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Preamble

* Main concepts of lexicon grammar:
* Classification, taxinomy
* distribution an transformation
* Large coverage data
e Standard Arabic word components: Root and pattern
* All our data is vocalized (diacriticazed)
* Each entry is associated to their pattern
* Arabic basic sentence structure: VNOW (W=:0, N1, or N1 N2)
* Operations: Passivation, Adjectivation, Nominalization, and Restructuration
* Morphological data base
* V,V-n, V-a, and N Data base
* E-dictionary
* V,V-n, V-3, and N E-Dictionary
* Local grammars:
* \, V-n, V-3, and N graphs

* |dioms DB: More than 30.000 expressions
* Results




Morphological part:
NDB &V DB

* N DB:

* 21 proprieties, except the roots and patterns, such as:

* Lexicon classification: proper noun, commun noun

* Semantic domains: 154 domains

* Logical proprieties: £ Human, £ Animation; and £ Concret
* Flexion: singular, plural, dual, diminutive, etc

* Etc..

* V DB:

* 10 proprieties; Except the roots and patterns, such as:
* Phonological rules: Verb with * glides
e Syntactic structures: VNO W
» Syntactic description: fichers: * transitive, reflichi
* Etc...


Echantillon N 2020.xlsx
Echantillon V 2020.xlsx

Morphological part
* VN DB Comment:

» 8 proprieties, except the roots and patterns, such as:
* 5 Principal sub categories: Vn_Original, VN_mar, VN_hay, VN_mim, and VN _sin
e Each V-n is associated to his pattern:
e Each V-nis associated to its Verb
e All the V-n items is vocalized

* VA DB comment:
» 18 proprieties, more than roots & patterns, such as:
e 12 principal sub categories
* Each VA is associated to its pattern
e All the V-a items is vocalized


Echantion VN 2020.xlsx
Ecahntillon DRV 2020.xlsx

% DB statistics

. Basic & compiled dictionary
VA-: 87000 x VN=:36000x V-:26200x  N-:35000x 1086 Patterns 12000
P-12-  P=5-180000  P-:10 P-: 21 - 3L + 41,
1.044.000 ~262000 735000

Distributional process
+ - + +

- + - +
R R
- - e e

E-Dictionary statistics after compilation

I N N L

21.245.000 18.250.000 15.000.725 34.250.001 88.781.000
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 All the arabic dictionaries
* General dictionaries
» Specialized dictionaries: health, food, teaching, etc.
 New arabic dictionaries

* BCA terminilogy database:
e 36 dictionaries

* And others arabic documents
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Morphological DB network

Lexicon

plural_types

Attribution

SEX

howsex

-

syntax_rules

phono_rules

NOUN

B o ]
ID_lexicon
Lexicon
ID_Plural_pattern| ‘
Plural_pattern
Plural
ID_plural_type
Plural_type
ID_att
Att_type
Attribution
ID_dim_patt
Dim_pattern
Diminutive
Dual_ai
Dual_u
Det
ID_sex
sex
female
Id_hsex
howsex
ID_Pattern
Pattern

VERB

patt

pattern
L ID_patt

B ek
ID_root
root
ID_verb
Verb
pattern
Struct

ID_pattern
ID_syntax

ID_phono

Syntaxical_rule

phonological_rul?

~

ROOT

Root
% 1D_root

VN

B Pk
ID_root
root
ID_VN
VN_standard
VN_stand_patt
ID_VN_stand_patt
VN_Hayaa
Vn_hayaa_patt
ID_Vn_hayaa_patt
VN_marra
Vn_marra_patt
ID_Vn_marra_patt
Vn_mimi
VN_mimi_patt
ID_VN_mimi_patt
VN_sinaai

aaaaN

DRV

Root [a]
ID_root r
Verb

ID_Verb
V_pattern
ID_V_pattern
P_present
PPre_pattern
ID_PPre_pattern
P_Past
PP_pattern
ID_PP_pattern
Adj_Assim
AdjAss_pat
ID_AdjAss_pat
Intensive
Int_pattern
ID_Int_pattern
Suprlative
Super_pattern
ID_Super_patterr|
Time_adj
TA_pattern
ID_TA_pattern
Local_Adj
locAdj_pattern
ID_locAdj_patterr

Instriument Aid




~ Glides and hamza graph

st s =
ol File Edit Lab Project Windows Info GRAMMAR - [ 8] =

Arabic morphological grammar consists of 2 graphs

- <$PR1,$1C><$K, $2C$2852F> _q{_sm ( '— )

- _ ‘ <$PR1=: PARTICLE+1>
7 SK,SBCBS} ( H ,4 — PBRTICLEi(l )

S &)
$PR2, §2C><3PR3, SICSISF / ( {<L> | )
<$K—vN <L> ) § DR3=
l
‘ s | '1
n pro=: ; pro ése i>
| <§11,.81C51851F><Spro, $2C52552F> <$pr0— DPRONOUN+1+p+Jusjs ase=| .
4 @)
<$pro=: PRONOUN+s+1+Jusis> pro <$msd="YN+Case=i>

N+ 3+, Juaioo> ho +Case=i>
m ?'-q S mSd=: 13 +Case=a>
PTo=PRONOUN+ 2+ Jus> | (L2 | NN O N
{ <$pr0— PRONOUN+1+p+ Juaks> = oagetu

<$PR1, §1CSTISEIER<S2L,$2C52852F><$pro, $§3C$35853F>

Iy ,
' —— W=
_. 1=l
_ <$pro=: PRONOUN+5+IF =iz (\E/ <SmsdiVN+Case1> -
_"_""-ﬂi..,-—--_.

|
<$PR] STEEII=SPR: 25882F><53L, $3C5$35853F><Spro, $4C$4S$4F>
-\
eSpre=1p UN+3+1..a_._a>
3 ) (s &)

<$prc— PRDNOUN+1+p+ 2 msd

pr =- VN+Case=2
<$m d=:VN+Case=u>

. — {
<$pro=: PRONOUN+s+T+Jzi= ( ) <8msd=:VN+Case=i>
pro

T“‘W{v PR3, $3CS3853F><54L, $4C54854F><Spro, $5CS5886F> (

@) ecase-td
| <Spro="PRONOUN+2+ La.n_a@ teagemi<- | )
<$pro=: PRONOUN+1+p+ Jusios> <$ G=:VN+Case—u> msd

» .
Bureau  « £ 7 al ¢ . 9



& ¥ Noal - [[Modified] Untitled]
L] o) File Edit Lab Project Windows Info TEXT
jl 2 j 15TUs Characters A |Language is "Arabic(az}®.
Tokens Text Delimiver is: \n (WEWLINE}
e g A i Digrams ¥  |Text contains 5 Text Units [TUs}.

Educational Consulting & Professional Development 4 tokens including:
4 word forms

Text ins 1€ 3 (1§ di il

[¥ Show Test Annctation Structure

L

_Fe V+Voix=PastTemps=P O+Pers=3+Genre=m+Nombre=s+Pattern=_:* <+t DRVORIGINALCAT=NW+ synt 3+l

e V+Voix=PastTemps=P O+Pers=3+Genre=m+Nombre=s+ =i+ DRVORIGINALCAT=NW+ synt 3+l

jie V+Voix=Pas+Temps=PU+Pers=3+Genre=nr+Nombre=s+Pattern=_-i* |--+DRVORIGINAL CAT=NW+synt_3+2

;ﬂo:V+Voix=Pas+Temps=PU+Pers=3+Geme'=m+Nombre=s+ﬂl§i-|-DRVDRIG]I‘IAL CAT=NW+synt 3+

iﬂo V+Voix=Pas+Temp s=PA-+Pers=3+Genre=m+Nombre=s+Pattern=_::* =+ DRVORIGINAL CAT=NW-+ syt 3+l

)ﬂp:V+Voix=Pas+Tanp5=PA+Pas=3+Genre=m+Nombre=s+{l@-DRVORIG]NAL CAT=NW+synt 3+l

€

e V+Voix=Pas+Temps=PO+Pers=3+Genre=m+Nombre=s+Patt ern=_-++DRVORIGINALCAT=NW-synt_1+: 3%

0.1sec Cancel I

H £ Type here to search
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N Nooj E-Dictionary

* Proprietie: Dictionary sample
e Derivational rules: singular, dual, diminutive, plural, etc

* Text analysis by differnts ways:

* General names: <N>
Morphological resarch, for example: <N+Jz&>, <N+J=é>, etc ...
Semantical domains, for example: <N+axall>) <N+aal=ill>: etc...
Flexional process, for example: <N+plural>, <N+dual>, etc...
Recognize the suffixes and prefixes, for example:



name.dic
name.dic
name.dic
name.dic
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¥ Mool - [C:\Users\elhan\OneDrive\Documents\Nool\ar\Lexical Analysis\Ngraph.nom]

- g X
ol File Edit Lab Project Windows Info GRAMMAR - 8 %X
_Arabic morphological grammar consists of 7 graphs
~ Nunnation (tanwin) is not compatible with suffixes except the empty suffix
N1 it is not compatible also with the definit article prefixes (ie N1 N2 N3 N5) SonarLetter LunnarL etter
4

<$P,51C81881F><$2L, $2C8
<FE=

<SV=:N+i> ( lg_’q{slb:PREFI}HnS} (]—‘

4
<§P, $1C><$V, $2C> ST W‘
P G ) < .
<E> v
Py {las |

<$P=:PREFIX+nl>

(&)
( : <§$P—: PREFIX+n2>

4 <SV=:N+d>

d+in>
A

&P )— (=) +
<§V=:N+i> ( v <$P=:PREFIX+nd>
7S52F>
{dgm |

<§V=:N¥an

<8V=:N+u

d
<$P=: PREFIX+c3

A 3 1 /
<88=:SUFFIX-v-nl>

6\' ) ‘ 2 ("_:b D. )

. v

<8V=:N-an-un-in>
<$P,81CS18S1F><S2L, $2C82882F><$S, $3C$3883F>

<$P=:PREFIX+cl>




¥ Mool - [[Modified] Untitled]
ol File Edit Lab Project Windows Info TEXT

Résultats

ST e s Characters

Tokens
Digrams

¥ Show Text Annotation Structure

Lanquage is "Arabic(ar}™.

Text Delimiter is: ‘\n [HEWLINE}

Text contains 92 annotations (92 different)

Linguistic Resources applied to the text:

dic.nod (00} tokenisation.nom(00] name.nod (00} prefix nod (00} suffix.nod(00} Wgraph.nom (00O}

A LN T LY UL TS T LAY S LN AL AL — U T L CATLUL 25 T T AL T LAUILLALE— == a7 & 2 T OCA—L T AT UL LN LU —S

Ja . N+Type=0rigint+ =+ DRVORIGINAL CAT=N-+Lexicon=:'c+Sem=Hum+Domain=_u1¥! [ e atSex=f+Case=un+Number=s

J5 3 N+Type=0rigint+ -+ DRVORIGINAL C AT=N-+Lexicon=:lc+Sem=Anim+Domain=_lLuT¥! e o at+Sex=fCase=untNumber=s

Ja . N+Type=Origint+ =+ DRVORIGINAL CAT=N+Lexicon=:c+Sem=Conc+Domain=lui¥! e e a+Sex=F+Case=unt+Number=s

J25, N+Type=0rigin+ -+ DRVORIGINAL CAT=N+L exicon=:'c+S em=Hum+Domain=\ sLLI+Sex=m+Case=i+Number=s

J25 N+ Type=Origin+ -+ DRVORIGINAL CAT=N+Lexicon=:'c+Sem=Anim+Domain=Us ;LLi+S ex=m+Case=i+ Number=s

J25 N+ Type=Origin+ -+ DRVORIGINAL CAT=N+Lexicon=:'c+Sem=Conc+Domain=\s sULHSex=m+Case=i+Number=s

J25, N+Type=0rigin+ -+ DRVORIGINAL CAT=N+L exicon=:'c+S em=Hum+Domain=\ sLLI+Sex=m+Case=i+Number=s

J25 N+ Type=Origin+ -+ DRVORIGINAL CAT=N+Lexicon=:'c+Sem=Anim+Domain=Us ;LLi+S ex=m+Case=i+ Number=s

J22 N+ Type=Origin+ -+ DRVORIGINAL CAT=N+Lexicon=:'c+Sem=Conc+Domain=\s sULHSex=m+Case=i+Number=s

0.4 sec Cancel I

H L Type here to search
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File Edit Lab Project Windows

Locate a pattern in Text 1

Info  TEXT CONCORDAMCE

—Pattern is:
™ astring of characters:

" a PERL regular expression:
* a Moo regular expression:

=]

i~ a NooJ grammar:

<oyt N>

[T Syntactic Analysis

=l s

A
Al occurences
& ony: [ 100
I~ 1oce. permatch

oce.

s |

fext 1.not

lquage is "Arabic(ar}®.
jt Delimiter is: \n (NEWLI]
It contains 3€ Text Units

b i st Crlamd 5 el 3]
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S gl oUl,Y "]

cetos i Dadh e el g il st liad; o i Le el g K il o S0 <

Recherche du temps

Reset | Display:| § :: cheracler® before.and | 5 after. Display/¥ Maiches [ Outputs
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Verb Nooj E-Dictionary

* Proprieties: sample e-dictionary

* Morphological proprieties:
* For past and present tens: <dz&*Jzé>
e Syntactical structure: V NO W: transitif, intransitif, refléchi; etc
* Phonological rules using specilized tems, such as: «u=8b «JUxs ¢ ) sage

e Text analysis by:
* Verb entry only: <V>
* Patterns, for example: <V+deld>,
* Phonological rules, for exemple: <V+J%>


verbDic.dic
verbDic.dic
verbDic.dic
verbDic.dic
verbDic.dic

V grammar

g ELq 3 Ll Ll

ool gl
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¥y Mool - [C\Users\elhan\OneDrive\Documents\MoolarLexical Analysis\verbGraph.nom]
o File Edit Lab Project Windows Infe GRAMMAR

- >
- 8 X

ﬂ

<$P,$1CS1851F><52L,52CS52882F> r<$v=:v> ( " 2,
(—==)

<88=: SUFFIX+v> s

<5P,S$1CS1SS1F><582L,52C82882F>

<$s,83C8$3583F> g I )
+v> r

<SP=:PREFIX

S81F><85,82C82882F>

<8S8S=:SUFFIX+v> <§V=:V>

2;—%5_4__(1

Arabic morphological grammar




. Text sample

pmallgnllgcLgI LI ..n.un_uum

Educational Consulting

= | I 1 +| /166 TUs Characters ”~ Language i= "Arabiciar}™. ~
Tokens Text Delimiter i=: Yo [(HEWLIHE}
Clinrams o Text contains 16E Text Tnits (TO=} -
- Linguistic Analysis h
Show Text Annotation Strocty >
Locate Pattern... Ctrl+L

" .
Atal A el Ap s 0 A8 Export colored text as an RTF document

igjhajﬁ.gjl_;.._.njh,j]h _h:u Jsiﬁl_.:iJichiJ.J:h___;.._.n_u:
Export annotated text as an XML document... -11..135_13 Lo |-TI |:|] 3 ”] :'-J-JJJJ
ey e Ll Modify Text Cireb sl sl oyl oy 505 df 8

' Cpa #‘“'Jﬁﬁ;*“ﬂ
E._J'-_ﬁ_gﬂ_J;.u st J:.'---_j_n.c,__,._n.u\;_,ﬂ_,.,u Jm'-ﬁ_u' agdl a._-L‘:u_q_-.h-ﬂ'Mn._ﬁ_,ﬂJu Lia 01 25NN 5y all "_.a'_-uu._.c.ﬁ.,_j_‘.h_«._.,
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o Cm LI e e 13" 18 i il Ao Sl 2 3L A at e W) e s el 4 (i e of Ll o

sl s AJ—E i__a_.n_h_,,n_“_-' 1, 22 HI_JJ:H,:_-_.,J" 1B j;j'q'jL_ﬂ' | QIR = PR B

=1 TU Lo —Jud b Jls Myl e iy L Slaiil 0 el et Al G el ey J (RSP R ST R A T

59 ot Al b siagl e ALY ol LAY o s o8 gy ~—u:{ sianall Cileagall o plaall 441

2__)____’_1‘_;3 ”j‘__L_:jla--,IJ“}l.Hl_l-_ll_ﬂj‘__ Juul IIP._,-‘QIJ‘—II—’“E' _j.ln_'..z_-;_au*'_...n._—il"'_" "H‘""'_)_x__'ﬁ..hl 5.LI.=._-;J'

o 2ams Gl Jad gadae Sl a3 ge ie Al udaall of ST 08 e i AlGall 4o Sall s A8 Ll e el Gl e o
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i [Modified] C\Users\ALERFAANZ22\Documents\Noo\ar\Projects\Press2.not

G o] s

[™ Show Text Annotation Structure

Locate V category

Characters A
Tokens
Digrams V

Lanquage i=s "Arabic(ar)".

Text Delimiter is: \n (HEWLINE}
Text contains 44 Text Units [TO=).
1802 tokens including:

e

{

N 200 0 Qi 48 a0 A AL Ao £y e 8 Ut e A e i
b 4 o g A g g o Ao At g it At A gl A A8 8 A g e
aﬂmmﬂaﬂwwﬂhw@paﬂw@wmm

Locate a pattern in Press?

H IS. _);-;J:‘

—Pattern is:
{" asting of characters:

(" 3 PERL reguiar expression:
{* 3 NooJ reqular expression:

K

" a NooJ grammar:

<V

[” Syntactic Analysis

1 s

~Index Limitation
(" Shortest matches {* Al occumences
YI' & Longest matches " Orly: | 100 occ.
{" Al matches [ 1oce. per match
[V Reset Concordance -_,jl

}{ 'JJ'JJMJLmNSJL«J'_w' adil g 4] |

Y gl 0 sl _JI_P

il 5 F‘é"‘""é""' Dl Aol (o sl 5
ol ADEL L S 200
¥l 13 o il il s 85258 e
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sk oo il wila 3o al calibd glS o
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G K el A 40 S 326 L)
bl g Al TS ctae Oflaa i 4580
o a5 Aol o gt Bllin s il 1

s 3 el o) _J'm_'us_g,uia;iu .,;Ia Al

||\5'|\_IJ1=_E|J.«J|\_,_JE I\I|

.
Reset | Display| 5 md““m““ before,and | 5 after. Display W Matches |~ Outouts

Text After| Seq. | Before
sy pdl el g bl by gl gl
Yol ool ol oblsal sy ls 3 g iz S,
ol o Aol 2 gy oy of oy il
i ols Gtl BY g ey g el b gl 4
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VN Grammar

W Mool - [C\Users\elhan\OneDrive\Documnents\Noe\ar\Lexical Analysis\VNgraph.nom]
oZ File Edit Lab Project Windows Info GRAMMAR

— *
- & X

{
<$P=: PREFIX+c3

{ "
<55= :(SUFFIx—v—nD / .
L S )

' s <SV=:VN-an—-un-in> \'A
<5P,$1C81851F><$2L, $2C$2552F><$8, $3C83883F>

<$P=:PREFIX+cl>

L

Cancet |

H £ Type here to search

Arabic morphalogical grammar consists of 7 graphs

” Nunnation (tanwin) is not compatible with suffixes except the empty suffix
VN1 it is not compatible also with the definit article prefixes (je N1 N2 N3 N5) SonarLetter Lunnarl stter
{ &= )
. =L= —.
<8P, $1C$1S$1F><$2L, $2C8 <SV=:VN+i> (' 1 <§P=:PREFIX+n5>
<E= { 4
<8P, S1C><3V, §2C> =:VN—a.n—un( )
<B> | Nia> v <$P—: PREFIX+nl>
= (g
-
Pr—{kas | ( - <$P=:PREFIX+n2>
S ) — (=) 4
( v <$P=:PREFIX+nd> P
{dgm |
( { ' <H>




VA Grammar
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K Nool - [C:\Users\elhan\OneDrive\Documents\Noolar\Lexical Analysis\VAgraph.nom]
ol File Edit Lab Project Windows Info GRAMMAR

- X
- 8 X

1 o=

<$P,$1C$1881F><82L., §2CS2882F> r<$v=:wa> (2,
(—=r)

<§5=:SUFFIX+n> s

<$P,51Cc$51551F><82L,52C52582F>

<55,83C83853F>

1
o
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Arabic morphological grammar




Syntatical analysis

* Data collection
* Main structure: VNO W
* Verb equal basic sentence

* Tree types of sentences:
* Basic sentence, based on main distributions
* |diomatic sentence
e Sentence with support verb (Nominalization)

Built tables: Columns & lignes based on bidirectional transformation
More than 150 proprierties an sub proprieties

Develop electronical dictionary

Develop local grammar

Apply to randomed texts



Syntatic database
2.500.000 basic sentences
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No

Nominalization =: Vsup NO nr V-n Prep N1 +hum

Verb

Completive

1910U0D+ :=0N

JUN :=ON

d ue, :=oN

d euue, :=0N

d ume) :=oN

M U-A :=0N
O I N R S I LR T R L R S L

TN I U-A eqeqqes

TN I1U-A 320 ON eqeqqes
£ P U [ O S e e O P A O [ e N e e [ P [ [ e S S e [ e e e e

T(IN u-A) ON eqeqqes
o T R I

TN !4 U-A ON BJeyle,

TN !4 U-A32Q ON eJeye,
o T T I I

(TN u-p) TN euseyIR,
£ [ P [ U S e e N [ [ [ [ e e O [ [ P [ e e N e e e P e e

TN 1 U-A 190 ON ebejex
T T T P T

TN 17 U-A ON ebejex
o T R I

TN ®Je, U-A 33 ON [expe,
o T T I I

TN EJe, U-A ON elexpe,
U I B S R N SN S N S S N N N SR R RS N N G SN M R S S S e e

TN 17 U-A 320 ON eyiepye,
L R L I S L L e S R S SR L S S S S B

TN 17 U-A ON eyiepye,
C U R I T T S S S U R IR I S R . S S R R R S

TN !4 U-A 320 ON eyeley
o T T I I

TN !4 U-A ON BxeueH
Tor L 4 4+ o+ o+ o+ + 4+ o+ o+

TN !4 U-A 330 ON BY3eeg
B A ik i L R I e S L B L AL I R S S S B T S B BN T 3

TN 1U-A19Q ON Ble,
o T R I

TN E[e, U-A ON Bjype,
R i L T e L LR L S S T S L R

TN T U-A 130 ON eqejer



Application to a LG table
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. Evaluation
o Domain recognition
* We applyed our local grammar and e-dictionary to standars arabic
texts, the results was as follow:

"

Teaching <N+ad=ill> 9217 %  <N+adaill>  90.01 % <VN+adadll>  86.00%  <VN+ad=ill> 97,15 %

Health <N+aall> '8752% <N+iaall> 89.25% <VN+aaall>  71.12 % <VN+aall> 91.00%
Food <N+£132dl> 99.00% <N++lll> 93,12 % <VN+¢122ll>  90.00 % <VN+¢l2zll> 9525 %

Tourism  <N+aludl> 94.02% <N+4abLudl> 90.15% <VN+ialwdl> 89,13 % <VN+ialudl>  91.25%



Evaluation N
Logical proprieties recognition

<N+ _+H +A +C>
<N+ _+H -A +C>
<N+_-H_+A_-C>
<N+ _-H -A +C>

<N+_+H_-A_+C>

99.01 %
91.15%
95.12 %
99.15 %

79.02 %
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.J)§ ¢ 2l cg._l.'ui
JSQ\ caﬁ.&\)ﬁ\ “._135\

Can ca.uJJA Jaila

il ¢ AY) caual)
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- Research perspectives

* E-dictionary for Arabic idioms
* We have collected more than 30.000 espressions
* Classification based on: Expression an mining
* We plan to develop a e-dictionary nooj format
* We plan to translate it to English and French language
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Arabic idioms sample

A el
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Jio eia 38 Lo auia
<l

4y S

s
N_Acm\j?m
APEQPYINN
)

sxall Gua
[PERECIRN

las aa g

d s Oyl

Y Caac

an da )l e
3 il Cuac
Jialb Jlall cuae
oMy a8l Cuame
a8l Cuac

al psall Cuac
OO o 5dll Cuac
elall Cuac
CUA\ lac
48ll) Cuac
Cuac

el WY Cuac
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International project using Erfan E-Dictionary
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