  NOT ((Mot i

we introduced in the relevance calculation [17] [18]. ended by Suffix) OR (suff<>null))
. . e
3.1 The morphological analysis m<Mot —'J
def&'dr

After a sending of query through the meta-search engine,
we get a list of results. This list is sorted according to the ~ Derive(m,pref,suff,def)
relevance algorithm used in each data source (seanch g.q

engine). We begin firstly by reindexing of the documents
founded by a semantic analysis module. Indeed, this !f (Motis begined by Prefix) AND (pref=null) AND (def=null)
module receives three parameters: the document, the \emot-Prafix

query and the user profile. The document and the query
are an affected by an in-page modification, whiclh  Prek-Préfixe
dissects the words to remove affixes [13]. If there are  perive(m,pref,suff,def)
several cases (ex k= > Gk = 'Penguin’ otk <
= 'by road'), we tests the consistency of each derived, Endf

relatively with other words in the query, document angl ¢ ot is ended by Suffix) ET (suff=null) ET (def=null)
profile. Therefore, we accept just the possibility which ig
in the current context [5]. The separation of the terms ¢f ~ M<Mot — Suffix
the request and the document offers more precision 0 g s suffix
the similarity of the triplet: document, request and
profile, Hence, the need to have a flexible, fast and eagy Derive (m.pref,suff, def)
method[17]. End If

Stemming used methods are unable to resolve the End Function

problem of semantics, because, to return the root of a '

word means that we can derive several forms to build &Example: Word =% ,k:' (En: our path)

set of yvords t.hat are not necessarily similar on theAt the first entry in thederive function, the wordu k.
semantic meaning [6]. For example, the root of the word: " .
e v vy . is not found in in the Set of words M. we test if the Word
Gk’ is Gk This root may take several derived forms

e n e L. .~ ‘Mot’ is begun by a prefix. If yes, we remove the prefix
same as 8,44, )L’ which do not mean the same thing. ' o the new worti k' (En: our path) which will be
Hence, we have to found the word origin by keeping the.

semantic aspect of all. The method that we hawemtroduced as a parameter to the recursive function

introduced is to dissect the word to draw the origin after derlye. At Its entry, the wordi, k" is undeflne_d O ')_
: : . L and is not in the set of words, and not starting with a
applying a light stemming. The origin is later

transformed into a singular to test its existence in theglrﬁ:i')):'leec\le;?(;eén\éfV\ﬁﬁlstshéosﬁ;&. ,?éﬁ?ggr)tei?tagg the
dictionary of the Arabic words (ARRAMOOZ ' ‘ .

ALWASEET dictionary). If the word exists, then we reartr;lt;vevsh;{gh h?/\\//iﬁ tggonel\)/\é eS}ngigYJig dW iﬂni théE?r:lir d

retrieve its definition and we type to construct a semantic™ hical level of th ive f . :

entity (SE). These SE are used to test the consistency Otyerarc Ical level o the recursive ur]ctlon. At its entry
: . 7 "We test again if the wordsLk' exists in the set of the

the word in a text. For this, presents the following bi d h d is founded and added i

heuristic algorithm: Arabic words. Now, the word is founded and added in

the set D of the derived words.

M=Set of arabic words On returning to the first hierarchical level of recursion,
D=Set of the derived forms the word & k' must be passed to another test of suffix.
Then, we remove the suffix' 'to have the word@: k'
P=Set of the prefixs (En: Penguin). This last word passes as a parameter to
S=Set of the suffixs the function ‘derive’ which tests its existence in the set
‘M’. We find also the wordd: = in ‘M’ and add to the
Mot=The word to derive set of derived words ‘D’. The following figure illustrates
Prefixe P the changes [14].
Suffix e S Dl:":l
Fonction derive(Mot, pref, suff, def) BEEYE N
Mot < Singular(Mot) D= {} D= {3: k)
IF (Mot in M) AND NOT (Mot in D) CTe= 10004
Add Mot to D D= {2 b « 31k} D= {32 ks ¢ 32 5k}
End If Figure 1 : The morphological analysis
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In this way, the statistical parser and the profiling Note: Just the types listed in the table above are
algorithm receive well presented data. Then, we will seeconsidered.
how to use the morphological analysis to give valid

semantic presentations [11]. Table 3: Table abstract of the synthetic mussels
3.2 Semantic gene building Prefix Palte Relation betweg
of the | Word1l| R | Word2| Example Motl R Word1 and
The semantic gene is an object containing the|wordl Mot2 word2
information needed (from a database) to the T _
disambiguation of the Arabic words. The construction of (sl || p sl O P | M2isP for M
gene starts at the level of the morphological analysis in| +) LlliaeY | FP | M2is P for M1
the determination of the origin of the word. The
; i ; ; M2is a
following diagram illustrates the format of the semantic Sl | O O | specification fol
ene [17]
g . M1
Mot M1 is an action
¥ sl
o Aasy oo Vg b FF Applied on M2
e ;A&‘ o - ‘3] N ! oy b M1 is an action
Définition ISU —as =S <, i< Lk 3
Type iasy g g3 “Alos | FO Applied on M2
Préfixe Al 30
Suffixe Aasy _,j; oMl 1 [ PO | M1is P for M2
= e 2= | PF | MLisPform2
GYlaay)
Figure 2: Structure of the semantic gene
] ) Laadldl [ OP | M2is P for M1
3.3 two words queries Analysis ©) D |D
sgkigobdl | FP | M2is P for M1
The expression of need is made by a multi-word query. = T oP e sPior v
The information system research returns a set oOf]
documents that contain all of the semantically valid alu 5 [ FP | M2is P for M1
sentences. These sentences include those that contain the Jed ik .
desired word. This Word can mean several things, Hence 5TV Bl | Sess | FO Ap;ﬁe‘j‘jno?ﬁ\'ﬂoz”
the problem of semantic ambiguity. To reduce the effect|
of this type of ambiguity, we designed a semantic Jayesdl | PO | MlisP for M2
filtering system that recognizes the type of the word .
L . Lislceal | PF | M1is P for M2
based on the rules of constitution of the Arabic ?
sentences. Given the difficulty of semantic analysis of it J o] F U [MLIS @ F applie
the Arabic sentences, we consider the case of significant 4 ’ ) for M2
sentences of two lemmas. The following table shows the (‘i)‘ D [J| D VZisa
differ_ent cases of a sentence of two words semantically] - s JeW | 0J 0 |specification fo
consistent [7]. M1
Table 2: Types of words ol O M2is a
. ( 1:)) D |«| D ;)j:i“ F < O | specification fo
Object Property Fact M1
Type | Acronyms| Type | Acronyms | Type | Acronyms

Apa P
Llle Otvod Jpual Prat e F We note that there are prohibited cases (as: j' ).
‘ Therefore, we have designed a set of mussels forming all
EPWEI Ouan d:;u Puiaf possible cases of the sentences of two lemmas. This set
of mussels is an array of objects where each element
e o o P describ_es a phra_lse _(pattern) mod_el. The process of
i Jam deld Fa correction is applied firstly on the list of the semantic
- entities (alimented query) of the user to remove the
il Ada

Owaf . Psm inconsistent morphosemantical variants [12]. Then, we

i = send the remaining lists for contextual correction system.
axd . The latter uses the contextual corpus to refilter the list.
deld Ora b Ps The result is one or more lists of consistent semantic

: entities at the contextual level as at the semantic level.
e Pu Finally, the research system is receives a suite of
semantic genes containing all information that can help
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the extraction, selection and filtering of relevant 4, Evaluation
documents [8].

To test the effectiveness of our method, we have
There are words that can be objects or properties. Oufieveloped a test meta-search engine. The latter uses data
approach supports the gene by assigning the type of thgources "Bing", "Yahoo", "Yandex". Then we compared
word [17] [18]. our results with Google results. We have obtained the

Example: following table after throwing 100 queries [17].

Table 4: Evaluation of the approach
Let's say that we have the sentence phls=l' Slall”

(En: Just governor). Google Our system
Wordl= «S&ll » : Word2= «Jaldl » ; R= «[0 » Average of number of relevart
links sorted in the midst of the 6.47 8.14
Mot2 : o . Motl : a5 ten first pOSItIOﬂS
Type= « ol an » T_\:pt=« Joldand 5
~. - . .
sorvw_ | o [ wwrio o | 2 [ errio 5. Conclusion et perspectives
Objet < Objet Propriité Propriété
ezt s [Teagints | | s | TPl In this article, we introduced the concept of the semantic
gene that contributes to the Elimination of ambiguity in
\-“M o [ s oo | ol aanes the information research systems. We also explained
objet >l Propriéee Propriété Objet how to create the semantic genes from the
T/P*/*‘/ N‘\ Typem it Typem it morphological, contextual and semantic analysis and
how to differentiate between homonyms. The automatic
Figure 3: Two words query analysis profiling is also an interesting factor to approach to the

needs of users.
The table of mussels shows that the only case which _ . .
exists in is: Wordl = "object”; Word2 = "property". Our target is to automatically create semantic _grap_hs
Therefore, the sentencesil Jial" is semantically yvhose semantic genes nodes are very rich in side
different to sl Jiu)", because its components are not qurr_n_atlonal data. Where each node has a context, a
similar. In this way, our system will be able to definition, a type of Word, amorphologmal_form, allsF
considerate polysemy [9]. of successors and a list of predece_ssors. _FlnaIIy we wish
to develop a meta-research engine which can return
This work is an aspect that has largely been addressed toptimal results.
the Latin language (English, French, ...) and even in
some work for the Arabic language. Indeed, research
based on the user profile to reduce noise and silence i
the information research has yielded satisfactory result eferences
especially with the modeling of the user profile and the 1] R ouersighni, La conception et la réalisation d'un
research domain with the notion of ontology. However, systeme d’analyse morpho-syntaxique robuste pour l'arabe :
the ambiguity in the terms of query cannot guess theutilisation pour la détection et le diagnostic des fautes
domain to choose from. Hence, we must prepare thed’accord, Thése de doctorat, université lumiére—Lyon2, 2002.
query to reduce morphosemantical ambiguity, then gues
the context from the user profile and create genes t ; ; : . .
clarify the semantic field and the context intended by theg(r:?:;c d':)(l:aéoﬁggenségﬂT\g?ggg%%%loar\]/%lgrf: rgg:pifge:rtusj,
user. The following diagram illustrates the various stepsyatyral Language Processing, Monas',tir-Tunisie, pp. 55-60,
of our approach [16] [17]. 22-24 Mars 2000.

Query | [3] J. Dichy, On lemmatization in Arabic : A formal definition

2] J. Dichy, Morphosyntactic Specifiers to be associated to

Wordl £~ % Word2 of the Arabic entries of multilingual lexical databases, In
— — IIIIII proceedings of the Arabic Language Processing workshop,

Morphological analysis similarity - . . S

farit S Association for computational linguistics (ACL) 39th annual
! onsisten .

) - query meeting and 10th conference of the european Chapter,

D 2002 | Toulouse, Juillet 2001.

Gn(W1) 2

x Contextual . . .

[ Combinaison ’ [4] L. Belguith Hadrich, Traitement des erreurs d’accord de
Case1: D) ) 'arabe basé sur une analyse syntagmatique étendue pour la
Case2: &) (E=57) :em:ﬁc,ﬁn;r)] [“fvhmm;mma'] vérification et une analyse multicritére pour la correction,

""" e Thése de doctorat en Informatique, Faculté des Sciences de
Cascntm:  [50) ) q

Tunis, Février 1999.

Pattern

Figure 4: General diagram of approach steps
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