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Introduction



One of the problems of the current
indexing of documents by words, or
groups of words, is not to take into
account the language phenomena
which are synonymy and homonymy:

« Synonymy generates documentary
silence,

« Homonymy generates documentary
noise.

Information Research System
(IRS)

Ontology

<

Document
database

- The solution consists in indexing the documents by concepts, while preserving the links: concept

/ term (S).




Ontology Lerning from Texts



Ontology Learning Layer Gake

V Xx,y,z (applied_to(x,y), similar_to(y,z) AXIOMS
- applied_to(x,z))

Represents (dom:Lawyer, range:client) Relation
Is_a(LAWYER, PERSON) Concepts hierarchies
LAWYER, PERSON Concepts
{infraction, crime} Synonyms

case, infraction, crime Terms



Ontology Learning Tools

Tools Language Elements extracted Techniques
Terminae French Terms, synonyms, concepts, Linguistic and knowledge
(2005) taxonomies, non-taxonomic engineering
relations
Text20nto English Terms, synonyms concepts, linguistic processing statistical text
(2005) Spanish taxonomies, non-taxonomic analysis machine learning
German relations, instancess association rules
OntoGain (2006) English Terms, concepts, taxonomies Machine learning, text mining

The Arabic language remains not supported by these tools, even it is one
of the most spoken languages in the world.
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Learn a domain-specific taxonomy from texts

AXioms

Relation

Arabic WordNet (AWN)

Synonyms acquisition

Concepts hierarchies
Concepts
Synonyms

Terms

Corpus study
NooJ




Corpus Study

The Moroccan Family Code : 7 books, 400 Articles in Arabic langage.

Corpus Language is "Arabic(ar)";

Original Text File format is "WORD".

Corpus consists of 7text files

Text Delimiteris: “\n"

Corpus contains 2681 text units delimited by ™\n"
1607 digits

A0TE mblmir A i mrm

Ambiguities
Unambiguous Words

Fie Name | Size | Last Modf.

kitab1 254104 14/05/2020
kitab2 274376  14/05/2020
kitab3 184142 14/05/2020
kitab4 382983 14/05/2020
kitab5 78623  14/05/2020
kitab6 268654 14/05/2020
kitab7 22872 14/05/2020

Relrmell Add |

zl e Y sl
BTNt :Js¥ Al
4 salall
Yl 4ile ol sall s e 51l 5 da ) (o oo i Tl i Ul i (3la )50
'Jt_'lj.;uﬂ 28 ?&E’GJLU;\;JJH ju,_ﬂ.r.‘).\ s‘&_jifmm —D_)uli C-LI:L.‘]J r._nLu.“}
dhadl) oY) i

5 salall
a3l e 8 el 5 2] 5 Aks))
o ezl e ae sl i Lo o jlata Al s (sl Lt Jh spaidiladl) Gin
gl o (e il g Balall sy Loy AnTl) Bl LoaSin 3
6 Sakall
G Okl (e U8l ezl 5 e e e G N Ackad 8 538 A ikl ey
o Jsaall
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Dictionnary Definition

Based on the Bilingual Legal Lexicon of the Family Code (French Arab).

http://adala.justice.gov.ma/production/OutilsPratiques/fr

/LexigueFamilleFR/index.htm

Category Code

Noun N

Adjectif ADJ

Adverb ADV

Personal pronoun PRON

Demonstrative DEM

Relative REL

Preposotion PREP

conjunction CONJ

800 entries

Lexique juridique bilingue du Code de la famille

frangais-arabe
Par
Meryem Serraj — Karima Arbia - Khadouja Ferdani

Le lexique juridique bilingue du Code de la famille francais-arabe est une base de données établie a partir du vocabulaire officiel de la loi n° 70-03 portant Code de la famille
promulguée par le Dahir n° 1-04-22 du 3 février 2004 (12 Hija 1424).

Ce lexique juridique permet de consulter
« la traduction en langue arabe de 703 concepts, termes et locutions contenus dans le Code de Ia famille pour illustrer le sens de chaque mot ;
« la définition lexicographique et terminologique des notions doctrinales relatives au droit musulman :
o les articles dans lesquels le mot, le concept ou I'expression figure.

Cliquez dans 'alphabet puis sur le mot de votre choix

ABCDEFGHIIKLMNOP RS

bandon du domicile conjugal

. Too 3
2  # Dictionary

3 #

4 # Language i=: ar

5 #

&  # Alphabetical order is not reguired.

7 #

& # Use inflectional & derivational paradigms' description f£i
S # Special Command: #use paradigms.nof

10 #

11 # Special Features: +NW (non-word) +FC (frozen expression od
1z # +FLX= (inflecticonal paradigm) +DRV—= (deoo
13 #

14 # Special Characters: TX' 'Y v v r o rgr o rw g

15 #

16

17

15  #ume famille v4.nof

19

SO HEEAEREREAEASEAEAEAN Dom Primitif #EFEAEABEREREREA B AR R R

=l N+Juri+FLX—FlxAB+DRV—Aba=: F1x
G5 N4+ Turi+FPLE=F1=xM+DRV=~Abnas: Flx
321, N+ Juri+FLX—FlxXxF+DRV—Doyon: Flx
N+ Juri+FLX=FlxM+DRV=Ikhwa:EFlx
LM TUT i 4 FLYX—F 1M+ DRV—DrvM
T, N+ Juri+FLX=F1lxF+DRV=C0O=zar: Flx
SN+ Turi+FLX—F1xM+DRV—Abnas: Flx
LN+ Turi+FLE=F1xM+DRV=0Os0l:Flx
N+ TJTuri+FLX—FlxM+DRV—Omahat : Fl3x
T, N+Juri+FLX=F1xF+DRV—0Omam: Flax
S, N+TUEL+FLK—FLxE
3
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NEQDONONAWNE

il


http://adala.justice.gov.ma/production/OutilsPratiques/fr/LexiqueFamilleFR/index.htm

Dictionnary Definition

Inflected and derived forms

NooJd V5

0 1 #
COde Meanlng 2 # Inflectional/Derivaticnal descripticon
3 4
4 # Language is: ar
. 5 4
a ACCUS&tIVG 6 # Generic Commands:
7 # <B>: keyboard Backspace
8 # <C>: change Case
H H 9 # <D>: Duplicate current char
u Nominative 10 # <E>: Empty string
11 # <L>: keyboard Left arrow
12 # <N>: go to end of Next word form
H HH 13 # <P>: go to end of Previous word form
| Genltlve 14 # <R>: keyboard Right arrow
15 # <S>: delete/Suppress current char
16 # Arguments for commands <B>, <L>, <N>, <P>, <R>, <5>:
H H 17 # %% number: repeat xx times
an Tanwin, Accusative 15+ W whole word
19 # Examples
20 # <R3>: go right 3 times
1 H H 21 # <LW>: go to beg. of word
un Tanwin, Nominative = M
25 # Language-Specific Commands:
24  # <T>: replaces Teh marbuta with Teh
1 1 11 25 # <M>: processes consonant 'n' for past form, 3rd person, feminine plural
Ins TanWIn’ Genltlve 26 # <Z>: processes conscnant 't' for past form, lst person, singular
27 #
29 # Special Characters: '=' T<' '>' T\T UUMI o Iin 01 Tgnon_noaguoagnoanoanonge
29
m,f Male, Female .
31 DrvM=
32 #Les formes au masculin pluriel
Sd,p Singular, duel, plural -
1y 1 ’ 34
35 Go3/N+mip+i




Morphological 1

Definite article;

Personal agglutinated pronouns;

Agglutinated conjunctions and
prepositions for (J), (with, <), (and, 3)

<52

+§2C51F>

(‘&) —«+

suff
<§suff=: PRON>

A<$harf,P‘RF.P> 7 (%Z_" )
{ ( ) J| haes

<$harf, PREP><$def , ARTDEF>

¢ (—&-)
<3,CONI><$def , ARTDEF> R
4
4
<3, CONT>
¢ (
<3,CONT><$harf , PREP>

[

= ) s ]
4 harf

dJd

¢ i

N
<3,CONT><JJ, PREP+ARTDEF>

v (-a+)—( { )
<%, CONJT><Sharf, PREP><Sdef , ARTDEF> J

def harf

<J, PREP+ARTDEF> [J]
<$def , ARTDEF> (\@/ Zle .
- =53 - (‘&)
= > ( ;53> o 2 mot
Sufffix = v
(A=)
voy

<Sm@ti=:N>

< t=:ADJI>

<Smot,$1L,$1CS1FS1S>

<§mot=: PREP>

<$mot=:ADV>
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Ambiguity treatment

|25 | rsosTus Cumcen Eaa ~ Son g
Do v [roms comvatas 1885 ees Ttee cT0a1.
7 e i
7 Show Text Anctaion Seucure oot wimies i
~

g 3 iy 5 a0 0 J 0y T s Lo -
L b O e 0 Y il e S e S

ERPNENIS o Wity sanl, Bl e LS.

daughter e

hd d Faci g o BN . | Nt = ] ST |.‘|_ < A -

= ; - cousin andl o)
jLNJrJIIKNMNmﬂe-M ) N+Juri+-N+Genre=m+Nombre=s+Cas=i s PRON+Genre=f+Nombre
EI £ N+Jurr+N+Genre=m+Nombre=s+Cas=u 5 N+hai+N+Genre=m+Nombre=s+Cas=u

N+ Juri+ N+Genre=mr+ Nombre=s+Cas=a

NN~ Geme=ar Nombre=s+Cas=in | | i, N+}ui-N~Genre=m~Nombre=s-Cas=in

A N+Juri+ N+Genre=mr+ Nombre=s +Cas=un

B 4 N-+Fuck+N-+Genre=m+Nombre=s+Cas=mn ne“heWS EP:}“ GLLI\

_-] [1209 d 11509 Tus Caactes A T “Arabac(ae)n ~
Tokens Delimiver is: \n (NENLINE)
Digrams. contains 1505 Text Unizs (T0s)
wokens including:
7 Show Text Amataton St g v
A Stisaa Gy 5 aY) e KU B J iy J A s i Y- 2
AP TETIORE < 1 15 SUNE SRTIRLIY & ISPt Bt T |
A S 0, S, Y e i sl 480 e LS s sy S a4
v ol 1uci g a4 1% .y At i - ol Lach gty < EIL N PERL T B ALY 3
~ = 3
JPREP| |N ]  PRON-Genre=
4 N+ Juri+N+Genre=m+Nombre=s+Cas=i 4 N+Juri+N+Genre=m+Nombre=s+Cas=u
N+ Juri+N Cas=u AN Juri+) Cas=a
N“TN N SN“TieN N .
v 4 N+Juri+ N+Genre=m+Nombre=s+Cas=in | | N+Juri+*N+Genre=m+Nombre=s+Cas=un



https://context.reverso.net/translation/english-arabic/nephews

Dictionnary Definition

Semantic grouping

+ DISSOLUTION

cua Anullment
@&, Divorce

@ikl Repudiation
i Absence

4is Irreconcilable
Differences

+BIRTH

334, filiation

<, Paternity

Ui2%, the conjugal bed
4laa, the custody
Ll maternity

3Ny, birth




Terms acquisation

We manually extract a list of about 13 patterns of nominal compositions.

Pattern Example

N s, Marriage
4ball, Engagement

N1 N2 z)soV 2 Marriage contract
&Ml sae |egal waiting period (iddat)
following a revocable divorce

N1_ADJ Béad aa Court-appointed guardian
g dal e

ADJ_N1 LY ane, Person devoid of capacity
4daY) uails | Person Not Fully Capable

N1_prepN2 s e 2l il Promise of marriage
s e algay)

N1_prepADJ Tinaa e 7))
Jalall e 3ac




Terms acquisation

We manually extract a list of about 13 patterns of nominal compositions.

Pattern Example

N1 N2 N3 zls il se &ué Annulment of the marriage
contract
glaoll Je 458

N1_N2_ADJ Jsexe 5554 The filiation of a child of

unknown paternity
Gl e padd

N1 _ADJ N2 Lda¥) ane il Person devoid of capacity
Gl Jseae Jiba

NI N2_conj_ N3 | ibasl 5 iy Ay

Provisions governing legal tutelage,

testamentary guardianship or
courtappointed guardianship

N1_N2_prepN3 aloall calall 33Ua

N1_ADJ_prepN2 malill L) il
el (e due 0 Ay
N1_perpN2_N3 sl e e aled)




Terms acquisation

We manually extract a list of about 13 patterns of nominal compositions.

! Noo) - g X
File Edit Lab Project Windows Info CORPUS CONCORDANCE

W Statistical Analys
" Frequencies ( Standard Score (% Relevance ( Similarity

Dispay [ 50 P ot ang [0 ster. Display ¥ Matches I~ Outouts
Sec A 00010143495
S 0.0008694424

e

0.0005560221
0.0007784310
0.0009418960
0.0007245354
s
[P 45 ey ot -—w,m..s. 3y

5 o gl S o] LS
s 3 s el e S 2lai

00008634424
00005560221

— 0.0006672266
ksl 0.0006116243
daSmal |
e
i Belwd 00007228288




Concepts and taxonomy definition

Gl 3 18

GOMall 5f el

Oall e el

@l e iYL
Sall e

@) 35 5%

To register the divorce
@Al 455

@l g5y s

@Ol &)

Divorce Categories
OOl sae ploasily
Ol e

@l au

The divorce decree

)50 Al

zlssl oOay

gV s

To register the marriage
a0 gl

The marriage decree
Zhsol e

zlaol s

zlsol omd

gl sy

)l G Y sl

z)sV gl s

Marriage Categories
gl )

G\}J\ @JU

w e

g5l e (3 gy
sl s 3
sl s fud
25 s Gl
z)s ) Mo 4ad
s s A
sl sie sl
sl e ol
sl e ud
gl s byl
213l sl LY

kinship maintenance
Oy gpanall d3a)

child’s maintenance
da ) dass
Maintenance Paid to
the Wife

u._a‘)l.ﬁiﬁ\ 484y
Maintenance Paid to
Close Relatives

n,_;Y\ 4a8

SV s

daaudl MY A8
Sl Cadall BlSa]
Jlsa¥l sl s
4 saall 028 alSa]
sualia g Jiall alSa
Lliaall <]

dpa gl alSa]

dale AlSal

3] Jlaa) alSal
SEPIERPPRIISY
FIALEPP N F AL
syl edall alSal
LN{ACN

andl) alSal

| e\.S;i

salall alSa]
BIALN

= Divorce and marriage share several syntactic context
= Close relative, child’s, wife, kinship share the same syntactic context

19



Concepts and taxonomy definition

.-
2\ 57
. marriage
rY 2
>
. -.dm.
0 S G relation E
g t state/ 7 divorce
% ocumen N r-yre
legal
document (e ; acquisition  |nheritance
r -.MS -
contract < . (@l >
m = action relative
s ® i = @z
|
[@cuss= | Person v e s Husband
alatlaiey )
marriage contract — - N

O dss




Synonyms acquisation

(

@
- JAWS API

- ®

\

J

dictionnary = 3 @

Example :

©,

&

Arabic et s A5

i amg =,
¥)

AWN database

Get_Item_Ild_From_Name(String name_Of_Item)
return_the_group_of Synoums (String word_Value)
returnPathToRoot (String Itemld)

21



Synonyms acquisation

Concept Reference Synset tree
Tree
ED) <-cu f <oz z oo R Jasta ¢l s L 58< Cld <ol <y i <- 755
Husband (adl Spouse,partner,married Spouse->relative->person->organism-
Husband person,mate, better half >living_thing->object_entity
—>relative- 55 ielac el i<y 3
>person- . . < .
Pair Pair -> gathering->social_group->group
T30 delaac-de ghda<-Ae sada<-z 35
Pair, brace Pair->set->collection->group
155055 58 it <o el il e Aas)
Wife, married woman Wife->woman->female->person->organism-
>living_thing->object_entity
C‘,:)cdz\;’;cd’;:)cw}cu}:\&hcua:\scéﬁiﬁ 3335\2\5<- L_\;\;.n:a <-UA;;:<—JSS<-J$:)
man Man->male->person->organism-
>living_thing->object_entity
&) Clall<-ey)- ) 535 5eA el Jaacc ) Jri<-Jae <- Jladl<-dae <- ) Jal<-clall<-dn )
Inheritance <dad Inheritance, heritage Inheritance->acquisition->acquiring->deed-
Inheritance- >accomplishment->action->act
>acquisition-
>action

22
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Concepts and taxonomy definition

Concept, GrammaticalCategory+Concept+SemanticGrouping+HypernymTree=list_of String+Synonyms=list_of String

Example
z35,N+Concept+Marriage+HypernymTree = o= iz 55 +Synonyms=sba <b 3 |Jla|Jx|cn #|z 55
&), N+Concept+inheritance+HypernymTree = &)Ll | Jxi+Synonyms=ca ) [l hue|A& (&1 5 5| s
==3N+Concept+Wills+HypernymTree = =3 [u=33+Synonyms==; |¢5|«d)

J 202 j 11509 Tus Characters A  [Language is "Arabic(ar)®. ~
Tokens [Text Delimiter is: \n (MENLINE)
m v |Text contains 1505 Text Units (TUs).
20927 tokens including:
¥ Show Text Annotation Structure ::::n“—-:: o= &
~ |Lr._;uu.ﬁ-;‘lﬂludadﬁlz_um5‘.)~’mu—uﬂfﬁ o S0 gy 0 o 3N Sy - 3
- = Al ol Jlay a1 e el 21,5

i pluadly calusall paa Aalad) 215 - 4
el Jizac b gl 21y d0le a5l iy - 5
40 sl

LPE-  PUSTE S ISP PV, PRNPE | PR PTY I QL PO JTIRS ON PRV TR L T Y

il Lla )
v LYY, 2 pm ) L iy 11
\f 35 N+Marriage+Concept+HasHyponym= a5y iz 5+ Synonyms=z 55| A4 Ia 88 o N+ Genre=m+Nomt
= 35,N+Marriage+ CMWHASHWMM[M +5 QMJ.‘J;HGLP &L s+ N+Genre=m+Nomt

- 33, N+Marriage+ Concept+HasHyponym=_a35 s #3748 - 3ol AR IR B J i N+HGenre=m+Nomk
el _
<

Rl § T8 ) i~ 1.1 PP T L T - g b PO S &' W 1 T kY PP Y0\ TV PR—T, | -
>







Questions ?



