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The 4th

Revolution

Opportunity 
for 

developing 
countries to 

compete and 
impact

Opportunity
to invest in

Arabic
as industry

and 
sustainable 

R&D

Artificial Intelligence
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400 

Million

users
(as a first 

language)

1.6 

Billion

users

(liturgical/ 

second 

Language)

Other 

users for 

economic 

and security

…

Huge Market
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Consequences of not supporting 
Arabic in ICT

On Education, culture, economy, politics, people with special 
needs, ……



6

Building 
linguistic 

resources for 
NLP
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Lexical Resources at Birzeit University

Arabic
Ontology/
Wordnet

Lexicographic 
Database 

Annotated
Corpora

Formal Arabic 
Wordnet 

with ontologically 
clean content

150 lexicons
Largest Arabic 
lexicographic 

database

Arabic Dialects 
Morph. Annotations
NER , Intents, hate 

….

Big Linguistic Data Graph
https://ontology.birzeit.edu

NLP
library

APIs
Linguistic Data, 

synonyms, Nested 
NER, intents, …

WSD 84% NER 88.4%

 

تنظم مھرجان  سعید  مؤسسة ادوارد  مع  بیرزیت وبالتعاون  جامعة 

بتاریخ  الرابعة عصرا،  الساعة  للفن الشعبي، سیبدأ المھرجان 

خمسة الاف دولار.   بمبلغ  فلسطین  بنك  من  برعایة  وذلك   ,16/5/2022

output format : highlighted

EVENT ،تنظم مھرجان للفن الشعبي ORG PERS ادوارد سعید مؤسسة  بیرزیت ORG GPE وبالتعاون مع  جامعة 

 GPE فلسطین بتاریخ DATE ,16/5/2022 وذلك برعایة من بنك   TIME ،الساعة الرابعة عصرا سیبدأ المھرجان 

MONEY CURRENCY دولار خمسة الاف  ORG بمبلغ 
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• The largest lexicographic Arabic 
database (150 Lexicons)

• Contains most lexicon types: glossaries, 
thesauri, bi/trilingual dictionaries, 
morph datasets, Arabic Ontology, and 
more.

• Covers most domains: science, 
technology, law, business, art, 
philosophy, ...

• Digitized over 10 years.

https://ontology.birzeit.edu

The Lexicographic Database

43 results (0.09 secs)

En |ع

1022977

Copyright © 2018 Birzeit University

Predicate | Attribute  لومحملا
 يفف،ایلات ىمسیف ةیطرشلا يف اما،ةیطرشلا نود ةیلمحلا ةیضقلا يف ھب موكحملا وھ نییقطنملا دنع لومحملا
© Philosophy Lexicon (Vol.1&2) ..دیزملليیقطنملا دنع لومحملاو عوضوملاو.لومحملا وھ میركو،عوضوملا وھ دیز،میرك دیز:انلوق

Attributeةفصلا 
،ضایبلاو،داوسلاك:ءيشلا اھیلع نوكی يتلا ةلاحلا وأ،تاذلا لاوحأ ضعب ىلع لادلا مسلاا يھ ةفصلا
 ..دیزمللا ةفصلاو،لوعفملا مساو،لعافلا مساو،تعنلا يھ نییوحنلا دنع ةفصلاو..خلا لھجلاو،ملعلاو

Philosophy Lexicon (Vol.1&2) ©

Attributeةّ فّ ص 
.ةلمجلا يف ددحم ظفل ةطساوب ءيش وأ صخش اھب تعنی ةیصاخ Philosophy Lexicon (Vol.1&2) ©

dimension | attribute property
ةَّیَّصاّ خ | ةَّصاّ خ | فّ صّ و | تّ عّ ن | ةّ زیّ م | دّ عّ ب | ةّ زّ یّ مّ م ةّ فّ ص | ةّ فّ ص

a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"

Arabic WordNet ©

attributeةّ لّ صّ خ | ةَّیّ صاّ خ | تّ عّ ن | ةّ زّ یّ مّ م | ةّ زّ یّ م | ةّ فّ ص 

an abstraction belonging to or characteristic of an entity
Arabic WordNet ©

Translations Synonyms Definitions 

Ontology

About

Morphology
Dictionaries

attribute predicateلومحم 
 ةیلمحلا ایاضقلا ھنمو عوضوم ىلع لاقی ام- ایقطنم

Propositions attributives Philosophy Lexicon ©

attribute | flavor | difference | characteristic | savor | property

 ةزیمم ةفص
Google Thesaurus 2 ©

Philosophy Lexicon

Academy of the Arabic Language-Cairo

Al Amiria Printing House

Academy Portal Browse Online

2 3 4 51

ONTOLOGY

attribute – 3 results (0.04 secs)

Attribute  

ةَّیّ زّ م | ّ تّ عّ ن | ّ ةّ لاح | ّ دّ نّ سّ م | ّ ةّ لّ صّ خ | ّ ةّ فّ ص
 ّ ةّ مّ س | ّ ةّ ئّ یّ ھ | ّ لّ كّ ش | ّ ةّ زّ یّ م | ّ 

An abstract that describes qualities of an entity without using units 

of measure سایق ةدحو لامعتسا نود ام ءيشل ةّ یصاخ ةمیق نع ربعّ یو فصی دّ رجم

example: 
لاقتربلا يف نوللا ةّ یصاخل ةفص وھ ّ يلاقتربلا نوللا

Abstract Attribute ةّ یّ رابّ تّ عّ ا ّ ةّ فّ ص | ّ ةدَّرّ جّ م
 ّ   

ّ ةّ فّ ص

Attribute that describes an abstract quality of things
ام ءيشل ةدّ رجم ةیصاخ ةمیق نع رّ بعت ةفص

example:
 ناسنلإا نع ءاطعلا ةّ یصاخل ةدّ رجم ةفص يھ میرك

Physical Attribute داّ م ّ ّ ةّ فّ ص   ّ ةَّیّ 

Attribute that describes an abstract quality of things
ام ءيشل ةدّ رجم ةیصاخ ةمیق نع رّ بعت ةفص

example:
 ناسنلإا نع ءاطعلا ةّ یصاخل ةدّ رجم ةفص يھ میرك

293263 TypeOf : {Abstract}

293264 TypeOf : {Attribute}

293265 TypeOf : {Attribute}

O N TO LO G Y

3 ‑ غدیر  results  (3.77 secs)

غدیر
مر٬ قلیل الإضطراب عموما

صغیر وضحل ذو جریان مست
مجرى مائي 

exam ple: غدیرأو المستنقع
غالبا ما تعیش الضفادع في ال

 293775  
TypeO f : {مجرى مائي}

 غدیرجدول |
صغر من نھر٬ یصب في نھر

مجرى مائي أ

exam ple: جدول من الماء
صیف في كوخ صغیر بجانبھ 

أقامت العائلة فترة ال

 2935 17 
TypeO f : {مجرى مائي}

 غدیر ساقیة | جون | نھیر |جدول |
حت٬ وھو الذي یغادره السیل

مجرى مائي ینشأ بسبب ال

exam ple: ریبة من الجدول
لرعاة جلب الماشیة الى الأرض الق

یفضل ا

 293720 
TypeO f : {مجرى مائي}

       | Enع

       

 
   

   
 

Trans la ons
Synonym s

D efini  ons

O ntology 
D ic onaries  

M orphology 
 

A bout License

24 results  (3.
79 secs)

یرّ  دّ  غّ 

ھّ . نّ   مّ  ةّ  عّ 
طّ  " : قّ  باتّ   النّ  دیرّ  2."غّ 

یرّ .  غّ  صَّ
 ال رّ 

 النَّھّ  اءّ  " : مّ  یرّ  دّ  الغّ 
  اءّ  1."مّ 

 A lghani A zza
hir ©

دیر غّ 

ران بعد انتھاء السیل ‑ تعیش
نت الغد ٬ مستنقع الماء "تكوّ 

یلّ  ٬ قلیلة العمق٬ یغادرھا السَّ
میاه راكدة

ران ". دّ   في الغّ  فادعّ  الضَّ

 Lexicon of M
odern A rabic

 ©

دیر غّ 

ف الغدیر ". غدیرا الوجنتین :
یور على ضفا

ھر صغیر "أعجبھ منظر الطُّ
ر٬ ن یّ  ھّ  (الجغرافیا) نّ 

وء ‑ لحیا الغدیر : جانباه لضَّ
مع في الوجنتین ‑ غدیر من ا

مجریا الدَّ

 Lexicon of M
odern A rabic

 ©

الغدیر

ج) (ج) غدر وغدر وغدران
یر (م غّ  غرافیین) النَّھر الصَّ

د الج نّ  ل و (عّ  یّ   یغادرھا السَّ
اء ة من المّ  قطعّ 

الّ 

 A l‑W aseet Le
xicon ©

دیرّ  غّ 

لّ  یّ  ھا السَّ رّ  غادّ   یّ   الماءّ  نّ   مّ 
ةّ  عّ  طّ  قّ 

 A l‑W aseet fo
r Schools  ©

دیرّ  غّ 

رّ  ھّ   | نّ   ماءّ  سیلّ  مّ 

 A l‑W aseet fo
r Schools  ©

غدیر

. السیف. النھر الصغیر
 أم كبیراّ   المطر كان صغیراّ 

مستنقع الماء. ماء

 N am es  and t
heir m eaning

s  ©

Like Share

attribute

< >
ontology.birzeit.edu

1022977

Copyright © 2018 Birzeit University

1022977

Copyright © 2018

Share
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Some Statistics 

Category Lexical Concepts Lexical entries Synsets Translations pairs Glosses Semantic relations

Total (Millions) 1.1 M 2.4 M 1.8 M 1.5 M 0.7 M 0.5 M

Sub Counts

1,100K Arabic

1,100K English

200K French

3K Others

1,300K Single-word

1,000K Multi-word

800K Arabic

800K English

200K French

50K Others

1,000K English-Arabic

300K English-French

200K French-Arabic

400K Arabic

300K English

1K Others

170K Sub-super links

29K Part-of links

260K Has-Domain links

30K Other links

150 Lexicons

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

LNCS 11608, Springer. 2019.

• API accessible for NLP applications.
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Arabic Ontology

• Characterization of the intended 
meaning (i.e., concepts) that the 
Arabic terms convey.

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

• Formal Arabic Wordnet - with 
ontologically-clean content.

 Linked with PWN, Wikidata, BFO, DOLCE

 Linked with many lexicons

1022977
Copyright © 2018 Birzeit University

Translations Synonyms Definitions 

Ontology Morphology

En |ع

About

Ontology Dictionaries

Dependent Entity
ّ لّ عّ تّ م | دّ مّ تّ عّ م | ّ طوّ نّ م    طوّ رّ شّ م | ّ قّ 

An entity realized by the time of its happening
   ىرخأ ءایشأ دوجو ىلع هدوجو دمتعی ءيش

example: 
ھل لوط لاف ّ لاإو ىنبملا دوجوب طونم ىنبملا لوط

1022977
Copyright © 2018

Entity  نّ ئاّ ك | ةّ نوّ نّ یّ ك | ءّ يّ ش

Whatever existed or will exist, and can be realized or imagined
ھلّ یخت وأ ھكاردإ عیطتسنو دجویس وأ دّ جّ و امّ یأ

example: ماری ام ىلع ءيش ّ لك

293198

Object    
ّ موُّیّ ق | تاّ ذ | ءّ يّ ش | ّ يعّ قاو | ّ يقیقّ ح | مّ ئاّ ق | نّ ئاّ ك | دوّ جّ وّ م

An entity that is wholly and independently present in time, and is 

realized either for its concrete or social existence
ّ ارابتعا ھتاذّ ل وأ ّ اسایق ھتاذب كردّ یو ،نمّ زلا يف ّ اّ یلك رضاحو ،ھسفنب ةّ لقتسم تاذ ھل ءيش

example:  
ةّ یرھوجلا تافّ صلا نم ھعاونأ زّ یمی ام فلاتخلا دوجوم ّ يلأ انكاردإ فلتخی

Occurrent      
لوصّ ح | ثودّ ح |ةروریّ س

An entity realized by the time of its happening
نمزلا ربع ھنایرجب ھئازجأو ھتاذ كردّ ت يذلا ءيشلا

example: 
ھل ينمزلا راطلإا نع لصفنم لكشب ثدح يأ مھف نكمی لا

Abstract
ّ داّ م ریّ غ | ّ يّ دیّ رّ جّ ت | ّ دَّرّ جّ م   ّ يّ رّ ظّ ن | ّ يّ 

An entity exists only in mind, cannot be measured or socially realized, and

293201              TypeOf : {Entity}

293200 TypeOf : {Entity}

293202              TypeOf : {Entity}

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

• Current size so far (but the numbers are dynamic)

1800 fully-done concepts  (mostly top levels)

17K partially investigated (ready for NLP applications)

Some branches are elaborated, other not yet. 

• English labels are not our target - provided for 
readability and communication.

occurrent   
یرورة | دوث |سّ  صول حّ   حّ 

An en ty realiz
ed by the  me 

of its happenin
g

 ذاتھ وأجزائھ بجریانھ عبر الزمن
درك الشيء الذي تّ 

example: عن الإطار الزمني لھ
كن فھم أي حدوث بشكل منفصل 

لا یم

293202  TypeOf : {en ty}

process   یَّة لّ  مّ  عّ 
A cumula ve oc

current that is c
omposed of a s

equence of ac 
ons

happening resp
ec vely in  me

التي تحدث بشكل متتابع على خط
 من سلسلة من الأفعال المتراتبة، 

حدث تراكمي یتكون
الزمن

example: في عملیة نمو العظم 
ساھم ناك ثلاثة أنواع من الخلایا تّ 

ھّ 

293215  TypeOf : {occurrent}

biological proce
ss | single-orga

nism process |

 single organism
 process | phys

iological proces
s   

عملیة بیولوجیة

A biological pro
cess represents

 a specific objec
 ve that the

organism is gen
e cally program

med to achieve
. Biological

processes are o
 en described b

y their outcome
 or ending sta

See More..

455000019  TypeOf : {process} 

 ©Collected

Ontologies

bodily process  
عملیة جسمانیة 

A process in wh
ich at least one

 bodily compon
ent of an

organsim par c
ipates.| [OGMS

_0000060]

455000574  TypeOf : {biological process} 

 ©Collected

Ontologies

behavior   لوك سّ 

The internally c
oordinated resp

onses (ac ons o
r

inac ons) of an
imals (individua

ls or groups) to
 internal

or external s m
uli, via a mecha

nism that involv
es

nervous system
 ac vity. [GO_0

007610]

455000020  TypeOf : {bodily process} 

 ©Collected

Ontologies

mental process
عملیة إدراكیة   

A mental proce
ss is a bodily pr

ocess that is of 
a type

such that it can
 of itself be con

scious. Example
s

include thinking
, feeling pain, re

membering and

emo on as occ
urrent experi Se

e More..

455000273  TypeOf : {bodily process} 

 ©Collected

Ontologies

7178374 Copyright © 2018 Birzeit University

• Methodology: Built top-down and bottom-up 
at the same time.

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

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


13Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content.  Applied Ontology Journal, IOS Press. 2021

Top Levels of the Arabic Ontology

درجم

Abstract

ءيش

Entity

يدام دوجوم

Physical Object

دوجوم

Objectثدح
طونم

Dependent
Entity
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Levan
tin

e
 C

o
rp

u
s

Baladi, a Lebanese 
morphologically 
annotated corpus 

Curras, a Palestinian 
morphologically 
annotated corpus (Revised)

مدونة اللهجات الشامية
Levantine Corpus

65K tokens

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.

http://www.jarrar.info/publications/EJHZ22.pdf
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Levan
tin

e
 C

o
rp

u
s

https://portal.sina.birzeit.edu/curras 
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Wojood
Nested Arabic Named Entity Corpus

Flat NER
B-PERS

Sami

O

works

O

at

B-ORG

Jimmy

I-ORG

Carter

I-ORG

Center

Nested NER B-PERS

Sami

O

works

O

at

B-PERS

Jimmy

I-PERS

Carter Center

B-ORG I-ORG I-ORG
!

✔mature

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
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Corpus Nested?
size

(tokens)

No. of

entities

Entity

classes

Which 

Arabic
Domain

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

Wojood

Corpus 
YES 550K 75K 21

MSA &

Dialect 

Multi domains
Media, History, Culture, Health, 

Finance, ICT, Law, Elections, 

Politics,  Migration, Terrorism

❖ NER Corpus

❖ NER BERT

• Multi-task learning (nested entities)
• 88.4% F1-score

Wojood
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Annotation Guidelines

PERS People names

Group of people

وز  مدمحالنب   ،عبداللهالملك،احمد ابن،إمامعادل،فير

بالعر الخارجيةوزراء،القدسسكان،المسحيير  ،العرب

PRODUCT

OCC

ORG

GPE

LOC

FAC

NORP

Occupation or professional title

Legal/social body

Geopolitical: country, city, state

Geographical location (non-GPE)

Places: landmark, road, building.. Vehicle, weapon, food, …

الأقصىالمسجد،غريبابوسجن،صنعاء مطارتروفير  ،مركابا دبابة،١٣ايفون،١٨٠س  مرسيدس

العرب   الوطن،آسيا ،السويسقناة،الميتالبحر

لاتحاديةاروسيا،اللبنانيةالجمهورية،القدسمدينة،ليبا 

،المصريالجيش،داعش،مدريد ريال،القاهر بنك

زيتجامعةرئيس جيشالقائد،فلسطير  بنكمدير،بير

EVENT Events of general interest

Specific/relative date (>day) 

الأرضيوم،الفطرعيد،2005العربيةالقمة،1973حرب

ة،2020-2019،يونيو  13 العثمانيةالفير

ORDINAL

TIME

LANGUAGE

WEBSITE

LAW

CARDINAL

DATE

Specific/relative time (<day)   

Human language or dialect

Website or specific URL

Geographical location (non-GPE)

Numerals in digits/words

does not refer to a quantity

مرب  عسم 25،غرام 50،طن 3،قدممئة،كيلومير ٣

ونأربعة،اثنان،صفر ، 1.5، 30، 150 مليون،وعشر

2005العقوباتقانونمن 114المادة،الاستثمارقانون

schema.org،يوتيوب،فيسبوكموقع

فرنسيةالاللغة،المغربيةالدارجة،الفصحى،العربيةاللغة

ساعتير  خلال،مساء  7حبر  5الساعةمن،١٢الساعة

PERCENT Word/symbol refers to a percent

الفكلمن 9، %10،بالمئة 5

QUANTITY Value measured by units

مرب  عسم 25،غرام 50،طن 3،قدممئة،كيلومير ٣

UNIT Name/symbol of a unit

لم،هكتار،كيلوغرام،إنش،كيلومير ،كيلو،ميل

MONEY Monetary quantity, incl. 

currency درهموخمسونمئة  
دولار 8،يورووثلاثوناثنان،امارابر

CURR Name/symbol of currency

€ ,سعوديريال،فرنك،دينار،مصريجنيه،دولار

21 entity classes
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Corpus Collection

Source - Topics Sentences Tokens

Web Articles1 (MSA)
Health, Finance, ICT, Law, Elections,

Politics, Migration and Terrorism
9,053 258,102

Archive2 (MSA)
History and Culture 12,271 227,020

Social Media3 (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 Awraq, Birzeit University Digital Palestinian Archive
3 Palestinian and Lebanese dialect corpora 
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Nested NER Results

Entities of the same time 
are not supported yet

Figure 3: Nested NER model architecture

and PERCENT haveonly 57, 59 and 137 mentions, re-

spectively.

Tag Precision Recall F1-Score

PERS 0.9135 0.9122 0.9129

NORP 0.6828 0.7037 0.6931

OCC 0.7993 0.8402 0.8193

ORG 0.8924 0.9072 0.8997

GPE 0.9424 0.9516 0.9470

LOC 0.8054 0.7059 0.7524

FAC 0.7366 0.6481 0.6895

PRODUCT 0.3333 0.2500 0.2857

EVENT 0.6364 0.6488 0.6425

DATE 0.9253 0.9394 0.9323

TIME 0.6000 0.5122 0.5526

LANGUAGE 0.9310 0.7105 0.8060

WEBSITE 0.4496 0.5472 0.4936

LAW 0.8525 0.9123 0.8814

CARDINAL 0.8437 0.8575 0.8505

ORDINAL 0.9411 0.9448 0.9430

PERCENT 0.2903 0.9310 0.4426

QUANTITY 0.2500 0.1667 0.2000

UNIT 0.5000 0.1667 0.2500

MONEY 0.9143 0.8205 0.8649

CURR 0.8810 0.9487 0.9136

Overall 0.8772 0.8909 0.8840

Table 8: Nested NER Results

5. Implementation

A RESTful web service for Arabic NER is developed

and deployed online4 as part of our language under-

standing resources (Jarrar and Amayreh, 2019; Al-Hajj

and Jarrar, 2021b; Jarrar et al., 2019; Jarrar et al.,

2021). The web service takes a text as input and re-

turns the output in three different formats: (i) JSON

IOB2, a JSON in which each token in the input text is

returned with its corresponding tag similar to the IOB2

scheme, (ii) JSON entities, only the recognized named

entities and their positions are returned, and (iii) XML,

which is similar to the format (ii), but the named en-

tities are marked up using XML. Additionally, as Fig-

4
ht t ps: / / ont ol ogy. bi r zei t . edu/ woj ood

ure 4 illustrates, a user interface is developed on top

the web service for demonstration purposes, in which

nested named entities are highlighted.

Figure 4: Web user interface of the nested named enti-

ties.

6. Conclusions and Future Work

In this paper, we have presented Wojood, a new large

corpus for Arabic nested NER. The corpus consists of

550K tokens collected from MSA and dialect text in

multiple domains, which was manually annotated us-

ing a rich set of 21 entity types. The IAA evaluation

of the corpus, using K appa and F1-score, illustrated a

very high agreements between the annotators. We also

trained a nested NER model based on multi-task learn-

ing using AraBERT, in which we achieved an F1-score

of 0.884.

We plan to enrich the corpus in several directions. We

areworking to increase thesizeof thecorpusby includ-

ing morespecialized domainsand new entity types. We

also plan to manually link the extracted entities with

nodes in theWikidata Knowledge Graph in order to fa-

cilitate Arabic Entity Linking research. Another natu-

ral extension to this work is relationship extraction, but

this annotating the relationships first. We will also ad-

dress the limitation of our model architecture so that it

can predict nested entities of the same type. Last but

not least, we plan on linking the entities to concepts

in the Arabic ontology (Jarrar, 2021; Jarrar, 2011) to

enable richer semantic understanding of text.
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Downloads and Demo

https://ontology.birzeit.edu/wojood

 

تنظم مھرجان  سعید  مؤسسة ادوارد  مع  بیرزیت وبالتعاون  جامعة 

بتاریخ  الرابعة عصرا،  الساعة  للفن الشعبي، سیبدأ المھرجان 

خمسة الاف دولار.   بمبلغ  فلسطین  بنك  من  برعایة  وذلك   ,16/5/2022

output format : highlighted

EVENT ،تنظم مھرجان للفن الشعبي ORG PERS ادوارد سعید مؤسسة  بیرزیت ORG GPE وبالتعاون مع  جامعة 

 GPE فلسطین بتاریخ DATE ,16/5/2022 وذلك برعایة من بنك   TIME ،الساعة الرابعة عصرا سیبدأ المھرجان 

MONEY CURRENCY دولار خمسة الاف  ORG بمبلغ 

https://ontology.birzeit.edu/wojood
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ArabGlossBERT
Arabic Word-Sense Disambiguation

الشعرعيونقصيدة من 

...  لقلب رائد  ألا إن ما العینان ل-لھ عینان كع ی ن ي  الصقر : في الإنسان والحیوانعُضو الإبصار 1.

ی  -تجسَّس، راقب : بثَّ العیون . كان عین ا لدولة  أجنبیَّة "، جاسوس2. ناظر علیھ: ن على فلان فلان  ع 

.عیون  الفن   : وأحسنھ ونفیس ھأجود كلّ شيء 3.

.فلان عین على المكان: حارس4.

ا بعد عین الحاضر من كل شيء5. ...أصبح أثر 

ینبوعھ، ت حل  ق الط یور  فوق عیون الماء -:عَيْنُ الماء6.

.كن ا في المكان عینھ-جاء القوم أعینھم :(تستعمل للتوكید)نفسھ، ذاتھ -:عَيْن الشَّيء7.

روثة على التخیُّل وتذك ر الأحداث-:عَيْن العقل8. و  .قدرة ذھنیَّة م 

.9.....

Set of senses

The Word Sense Disambiguation (WSD) Task
Given a word in a context, which sense (i.e. meaning) this word denotes?
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ArabGlossBERT
Arabic Word-Sense Disambiguation

v Arabic context-gloss pairs Dataset (167k) 
• Extracted from Birzeit University’s Lexicographic database
• Annotated target words in context;

v Three Fine-tuned BERT Models
• WSD into binary sequence-pair classification task 
• Accuracy 84%
• 4 types of signals to emphasize target words in context

Gloss Context Label
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Fin
e

-Tu
n

in
g

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

v Results
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Constructing a dataset of context-gloss pairs

Statistics:

Training and Test Datasets
• every context selected in the test set 

should not be selected in the training set; 
• every gloss should be selected in both the 

training and the test sets.

Download: https://ontology.birzeit.edu/downloads
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https://ontology.birzeit.edu/tools/ALMA.html

ArabGlossBERT
Arabic Word-Sense Disambiguation



28https://ontology.birzeit.edu/lexapi

Visit 
Our 

NLP Library
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AI research 

needs 

GPUs 

(at least)
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Computing Resources

AI reseach Language is not possible without fast GPUs

Each experiment takes many, many hours/days

Deep Leerning
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Cloud is expessive of studetns

Currently, each student have to 

pay 50$/month to Google

Google also offer Colab
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GPUs are not good enough!

✘

CPU GPU TPU

✔
Takes hours/days 

to train a language 

model

✔
Really fast!
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CPU vs GPU vs TPU

Source: https://arxiv.org/pdf/2103.11927.pdf
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Recommendations

Build own TPU Cloud

For top 20 AI centers 

in the Arab countries

Negotiate Google/Amazon

For affordable prices 

for more researchers
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Thank You

Mustafa Jarrar

mjarrar@birzeit.edu


