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Lexical Resources at Sinalab - Birzeit University

. . Arabic
Lexicographic Annotated NLP
Database Ontology/ Corpora library
Wordnet
= L4 e ==
g Fadd R Clrrasat S
Sl T/ NN A e Pt e
150 lexicons Formal Arabic Dialects, APls
Largest Arabic Wordnet NER, WSD, synonyms Linguistic Data,
lexicographic with ontologically Intents, hate synonyms, Nested
database clean content NER, intents, ...
@onyms 90s% WSD 84% NER 90s% Intent 88.4% Offensive 88.4% ...... U
Y
Big Linguistic Data Graph
developed in =

https://ontology.birzeit.edu




Natural Language
Understanding
Tools and
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Open Source

:@{ | SinaLab

Resources
Download and try NLP/NLU datasests, corpora, tools and services

.

/

+ Lexicographic Database (150 lexicons)
+ Arabic Ontology

+ Dialect Corpora (Currasat)

+ Arabic Synonyms

+ Named Entity Recognition (Wojood)
+ Word Sense Disambiguation (Salma)
+ ArBanking77 Intent Detection

+ Offensive Language Detection

+ Lemmatizer

+ NLP Tools

BIRZEIT UNIVERSITY
Copyright © 2023 Birzeit University
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The Lexicographic Database

OHIOVOgV.beZEILEdU

* The largest lexicographic Arabic
data base (150 Lexicons) @ ariors @ Smonyms 8 Defitons

Ontology  Dictionaries Morphology

About 3 §

Predicate | Attribute Jganall

* Contains :
most |
ost lexicon types: glossaries Lt e T S g
V4

thesauri, bi/trilingual dictionaries o
) -

o il el el oI s ol ga oupadl 1y & dealls sl

b Attribute ke |58 | 3521334 | ] G e | | R e
An abstract that describes qualities of an entity without using units
of measure

4 Philosophy Lexicon Vol 182/

morph datasets, Arabi
, Arabic Ontolo o
more. gy’ and ) b i B Tl o g

s Ly i 53 L s B B 02 iy e 252
example: Jis ) o ol Bpalsl s 2 Ml o
@ 293263 TypeOf : {Abstract

7 Philosophy Lexicon (Vol.182) ©

» Physical Attribute % G
Attribute that describes an abstract quality of things
L e Bane RS B 05

o | | s | 2 |2 452 3kn | % dimension | attribute property example: Gl o il 58 PN
a construct whereby objects or individuals can be distinguished; "self-
confidence is not an endearing property”

Arabic WordNet ©

@ 203264 TypeOf : {Attibute}

» Abstract Altibute 5421 = | B0 fia
Attribute that describes an abstract quality of things
PRREESITIeES

s \1@\&1&“3&‘»‘41’-)‘_4 s attribute

Covers most domains: science, S
te C h n O I Ogy’ I a W’ b u S i n e S S’ a rt’ Propositions attributives el L= ui}:-‘j:t;?ézp‘?\dgz )

e iR

example: Jus¥! oe sl ol s e @ 015

@ 293265 TypeOf : {Atiribute}

Philosophy Lexicon

I -I .
SO p y’ PP % 300 dina Jttribute | flavor | difference | characte! Acadamy f the A Languase GE1>
I: I I 1 i rining House
[
WKz 3as AN
BIRZEIT UNIVERSITY
GEEHT) Copyright © 2018

* Digitized over 10 years.

https://ontolo ir7ei
gy.birzeit.edu
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Some Statistics

150 Lexicons

Category Lexical entries Synsets Translations pairs Glosses Semantic relations
Total (Millions 24 M 1.8 M 1.5M 07M 05M
1,100K  Arabic
1,100K English 800K Arabi . . .| 170K - link
nets rabiC |} 00K English-Arabic | 400K Arabic | Ok Sub-super links
200K French 800K English ) . 29K Part-of links
Sub Counts 300K English-French | 300K English .
3K Others 200K French 200K French-Arabic 1K Others 260K Has-Domain links
- i
1,300K Single-word| 50K Others 30K Other links
1,000K Multi-word

* API accessible for NLP applications.

Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic Search Engine. NLDB 2019. Pages(234--246),
LNCS 11608, Springer. 2019.



Natural Language
Understanding
Tools and
Datasets

Open Source

:@{ | SinaLab

Resources
Download and try NLP/NLU datasests, corpora, tools and services

-

News Team Resources

+ Lexicographic Database (150 lexicons) o> laell duw g
+ Arabic Ontology A yall L gl glaslyl
+ Dialect Corpora (Currasat) Gilbalal) 45 500 il S
+ Arabic Synonyms OB Ae il
+ Named Entity Recognition (Wojood) e elaud #) ALY s
+ Word Sense Disambiguation (Salma) L“;)b Moo — (ol
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Arabic Ontology

 Characterization of the intended
meaning (i.e., concepts) that the :@w -

Translations Synonyms

Ara b i C te rm S CO nvey. Ontology ~ Dictionaries Morphology About 1

4 Entity ofS | 2588 22
Whatever existed or will exist, and can be realized or imagined
ALAS gl 4Q)p0) gty s Sas
example: ¢ x = s U8
203198 &

* Formal Arabic W :
ord -
ontologi net - with > Object #58| <is| eirt | s | i | 8] 0S| 2
O Og | Ca I Iy‘C|ea n CO nte nt. An entity that is wholly and independently present in time, and is

realized either for its concrete or social existence

T el 43§ Lals 4l 8t el B U alas ey e 3 Al e 8
example: Assall Sl o aol sl e L DAY 2525 (5 LS calisy
293200 &  TypeOf : {Entity}

» Occurrent  Js=> | s | o5

1 og o An entity realized b the time of its happenin
> Llnked W|th PWN’ W|k|data BFO D i Y wnﬁugﬂpz\}i,gu\aa)ﬁan\eﬁ\
’ ’ OI—CE example:ug;n)wywsszaa»;\?@;sw T
. 293202 W TypeOf: {Entity}
> Linked with i
many |eX|C0nS » Dependent Entity Byyta | e | sh | B
An entity realized by the time of its happening
A sl asas e sasms i -
example: A sl D8 ) s el 253 b sie ) sk
203201 & TypeOf : {Entity}

» Abstract k| g3 o2 | et
An entity exists only in mind, cannot be measured or socially realized, and
S50 VIS
BIRZEIT UNIVERSITY
Copyright © 2018

https://ontology.birzeit.edu/concept/293198

1022977



https://ontology.birzeit.edu/concept/293198

Arabic Ontology

4 occurrent Js=> | &sad | Bosm E T
An entity realized by the time of its happening . )
) e iy ya ) 3ol sl s S e
example: 4 23l =Y oe Uoaiie JS0 3 5l e OS2 Y

. .
Current size so far (but the numbers are dynamic) e

4 R’Eﬁﬁ?ﬁla‘ﬁlve‘ occurrent that is composed of a sequence of actions

1800 fully-
ully-done concepts (mostly top levels) e
i ‘J\A\I\QAMQAQ)S%@SV}&A;
oM

Lt e e g8 Caand ) A8

example: plall s e & LAY G o) 2 sk

17K partially investigated (ready for NLP applications) e

y)
biological process | single-organism process |

S
O m e b ra n C h eS a re e I a bO rated, Oth e r n Ot yet' zi:ﬁle ?\:&g‘inism process | physiological process

A biological process represents a specific objective that the
organism is genetically programmed to achieve. Biological
processes are often described by their outcome or ending sta

See More..
©Collected

455000019 W TypeOf : {process} Ontologies

* English
reagdab':ibds are not our target - provided for
1l 1 1 4 bodily process ashess e
y a n d CO m m U n Icat I o n . 2;2{5255 in whi(;h at |eést one bodily component of an

organsim participates.l [OGMS_OOOOOGO]
©Collected

455000574 B TypeOf : {biological process} Ontologies

* Methodol R
t O O Ogy- Bu"t top_down and bott » behavior sl
a t t h . o m - U p The ipterna!ly cgordinateq responses (actions qr
e Sa m e tl m e inactions) of gmm'als_(indmdualsAor group;) to internal
. or external stimuli, via a mechanism that involves
nervous system activity. [GO_0007610]
©Collected

455000020 TypeOf : {bodily process} Ontologies

» mental process &SI A
A mental process is a bodily process that is of a type

https://ontology.birzeit.edu/concept/293198
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Top Levels of the Arabic Ontology

-

S
Information
Entity

525
Object

B9
Occurrent

Moment Interval @
Duratlcn Process

Gl ) gl Ag=V

Information
b Abstract

(s omad Jidd
Information
Realization,

Dependent Entity

gile 35250
Physical Object

Lay .
Description @ 548 EE
Capability, Organism
A S a &

Astronomica EX e

Bod Anatomical

-- et )
Place Region /\\iateria Artlfact

dalata 'q.uuuk.u
eo.Area Water Reg

Propositio
il 46 1S Quallty
Formal Entity, Quantlty ttrlbute 288
Role
AAJ:J
7 Phy5|ca|
“4—‘-“;‘-"‘5 ‘:\-h-\-ﬁ‘*-"s Ah):;act Attribute
Vector Qty/\Scalar Qty Attribute

Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content. Applied Ontology Journal, I0OS Press. 2021 @
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Jlwlps
Currasat

Arabic Dialects Corpora

A yall Gl gl & aa
Seven morphologically-annotated Arabic dialect corpora (1.35 million tokens)

‘;’“\3

Curras2 gﬂbgl Palestinian dialect corpus (56K tokens)
Baladi cgu\b : Lebanese dialect corpus (10K tokens)

) |

Nabra 8,4 : Syrian dialect corpus (60K tokens)

Lisan Olu: Yemeni, Iraqi, Libyan, and Sudanese dialects corpora

Yemeni (1.2 million), Iraqi (46K tokens), Libyan(52K tokens), Sudanese(53K tokens)

AMERICAN b -.?*"' T
DHDA UNIVERSITY EHR TS
=12 orBEIRUT BIRZEIT UNIVERSITY

* El Haff, K., Jarrar, M., Hammouda, T., Zaraket, F., (2022). Curras + Baladi: Towards a Levantine Corpus. In Proceedings of the
International Conference on Language Resources and Evaluation (LREC 2022), Marseille, France.

* Amal Nayouf, Tymaa Hammouda, Mustafa Jarrar, Fadi zaraket, Mohamad-Bassam Kurdy: Nabra: Syrian Arabic Dialects with
Morphological Annotations. In Proceedings of the 1st Arabic Natural Language Processing Conference (ArabicNLP), Part of the
EMNLP 2023. ACL.

* Mustafa Jarrar, Fadi Zaraket, Tymaa Hammouda, Daanish Masood, Martin Waehlisch: Lisan: Yemeni, Iraqi, Libyan, and Sudanese
Arabic Dialect Corpora with Morphological Annotations. The 20th ACS/IEEE International Conference on Computer Systems and
Applications (AICCSA). Pages(-). IEEE. Egypt. 2023 @
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http://www.jarrar.info/publications/EJHZ22.pdf
http://www.jarrar.info/publications/JZHNW22.pdf
http://www.jarrar.info/publications/JZHNW22.pdf

LS (s ) (searen) e |EN g
Currasat

Arabic Dialects Corpora ® Whole Word O Substring
A yall gl A5 g0a ¥ Palestinian ¥ Lebanese ¥ Iraqi ¥ Libyan ¢ Sudanese ¥ Yemeni

About  Publications

313 results (4.6 secs)

I I I 5 O s

Lagsal pgla i e | bl g el Bgase | oliSH 1)

this way, this, thus 1S / S i da kel da g Yy Sdydny,
sl Slaaill li Lne & s ¢ el Aliny Lkl a5 =2
this way, this, thus 13<a / A B LA jiaa o [V a Laadll Jani U yoa 98 ey ¢ Ol (855 & a8 Ulb g Culadia

L Ll
" ) A jum ! Amlia A3 (38 AL ¢ : gtk T
kol s ey il AV Ulay ¢ 4Sie

this way, this, thus 13 / & BLE ppada ola Glef, dag

Opinlag ad 331 G LA (5 ae SV Gl oliy sy 3

inon+like_thatithus S el a Adnle A ey o3 A gty

inon+like_that;thus ol sl ) rdpls e e 0 oS 2 8L Ja

3 . 1 4liS aal g 2 13 Gl oy iy
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e In cooperation with: Qﬂfﬁﬁ'\" @ Umnlud
ights Reserved © 2022 Rights Reserved © 2022
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https://sina.birzeit.edu/currasat/
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Arabic Dialects Corpora ® Whole Word O Substring
A yall gl A5 g0a ¥ Palestinian ¥ Lebanese ¥ Iraqi ¥ Libyan ¢ Sudanese ¥ Yemeni

About  Publications

313 results (4.6 secs)
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[ENSEDY

destined | write P TCI T S il e iy B
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Extracting Synonyms from lexicographic

graphs

A Benchmark and Scoring Algorithm for Enriching Arabic Synonyms

Sana Ghanem', Mustafa Jarrar', Radi Jarrar!, Ibrahim Bounhas?®?
!Department of Computer Science, Birzeit University, Palestine
2LISI Laboratory of Computer Science for Industrial System, INSAT, Carthage University, Tunisia
3JARIR: Joint group for Artificial Reasoning and Information Retrieval, Tunisia
{swghanem, mjarrar, rjarrar}@birzeit.edu
ibrahim.bounhas@isd.uma. tn

ok e down i seat ook "Ludown = sout
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g ol

5 ol v ga sl vol soat. X “down s . st g gl Sl el sst X “down down 5.



A Benchmark and Scoring Algorithm for

Enriching Arabic Synonyms

Dataset Construction

® Four Linguists (500 synsets, 3K synonyms in total).
e Each candidate synonyms was annotated with a fuzzy value by four different linguists.

| Score Meaning
llad | qils | JI5% 383 | confederacy | confederation | federation 100 Same semantics, style, use
i o o 90 Same semantics, style, less used
a union of political organizations 30 Same semantics, style, rarely used
e Bild ¢ Gy sl AV s 60 70 Same semantics, style, not used
Adlas v ; 60 Close semantics, weak style, uncommon
) v Sl an (M 2aild ¢ mnia sl AYA d3 80 50 Close semantics, not exact purpose
. 5 . 40 Semantically related
% ) g sl g Alyall
SENI g gdlls csluYls 4100 30 Semantically related (somehow)
tidda ¥ Al pe ¢ Cumca LY AV il 60 20 Semantically different
o 10 Semantically very different
0 Semantically unrelated




Synonyms Generator

Home > Resources > Synonyms Generator

A dataset and source code for Synonyms Generator
Version: 1.0 (updated on 15/12/2022)

An algorithm to extend a set of synonyms with more synonyms. Given a set of synonyms, the algorithm builds a graph (using many dictionaries) and returns a
set of candidate synonyms, each with a fuzzy value to indicate how much it is likely to be a synonym. The more synonyms in the input, the more accurate the
candidate synonyms. We trained the fuzzy model using a dataset we built manually (500 synsets, with 3K candidate synonyms by four linguists). Please read
this article for the details. Try the service (type synonym seperated by | or, or ¢):

street | road | Gk | g & Extend  Evaluate

618U , 62 3a b, 102 a1%, Streetar
+ Settings

+ Dataset And Downloads

+ API

= Publications

Sana Ghanem, Mustafa Jarrar, Radi Jarrar, Ibrahim Bounhas: A Benchmark and Scoring Algorithm for Enriching Arabic Synonyms. In Proceedings of the
Global WordNet Conference (gwc2023), Donostia, January. 2023

PDF - Slides - Video

https://sina.birzeit.edu/synonyms/

Download: Github.Synonyms



https://github.com/SinaLab/Synonyms

A Benchmark and Scoring Algorithm for

Enriching Arabic Synonyms

Extend a synset with more synonyms above a given fuzzy value

( \ Accurecy:
street | road | g )L | Gk Extend -
\ 4 0.14
route a1%, highway s1% , way 1s%, via 1s%, track 1s%, st ellis %31JLM ) %31 b , %31 505 , %46 Jarw , %46 Jusiu
thoroughfare 1s%, roadway 1s%, road way 1s%, ride blys, %adnl)..a %31 3asks , %31*),]: %31 y90 , %31 el ,
15% , path 1s%, boulevard 1s%, avenue 1s%, Roadway %31 ol , %31 ol %it_)h-u %31 balyo , %31 bl s, %31
1s% , Lane 1s%, Boulevard 1s5%, Avenue 1s% %31 <53 , %31 3L , %31 B, %31th %31 Jasdu %31J.u....

Bl , %15 Tl , %15 Ids , %15 4oy , %154y , %31yl , %31 s



A Benchmark and Scoring Algorithm for

Enriching Arabic Synonyms

Evaluate/rank synonyms in a given synset (wordnets, BERT’s output, etc.)

Evaluate

‘ street | road | ¢ )L | Gaob )

61L& , %62 3 k% , road 41% , street 41%



Natural Language
Understanding
Tools and
Datasets

Open Source

:@{ | SinaLab

Resources
Download and try NLP/NLU datasests, corpora, tools and services

News Team Resources

+ Lexicographic Database (150 lexicons) o> laell duw g
+ Arabic Ontology A yall L gl glaslyl
+ Dialect Corpora (Currasat) Gilbalal) 45 500 il S
+ Arabic Synonyms OB Ae il
- + Named Entity Recognition (Wojood) e elaud #) ALY s
+ Word Sense Disambiguation (Salma) L“;)b Moo — (ol
+ ArBanking77 Intent Detection Y e ludl 3 geatad) aas
+ Offensive Language Detection 4 yell Al K1) cldad

+ Lemmatizer

+ NLP Tools

BIRZEIT UNIVERSITY
Copyright © 2023 Birzeit University



Wojood
Nested Arabic Named Entity Corpus



Flat NER

Nested NER

Wojood

Nested Arabic Named Entity Corpus

Center

Sami works at Jimmy Carter
B-PERS O 5 BORG 1ORG 1ore VYmature
Sami works at Jimmy Carter Center
B-PERS O O B-PERS I-PERS '
B-ORG I|-ORG I|-ORG | "

Jarrar, M., Khalilia, M., Ghanem, S. (2022). Wojood: Nested Arabic Named Entity Corpus and Recognition using BERT
In Proceedings of the International Conference on Language Resources and Evaluation (LREC 2022), Marseille, France.


http://www.jarrar.info/publications/JKG22.pdf

* NER Corpus

Corpus  Nested? (L0 onites clusses _ Arable Domaln
Ontonotes5 No 300k 28k 18 MSA News
ANERCorp No 150k 11k 4 MSA News
Canercorpus No 258k 72k 14 Classic Religion
AQMAR No 74k - open MSA 4 domains
Woiood MSA & Multi domains
Copus ~ YES SSK 75K 2! Dialect  Finance, ICT, Law, Elections,

< NER BERT

* Multi-task learning (nested entities)

e 88.4% F1-score

Politics, Migration, Terrorism



Annotation Guidelines

PERS
daze guill celiles @llall cdaxl ol eple] Jole ¢

People names

NORP  Group of people
Oyl dummy 31 6y 39 ¢ ud] O cCmeanall (gl

OoCC
il BB colacdd iy jade o)y drolr )

Occupation or professional title

ORG Legal/social body
cé,,a.dl uigan” cueld doyde dl:v o)l el
GPE Geopolitical: country, city, state

&3;\:&)’\ l,:.w_i) c&ng.:JJ‘ 33)}@0.2;“ ‘wv\.aﬂ Zu.g,\,o cLHJ

LOC
‘é‘)&n Ubﬁ‘“ ‘l,.a.wT ‘U’“:’}“'J‘ 5Ls ‘W\ )Jg_a.“

FAC
@aé‘)ll deanadl iyl gl s slaiuo Jlase

Geographical location (non-GPE)

Places: landmark, road, building..

21 entity classes

EVENT
o2l e ¢ shall due <2005 duyall dadll (1973 oy

Events of general interest

DATE  Specific/relative date (>day)
4leiall 87801 ¢2019-2020 «g25213
TIME  Specific/relative time (<day)

w;"&bud%c;w7@>53.cw|unc\73$hﬂ

LANGUAGE Human language or dialect
M)ﬂ‘ aall ng;d\ a:?-J\JJ‘ cL;gaé.H dg,af.ll aslJl
WEBSITE Website or specific URL

¢ schema.orgessss o2 guund 80

LAW
2005 @bgiall 3536 e 114 B3kl ¢ Hlazid] 536

Geographical location (non-GPE)

PRODUCT Vehicle, weapon, food, ...
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CARDINAL  Numerals in digits/words
Ogake ¢ 99 e 9 danyl ¢ OUSI 4240150 ¢ 30 ¢ 1.5 «

ORDINAL = does not refer to a quantity
@)AMZScebiSO‘&b?)cﬁu@aiujan:SY'

PERCENT Word/symbol refers to a percent
J\JQ&9(%10£3§.&J‘95

QUANTITY Value measured by units

@ﬁpﬂZS(ﬁbﬁSOc&b3cﬁJ§aﬁw‘ﬂ5{5V

UNIT Name/symbol of a unit

o 650 ¢ phigkS ¢ 23] ¢ AeshS ¢ kS ¢ os

MONEY = Monetary quantity, incl.
V95 8 ¢ SHEEEBUSI ¢ Ghlol p2)5 Oganesg din

CURR  Name/symbol of currency

s €839 Jby ¢ eliyd ¢ Hlod ¢ Gpan du ¢ Y90



Corpus Collection

Source - Topics Sentences Tokens

Web Articles' (MSA)

Health, Finance, ICT, Law, Elections, 9.053 7258102
Politics, Migration and Terrorism ’ ’

Archive’ (MSA)

History and Culture 12,271 227,020

Social Media’ (Dialect)

General topics 5,653 65,342
Total 26,977 550,464

1 un.org, hrw.org, msf.org, who.org, mipa.institute, elections.ps, sa.usembassy.gov, diplo- matie.ma, quora.com ....
2 Awragq, Birzeit University Digital Palestinian Archive
3 Palestinian and Lebanese dialect corpora



Downloads and Demo

Birzeit University, in

cooperation with the T ¢ ool GAll (s jee adaii dpis 351 93) dsiise an O sl g o Al
Edward Said Foundation, Sy e ddle 5 @l 16/5/2016 Fuli o _wac dal )l delull (s jedl)
is organizing a folklore N o Y Sed A SRTAL
festival. The festival will \\ f—~ & 02

start at 4:00 pm, on May
16, 2016, with the

sponsorship of Bank of ol e e _
) EVENT ¢ adll Gall Gl jea aLai FORG!| PERS) daas 3 ) 50 Ostaill g
Palestine for an amount &
of five thousand dollars. i ) _ ; : : )
o e o R s s e

moneY] [[CURRENC YR e ORG

output format : highlighted v
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Text
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Text to Intelligence
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Link
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Multilingual
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Knowledge Graph
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What Is Named Entity Recognition (NER) Used For?

Customer Support

Recognize and route per products, models, places,
phones,

Content Recommendation
understand use profiles and history

Resumes
Recognize name, address, phone, etc.

Chatbots and Question Answering
Recognize names, amounts, places, etc.

Machine Translation
Transliterate entities....

Event Detection
Identity event as they occur (Finance/business events,
social media, ....)

Knowledge Management
knowledge graphs, Digital libraries, content filtering

Classifying content for news providers
Efficient Search Algorithms

Finance
extract figures, loans, credit risk.

News providers



Natural Language
Understanding
Tools and
Datasets

Open Source

:@{ | SinaLab

Resources
Download and try NLP/NLU datasests, corpora, tools and services

News Team Resources

+ Lexicographic Database (150 lexicons) o> laell duw g
+ Arabic Ontology Ayl L gl ity
+ Dialect Corpora (Currasat) Cilaalall 43 500 il S
+ Arabic Synonyms OB Ae il
+ Named Entity Recognition (Wojood) e elaud #) ALY s
35 * Word Sense Disambiguation (Salma) Y5 o — (pleo
+ ArBanking77 Intent Detection Y e ludl 3 geatad) aas
+ Offensive Language Detection 4 yell Al K1) cldad

+ Lemmatizer

+ NLP Tools

BIRZEIT UNIVERSITY
Copyright © 2023 Birzeit University
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ArabGlossBERT: Fine-Tuning BERT on Context-Gloss Pairs for WSD

Moustafa Al-Hajj Mustafa Jarrar*

Lebanese University Birzeit University

Beirut, Lebanon Birzeit, Palestine

» moustafa.alhajj@ul.edu.lb mjarrar@birzeit.edu
Context-Gloss Augmentation for Improving Arabic Target Sense
Verification
Sanad Malaysha, Mustafa Jarrar, Mohammed Khalilia
v Birzeit University, Palestine

SALMA: Arabic Sense-Annotated Corpus and WSD Benchmarks

Mustafa Jarrar, Sanad Malaysha, Tymaa Hammouda, Mohammed Khalilia
Birzeit University, Palestine
{mjarrar, smalaysha, thammouda, mkhalilia}@birzeit.edu




SALMA

ArabGlossBERT for Arabic Word-Sense Disambiguation

The Word Sense Disambiguation (WSD) Task

Given a word in a context, which sense (i.e. meaning) this word denotes?

You have beautiful eyes

Set of senses/meanings

the organ of sight

good discernment (either visually or as if visually)

attention to what is seen

an area that is approximately central within some larger region)
a small hole or loop

Ul WIN =

Al-Hajj, M., Jarrar, M., (2021). ArabGlossBERT: Fine-Tuning BERT on Context-Gloss Pairs for WSD. In Proceedings —
the International Conference on Recent Advances in Natural Language Processing (RANLP 2021), PP 40--48.


http://www.jarrar.info/publications/HJ21b.pdf

SALMA

ArabGlossBERT for Arabic Word-Sense Disambiguation

The Word Sense Disambiguation (WSD) Task

Given a word in a context, which sense (i.e. meaning) this word denotes?

: | g oy 5 " -
Set of senses
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Al-Hajj, M., Jarrar, M., (2021). ArabGlossBERT: Fine-Tuning BERT on Context-Gloss Pairs for WSD. In Proceedings —
the International Conference on Recent Advances in Natural Language Processing (RANLP 2021), PP 40--48. @


http://www.jarrar.info/publications/HJ21b.pdf

SALMA

ArabGlossBERT for Arabic Word-Sense Disambiguation

¢ Arabic context-gloss pairs Dataset (167k)

e Extracted from Birzeit University’s Lexicographic database
e Annotated target words in context;

[SEP] dudis diwsly sg5 JS 52 [SEP] ymidl 9gue 0 84rad [CLS] True

[SEP] (S5l Jostia ) 513 « dud : 5 g2J) g [SEP] y2Jl 3gs8 (3o Busd [CLS]  False
[SEP] (4Ssal) Jasius ) 4513 « duudt 1 5,62l 5 [SEP] pgus] podll sl [CLS]  True
[SEP] duusiis diwusrly 563 JS 3521 [SEP] agusl psdll sl [CLS]  False

** Three Fine-tuned BERT Models

* WSD into binary sequence-pair classification task
* Accuracy 84%

e 4 types of signals to emphasize target words in context



¢ Fine-tuned three Arabic pre-trained BERT models
The WSD task is converted into binary sequence-pair classification task

[SEP] dusdiy diwsly 5,63 JS S92 [SEP] y2idl §9se (3o Biwad [CLS] True

[SEP] (aSeil) Jasias ) 4513 ¢ dudti : 5 giJ| (p [SEP] =l (508 (30 Bugad [CLS]  False
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[SEP] ducsiiy diuusly .63 JS 35271 [SEP] agius] psdll sl [CLS]  False
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%* Results

my
-
?
]

Model True False Accuracy

Precision 81 85
AraBERTv02 | Recall 66 93 84
Fl-score 72 89
Precision 77 83
CAMeLBERT| Recall 60 92 82
Fl-score 67 87
Precision 73 82
QARIB Recall 58 90 80
Fl-score 65 86

suiun




Constructing a dataset of context-gloss pairs

count
Statistics: Unique Lemmas (undiacritized) 26169
Avg glosses per Lemmas 1.25
Unique Glosses 32839
Unique Contexts 60272
Avg context per gloss 1.83
True context-gloss pairs 60323
False context-gloss pairs 106884
Total True and False pairs 167207
Training and Test Datasets
Datasets | Pairs Count Total

 every context selected in the test set
should not be selected in the training set; False pairs 96,450 152.035
* every gloss should be selected in both the Test | True pairs 4,738
training and the test sets. False pairs 10,434 15,172

Total 167,207

Training | True pairs 55,585

Download: https://ontology.birzeit.edu/downloads



SALMA

End-to-end WSD system (using TSV)

A Craalis i Lemmatize | Aulw
s £a1% 3 Al
L) ) sl 4S5 ) (Aasbaalt)

Rank glosses
based on the
True scores

l

Candidate Glosses

2305 5h Lay Al gl 1fadl I A Al

Rank Gloss Score
1 g, 0.7
2 g, 0.6

9,
Lookup Glosses i 5 SIS0 Gt 35085 o 5o 51500 A
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e :
W Generate context-gloss pairs
True False
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Softmax
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( TSV Model

(See Figure 2)




https://sina.birzeit.edu/salma/
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SALMA (ol

A corpus and model for Arabic Word Sense Disambiguation (WSD).
Version: 1.0 (updated on 22/10/2023)

News Team Resources

il e (e Banad
WSD
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‘ < Description

| <4 Downloads
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ArabGlossBERT

Arabic Word-Sense Disambiguation

https://sina.birzeit.edu/salma/

Arabic Language Understanding Tools
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ArabGlossBERT

Arabic Word-Sense Disambiguation

Arabic Language Understanding Tools

| [ Confirm |

Ol Cn) anly Sy daalay dae

Tokenize Lemmatize NER
2 P

https://sina.birzeit.edu/salma/
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Natural Language
Understanding
Tools and
Datasets

Open Source

:@{ | SinaLab

Resources
Download and try NLP/NLU datasests, corpora, tools and services

News Team Resources

+ Lexicographic Database (150 lexicons) o> laell duw g
+ Arabic Ontology A yall L gl glaslyl
+ Dialect Corpora (Currasat) Gilbalal) 45 500 il S
+ Arabic Synonyms OB Ae il
+ Named Entity Recognition (Wojood) e elaud #) ALY s
+ Word Sense Disambiguation (Salma) L“;)b Moo — (ol
- +ArBanking77 Intent Detection Y e ludl 3 geatad) aas
+ Offensive Language Detection 4 yell Al K1) cldad

+ Lemmatizer

+ NLP Tools

BIRZEIT UNIVERSITY
Copyright © 2023 Birzeit University



ArBanking77: Intent Detection Neural Model and a New Dataset in
Modern and Dialectical Arabic

Mustafa Jarrar Ahmet Birim Mohammed Khalilia
Birzeit University Sestek Birzeit University
Birzeit, Palestine Istanbul, Tiirkiye Birzeit, Palestine

mjarrar@birzeit.edu ahmet.birim@sestek.com mkhalilia@birzeit.edu

Mustafa Erden Sana Ghanem
Sestek Birzeit University
Istanbul, Tiirkiye Birzeit, Palestine
mustafa.erden@sestek.com swghanem@birzeit.edu

Chatbots need to detect intents before answering
=» build an Arabic intent dataset, and train BERT.

Saaall iy aliuf A1 131 Jadl 130

What do | do if | still have not received my new card?
: > card arrival Inte ntl
Slgalivd 7 5 ) SBlas g 5
What is the status of my card’s delivery?
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-
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®
(@)
=
o
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R
My currency rate is inaccurate. \ Card payment | nte nt
¢S S ) o i) /' wrong exchange rate 77
: O O ¢ —e
| changed the currency, but why is it costing more?
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*ArBanking77 dataset

ArBanking77 dataset consists of 31,404 queries.
2.4x larger than the Banking77 dataset.
On average, there are 408 queries per intent

c D E F G H
= Qid = Question_en == Question_MSA1 = n_MSA2 = Question_PAL1 = Question_PAL2
1 1 am still waiting on my card? £y kil i3 L CTRR -
2 What can | do if my card still hasn't arrived after 2 w 00 gl 3ay By o 13 Jadl 13 Judl o e 130 e gandd 3y il g L 30 130 e 3l ) (s Sy L 131 55 o
3 I have been waiting over a week. Is the card still cor st Wadl <3 La Ia g el a1 S0a laif Ul > Al Leilad ¢ iy e el a0 ST (oS e gl 00 ST iy N
4 Can | track my card while it is in the process of deliv Spbecll Alee ol Uy a8 iiSas U Wy 5 IS ol Alaay a g By al 5y lia ) Bl a4
5 How do | know if | will get my card, or if it is lost?  zela 13l i ¢ (@ o Jomal @i L 13 el G | ol i€y s heelin Yy (BUay sl 21, 130 Giel o g

S S P e S S N e G S N PG S Gy

faapaal) (Bl (Sl (i oy g (e

Cplll i Bl e e slae Ll Ja e glaa B Ja
fanll Uy alial o 13 Jadl 13l alad e 53
s,me.aptﬁsgghlnﬂcﬁm&

Sam g0 o 3 L LD By ylle 61 ey il
Sl By Joad o 13 ol iU, 13

6 When did you send me my new card?
7 Do you have info about the card on delivery?
8 What do | do if | still have not received my new card

9 Does the package with my card have tracking? I

10 | ordered my card but it still isn't here
11 Why has my new card still not come?

12 | still haven't received my card after two weeks, is it 0038 b ¢ e gl 3ng ( Blag i W 25 e iy i B 30
13 Can you track my card for me? tal i Bl o iy Ja g o5 IS
14 |s there a way to track the delivery of my card? £ By il 5 2 e in a

15 It's been a week since | ordered my card and it's no< sa ! Ua Cauul (A y (Bday s o 34 g gand o il e g gl e

16 Will | be able to track the card that was sent to me? 2 a5 A AUl a5 (e (Saas b ] a5 Sl
17 | don't have my card in 1 week. Should | be worried 94l &1 ol sy aaly 5 sl IS8 Uy LT Yl Ay 5 o 300

+Intent detection model
F1-scores: MSA (%92) and PAL (%90)
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Intent_en
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival
card arrival

card arrival
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ArBanking77

A dataset and source-code for ArBanking77
Version: 1.0 (updated on 1/9/2023)

News Team Resources

ArBanking77 consists of 31,404 (MSA and Palestinian dialect) that are manually Arabized and localized from the original English
Banking77 dataset; which consists of 13,083 queries. Each query is classified into one of the 77 classes (intents) including card arrival,
card linking, exchange rate, and automatic top-up. A neural model based on AraBERT was fine-tuned on the ArBanking77 dataset (F1-
score 92% for MSA, 90% for PAL). Try the service (type sentences seperated by newLine or ¢ or? or!or.):

Bl o )y b

Detect

= Downloads
ArBanking77 is available to download upon request for academic and commercial use.
Request to download ArBanking77 (whole dataset 31,404 queries, MSA 15,537 queries, Palestinian Dialect 15,867 queries)

GitHub (download BERT training source code + sample data (~1K queries))
Hugging Face (download fine-tuned BERT model, ready to use)

+ API

= Publications
Mustafa Jarrar, Ahmet Birim, Mohammed Khalilia, Mustafa Erden, Sana Ghanem: ArBanking77: Intent Detection Neural Model
6—{}"1*‘1‘./..1'1.
BIRZEIT UNIVERSITY

Ul
Copyright © 2023 Birzeit University

https://sina.birzeit.edu/arbanking77/



Offensive Language Detection in Hebrew

Offinsive content {Hate | Violence | Racist | Abusive} in Hebrew
1S growing.

Type of Offence:

[ Class Sub-Class Definition

Abusive If the tweet contains direct or implicit insults using vulgar or
street words.

Hate If the tweet contains criticism, attack, or degrade, directly
or implicitly, because of race, color, religion, nationality, or
gender.

Offensive Pornographic | If the tweet promotes or invites any pornographic or sexual
arousal.

Violence If the tweet endorses an act that involves physical harm
towards any party, regardless of the reason.




Offensive Language Detection in Hebrew

e Collect 16K tweets,

e classify each tweet
with different tags,

*then, train a deep
learing model —to
automatically detect
offensive content.

Tweet
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AYTND HRIW 12N XY Y

B iy

English Translation

Deportation, demolition of houses,
life sentences without the possibility
of amnesty, otherwise it will be even
worse. Treat them like terrorists.

There is no more deterrence. We are
not afraid of the police. 1 think the
time has come to face the demon-
strations and riots, as Rabin once
said at the beginning of the intifada:
"to break their bones." There is al-
ready an intifada of riots here.

May the name and memory of Ilana
Dayan be remembered. The most
depraved and lying journalist I know.
Really sinister.

Avi Beaton’s true face clear now.
This is a leftist, anti-Zionist, op-
pressor of Israel, a traitor who is
financed to overthrow the right-wing
government and bring the Arab par-
ties to power in order to lead to a
state for all its citizens.

@rabea_ bader is irrelevant if you
are Druze, Syrian, anti-Zionist and
disgusting like you.

@Ahmad_ tibi At least you’re not ly-
ing - you were and remain an Arab
nationalist who wants the destruc-
tion of Israel as a Jewish state.

Annotations
Class: Violence, Hate

Target: Palestinians

Topic: punish Palestinians
hrase: Deportation, Demolition
of houses, life sentences, terrorists

Class: Violence, Hate
Target: Palestinians

Topic: Demonstrations
Phrase: Break their bones

Class: Abusive
Target: Ilana Dayan
Topic: Journalism

ate, usive

Topic: politics
Phrase: Traitor, Anti-

ass:
Target: Rabea Bader,
Topic: Racism

Phrase: disgusting, anti-Zionist

lass: Hate

Target: Ahmad Tibi
Topic: Political views
rase:

Phrase: Sinister, Depraved, Lying

ass:
Target: Avi Bitton, Arab Parties

Zionist

Druze, Syrian




Offensive Language Detection in Hebrew
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ot gu:f;;:;nmg eggf:l:& Validation data Test data e Accurz:‘cﬁ; oh

BERT | BERT

Dy 1,750 0 250 (ours) 500 (ours) 63% 68%
D2 1,750 1.013 250 (ours) 500 (ours) 58% 63%
D3 1,750 2.026 250 (ours) 500 (ours) 61% 63%
Dy 0 1,418 203 (DoLar) 405 (DoLaf) 79% 86%
Ds 1,250 1,418 203 (DoLap) 405 (Doran) | 81% 79%
Dg 2,500 1,418 203 (Doran) 405 (DoLan) 81% 82%
D7 0 2.026 203 (DoLar) 500 (ours) 60% 57%
Dy 2,500 0 250 (ours) 405 (DoLan) 64% 69%
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Dashboard Hebrew Hate Speech in
IS Twitter ¥

“Support free speech. Condemn hate speech. That is not so
hard at all

Total Tweets :7760

80.39% 19.61% gz
Offensive Not Offensive

6238 Tweets 1522 Tweets

Most Recent Tweets: Last Updated: 9/5/2023

900 o Classification : Offensive (Publish):2023-07

s Publisher: : MagiOtsri

o Tweet: @nimrodkadosh *na'nax 570 121 9872 372 (Link)
https:/twitter.com/MagiOtsri/status/ 16761 S8077307895808

« English Translation : @ Nimrodkadosh tore a sequence of

space for me
‘ o Arabic Translation : @nimrodkadosh aaleal! e 3l 3 5«
& Al
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Download Corpus and models

O SinaLab | OffensiveHebrew Q Type /] to search

b

Code () Issues I Pullrequests () Actions [ Projects (@ Security |~
OffensiveHebrew public £ EditPins ~  ©Watch 0
# main ~ P 1branch © 0 tags Go to file Add file ~

0O ooerR R

naghamghanim Add files via upload cofccod 2 hours ago ¥ 19 commits

Training Add files via upload 3 months ago
data Add files via upload 2 months ago
LICENSE Update LICENSE 3 months ago
README.md Update README.md 2 months ago
tag_vocab.pkl! Add files via upload 2 hours ago
README.md Vi

Hebrew Corpus ~

This corpus contains offensive language in Hebrew manually annotated. The
data includes 15,881 tweets, labeled with one or more of five classes
(abusive, hate, violence, pornographic, or non-offensive). The corpus is
annotated manually by Arabic-Hebrew bilingual speakers.

The Corpus @

[0

(% HuggingFace . Searchmodels, datasets, users...

% Sinalab OffensiveHebrew © ©like 0

@ License: cc-by-nc-sa-4.0

</> Use with library

# Modelcard  I- Files ¢ Community 1 Settings

¢ Edit model card

Downloads last
month
0

Hebrew Corpus

This corpus contains offensive language in Hebrew
manually annotated. The data includes 15,881 tweets,
labeled with one or more of five classes (abusive, hate,
violence, pornographic, or non-offensive). The corpus is
annonated manually by Arabic-Hebrew bilingual

speakers.

Model Download

Huggingface:

htbmemel Il iovretsmrmlnrma o 1Cmal ali IAEEAne  snmll alevmsss




Natural Language
Understanding
Tools and
Datasets

Open Source

za{ | SinaLab

Resources
Download and try NLP/NLU datasests, corpora, tools and services

News Team Resources

+ Lexicographic Database (150 lexicons) o> laell duw g
+ Arabic Ontology A yall L gl glaslyl
+ Dialect Corpora (Currasat) Gilbalal) 45 500 il S
+ Arabic Synonyms OB Ae il
+ Named Entity Recognition (Wojood) e elaud #) ALY s
+ Word Sense Disambiguation (Salma) L“;)b Moo — (ol
+ ArBanking77 Intent Detection Y e ludl 3 geatad) aas
+ Offensive Language Detection 4 yell Al K1) cldad

+ Lemmatizer

+ NLP Tools
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