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Watch the lecture here

https://twitter.com/ArabicSpeech/status/11228430577564753927s=20



https://twitter.com/ArabicSpeech/status/1122843057756475392?s=20
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*»» The importance of lexical resources (dictionaries,
thesauri, wordnets, linguistic ontologies) is increasing
in many application areas, such as:

* NLP tasks and applications

* Information search and retrieval
* Multilingual big data

e Multilingual semantic web

* Data integration

* among many others.

*»» Lack of Arabic Lexical resources for human use!
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+¢* Lack of Arabic Lexical resources for NLP!




Digitize, Collect, Build, then clean and link
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Our Solution

» Make available online for people

» Make available through APIs for NLP applications




Lexical Resources at Birzeit University

Lexicographic Arabic Dialect
Database Ontology Corpus
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The largest Arabic- Classification of the A large text in dialect,
multilingual database meanings of the Arabic each word is annotated
(semantics & morphology) Terms - formal with 16 features
" Arabic Wordnet -/

—
Big Linguistic Data Graph via a
Lexicographic Search Engine



Lexicographic

Database



Lexicographic Search Engine
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About License 1

* Free access to people:
students, translators,

researchers, Arabic learners ... © sl gl
Ang'ABlCONl'OLOGY
® API acceSSibIe for NLP Most searched: Book, Table, Time
applications.

[£55 N >
BIRZEIT UNIVERSITY
ight © 2018
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https://ontology.birzeit.edu

Based on:

Mustafa Jarrar, Hamzeh Amayreh: An Arabic Multilingual Database with a Lexicographic Search Engine. The 24th International
Conference on Applications of Natural Language to Information Systems (NLDB 2019), Springer. Manchester, UK. 2019


https://ontology.birzeit.edu/

Lexicographic Search Engine

ontology4birzeit.edu

attribute

* The largest lexicographic
Arabic database o 2

43 results (0.09 s€cs)

predicate | Attribute Jyanal
L5 e B AL, 0 Sleal) Al 3 43 Sl A pilaid) sie Jgendl
sl el e Jpeals g smsalls Jymna) 52 2S5 g sl B2 P e

4 Philosophy Lexicon (Vo1 182) ©

attribute - 3 results (0.04 secs)

* Contai i
tains most lexicon types:
. . iaall Attribute
glossaries, thesauri, e S NI

L] . .

L]
bl/trllln ua M . s Attribute
IC Ionarles _wv@wmu‘m\x;g,‘vwgmm@.‘u
¥ Phiosophy Lexicon (V0l-182) ©

V4

I I Iorph datasets H TA;f:““"““‘gl*—"“J\“i*"-"l"3.*“\*"3»\33}"*'«3-,4I'«i-adimensionlatmhutepropen\/
) ra I C a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property”

= Arabic WordNet ©

OntOIOgy’ and more. s | K | i 35 | 33 | e attrbuE

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

» Attribute u|m|3§a;k|1;)&‘w\m\x«- | )
An abstract that describes qualities of an entity without using units
of measure

ki g Qi 02 e o) Basls Aaf 2 ks Gy 202
example: J& ) o O il dia s L O
@ 293263 TypeOf : {Abstract)

p Physical Attribute vy
Attribute that describes an abstract quality of things
Lees 4 .

¢t B2 Rk B 02 FREE

example: o= o= ) Lala) 3200 A a5

@ 293264 TypeOf : {Attribute}

» Abstract Attribute 15 ) K | 323 Km
Attribute that describes an abstract quality of things
u;@.ﬂ‘ujyl}m\skg’!} i Aba

example: o) o= laall Lalal 335 Ada (A S

@ 293265 TypeOf : {Attribute}

Jseas attribute predicate
Propositions attributives 3dss) Vil Asa s g 250 e Ji L - Lakaie

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

jmedia  attribute | flavor | difference | charactel
Al Amiria Printing House

Academy Portal Browse Oniine
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https://ontology.birzeit.edu



Lexicographic Search Engine

* Search 150 lexicons for
definitions, synonyms and
specialized translations.

il Gy a3 L
-M150+@J‘J]%}J}HYI

A-Z
=

A 150 .
ol Ll gl

L Sy Ul a
. ST D) 5 a3 Clall) sanen. 5
e L s (s iy iy o s A e e .
( jgﬁml)f‘.‘“”ﬁ) L WYs gy gy O Sl e G,
. ‘y‘}uuﬁ)&ﬂligﬁd ’ ‘Eﬁi“:‘” Gla gL, VT
. 23 aaladl
bl Ls

= e dias gy
LL”U'”ELMLA - Q“J}

* Accurate! compared with
machine translation.

* The first of its kind! e.g.,
there are no similar search

engines for English .
lexicons

Roalivatin,

https://ontology.birzeit.edu



Lexicographic Search Engine

Conformance with W3C Standards:

‘/W3C’s Best Practices for Publishing Linked Data
including the Cool URlIs, simplicity, stability, and linking

‘/W3C’s RDF Lemon Model

453l |evelling | grading
elitia lasi) (63 mhas o) ginn gl () e sll 51 (Y dlae ) ol &l ey o

p Hydrology Lexicon

@prefix aot: <http://ontology.birzeit.edu/term/>. . _
@prefix aoc: <http://ontology.birzeit.edu/lexicalconcept/>. <aot:lex—grading> a ontolex:LexicalEntry, ontolex:Word;

@prefix aor: <http://ontology.birzeit.edu/lexicon/>. ontolgx: canonicalForm [ontolex:writtenRep "grading"@en];
skos:inScheme <aor:Hydrology_Lexicon_1>.

<aoc:1623> a ontolex: LexicalConcept; <aot: lex-levelling> a ontolex:LexicalEntry, ontolex:Word;

ontolex: isEvokedBy <aot:Lex—-grading>; ontolex:canonicalForm [ontolex:writtenRep "levelling"@en];

ontolex: isEvokedBy <aot:Lex-levelling>; skos: inScheme <aor:Hydrology_Lexicon_1>.

ontolex: isEvokedBy <aot:lex—i,su5>; <aot: lex—i,,..5> a ontolex:LexicalEntry, ontolex:Word;

skos:definition . zbw o s Jdsadds il m Vel (i Jlél m"@ar;  ontolex:canonicalForm [ontolex:writtenRep "i...:"@ar];

skos:inScheme <aor:Hydrology Lexicon_1>. skos: inScheme <aor:Hydrology Lexicon_1>.

Based On:

Mustafa Jarrar, Hamzeh Amayreh, John McCarae: Progress on Representing Arabic Lexicons in Lemon. The
2nd Conference on Language, Data and Knowledge (LDK 2019), Germany. 2019.



Lexicographic Search Engine

Web Server
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Lexicographic Search Engine

Some Statistics

Category |Lexical Concepts| Lexical entries Synsets Translations pairs Glosses Semantic relations
Total (Millions) 1.1 M 24M 1.8 M 1.5M 0.7M 05M
1,100K Arabic
1,100K English 800K Arab.lc 1000K English-Arabic | 400K Arabic 170K Sub—supftr links
Sub Counts 200K French 800K Bnglish| 0 b olish-French | 300K English| 2 ©art-of links
3K Others 200K French 260K Has-Domain links

200K French-Arabic | 1K Oth
1300K Single-word| 50K Others renciaTable “ | 30K Other links

1,000K Multi-word




ine
Lexicographic Search Engi

LexAp) 1.0is set of RESTHy Webserviceg that g together form an AP for other thirg.,
linguistic data from the Iexicographic Search engine,

This Ppage €xplaing APIs with
A click on one

API Access

("conceptID": ,"arabicGloss":null,"engl
ishGloss":"the fourtp Coordinate that jg
requireq (along with three Spatia] dimensions)
to Specify 5 Physica)

a s":null,"example":null,"lang":null,"d
atasaurceId .152,"synsetFrequnecy":null,"datasou
rcecacheAr“:"a14 adl g
i+4)*Jl","dataSOutceCacheEn":"Arabic
WordNet","arabicWordscache":"[ gy | &5 Gy
QJ}","englishWordsCache":"fourth dimension |
i 520039870,"superorder"-o,"super

RESTful web services

tlme","superId"- :

TypeCash L, superTypeCasheEn":"dimension
,"categoryld 11,"atea":null,“era"-nu l,"rank
":ny t, 1 "subTypescount": "partOfCo

‘nuljy, ’
unt", ,"instancesCount :0, 1nstanceofID":null,"u
ndiacritizedArabicWordscache":"I S| e e
o) | I","normalizedEnglishWordsCache":"( fourtp
dimens;jop | time l","exactword":null}

|
Ask us for an API Key!



Lexicographic Search Engine

Done over 9 years:

* Obtain permission from
each dictionary owner.

* Manually type, then.
structure and store into one

database.

* Didn’t receive any fund from
any party!

 Non-profit research

ontology.birzeit.edy

attribute

& Translations Synonyms Definitions

Ontology Dictionaries Morphology

About R

31055 (009 005

Predicate | Attribute Jsanall
8 L a2l L Al day sl s Sl Cabidl die J pan
el b ve sasdlly g pm gl e PSS sl oy @Syl

& Philosophy Lexicon (vol.1,2)

attribute - 3 resys (0.04 secs)

4l Attribute
comblls CS el e g, A ) ) G2 e O Y1 8 day
R ,Qu\u..m,u,..a.n,,.a\,.kbun,wn, ol o gl s 1), o & el calall

™ Philosophy Lexicon (vol 182) ©

> Attribute L~|i‘ma‘sx;i,’;dli;‘;.|;m1iju;m;iu&,i.g
An abstract that describes qualities of an entity without using units
of measure

b B e 105 e e 2 s g e B TIS RN
example: Jis i < osll Balay e, A G
® 293263 TYPeOf : {Abstract)

s Attribute
_M\@q&immw,ﬁ;@ ,iu.a';.:g__..;;g&_ut\

%= Philosophy Lexicon (vol.122) @

P Physical Attribute 3l Ga,
Attribute that describes an abstract quality of things
il Bdn i g e i,
example: oLyl ce el Lalalsagas dig & m S

Rl ety RS PE 350 | S s dan i dimension | attribute property
a construct Whereby objects or individuals can be distinguished; "self-
confidence is not an endearing property"

Arabic WordNet ©

® 293264 TypeOf : {Attribute)

P> Abstract Attribute % ) 3 |soaadia
Attribute that describes an abstract quality of things
b el B Ll s e i e
example: (Ll ge ol Baladsagaa diy @ as

Alas ]{-:«‘-‘xléhlb;.é[s;q&a attribute
an abstraction belonging to or characteristic of an entity
¥ Arabic Wordnet ©

® 293265 TypeOf : {Attribute}

Jseas attribute predicate
Propositions attributives desll Ly Cas g shse e Jiy L 3
b Philosophy Lexicon ©

Philosophy Lexicon

s . ) ‘Academy of the Arabic Language.Gai.
fResdia attribute | flavor | difference | characte| Academy oftho Araic “nauegeCaio

Al Amiia Printing House

Academy Portal  Browse Oniine

MOKEN2 34 5 0y

o
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Copyright © 2018
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https://ontology.birzeit.edu



Arabic Ontology



Arabic Ontology

* Classification of the
meanings of the Arabic
terms, specified in D. Logic

* Can be used as a formal
Arabic Wordnet -with

ontologically-clean content.

* Linked with WordNet

* Benchmarked to scientific
advances rather than to

speakers’ naive beliefs as
wordnets do.

Ontology Dictionaries Morphology

Translations Synonyms Definitions

4 Entity oS | 2558 | o5

Whatever existed or will exist, and can be realized or imagined

aLas ) aS) ) gl s s S
example: o\ &= s S
@®293198

> Object ] b | e | s | R | 48| S | 25
An entity that is wholly and independently present in time, and is realized either for its concrete
or social existence
T e it f Luld 491 Ay el B S sl iy Aliias 13 Al g o
example: o sall Siiall oo act sl e La DAY 2925 (Y US) ) iy
@ 293200 TypeOf : {Entity}

» Occurrent A | é}l&-}‘é‘&l\&lﬁ)}j}la
An entity realized by the time of its happening
g e A3l oy e
example: 4 e =Y o= Joniie JS5 s 51 e (S Y
@ 293202 TypeOf : {Entity}

» Dependent Entity Loy'yia | Glata | 2 | lga
An entity realized by the time of its happening
oa) el agas e easns 2 st
example: 4 Jsh 28 ) 5 Gl 35252 25 i) Jsha
@ 293201 TypeOf : {Entity}

» Abstract k| sie 2 | (su A5 | 35k
An entity exists only in mind, cannot be measured or socially realized, and does not have a locatic

BIRZEIT UNIVERSITY
Copyright © 2018

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



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

Arabic Ontology

NS
S\ \ =
dgdbdes® © SIS

Based on:
Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content. Applied
Ontology Journal, 10S Press. (Forthcoming).



Dialect Corpus



Dialect Corpus

http://portal.sina.birzeit.edu/curras

e Collect a corpus written in
Palestinian dialect.

 Describe and annotate each uul}s
word with 16 tags.

Corpus for Palestlman Arablc
Al gl alall 4 Gl e

e Stats: | E:
60k tokens, -
16K unique tokens

UWh‘Wdqut ng

Based on:
Mustafa Jarrar, Nizar Habash, Faeq Alrimawi, Diyam Akra, Nasser Zalmout: Curras: An Annotated Corpus for the
Palestinian Arabic Dialect. Journal Language Resources and Evaluation. Volume(51), Issue(3). Springer. 2017


http://portal.sina.birzeit.edu/curras

Dialect Corpus

http://portal.sina.birzeit.edu/curras

| ™

ras“’w
¢ Weord ¢ Stem ¢ MSA ¢ Suface ¢ Gloss

Whole Word = Substring
wh,\.

Carr

SRITS STy

O / | i : £
a5 P am ma TSN wimesst e ) w | e o e g b g
- 1 - > for_eaampie) [CALINA LG, Yanad : oW V153 3o siahe s b VA 2 A 3 fpe
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' BPROG_PART e et R ad et 5 b 5 S ©
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- < 1 1.0 -— '\K\h,-.(':.-.g".r\n‘ e ..‘,“~ ICAL VAL ‘et 3 e e e el ol R T e AP s i pi ‘,_
DO 23 g oS id)
3 WPROG PARTeplY L k) plils . i od iy o iy VXD g L Aa ST K B Jy S5O
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http://portal.sina.birzeit.edu/curras

Dialect Corpus

Size Resource Tokens (%) Documents
Facebook 4852 (8.6) 35 threads
Twitter 4694 (8.3) 38 threads
) e\. Blogs 11,245 (19.8) 37 threads
5\1' Forums 1027 (1.8) 33 threads
. 66\6 Palestinian stories 3149 (5.6) 6 stories
N\ Palestinian terms 1468 (2.6) I doc
TV Shows: iy ¢ by Watan Aa Watar 30,265 (53.4) 41 episodes
Total 56,700 190
Accuracy of category Al accuracy A2 aceuracy
ann OtatO FS Complex-prefix 97.4 97.6
Stem 86.3 93.1
Complex-suffix 92.5 96.0
Surface (CODA) 90.8 97.8
Lemma 93.4 93.1
6’& Lemmagys 87.5 87.2
> Gloss 74.6 80.9
e POS 94.1 95.7
Person 97.8 98.8
Aspect 99.3 99.1
Gender 86.2 96.9

Number 94.8 96.8



Connecting
lexical resources



W3C Lemon RDF Model Standard

Lexicon Model for Ontologies:
Community Report, 10 May 2016

Final Community Group Report 10 May 2016

W3C

Editors:
Philipp Cimiano (Cognitive Interaction Technology Excellence Center, Bielefeld University)

John P. McCrae (Insight Centre for Data Analytics, National University of Ireland, Galway)
Paul Buitelaar (Insight Centre for Data Analytics, National University of Ireland, Galway)

Copyright © 2016 the Contributors %0 the Laxicon Moded for Onlologies: Community Repont, 10 May 2016 Specification,
published by the Onmology-Laxicon Community Group under the W3C Community Final Specification Agreement (FSA), A
human-readable summary is avalable,

Abstract

This document describes the lexicon model for ontologies (lemon) as a main cutcome of the work of
the Ontology Lexicon (Ontolex) community group.



The Linguistic Linked Open Data Cloud

“ A collaborative effort to
develop a Linked Open
Data (sub-)cloud of
linguistic resources.

® Represent (lexical entries,
concepts, synsets, and other)

using Lemon RDF model, then ©
interlinked.




Work in Progress

* Lemon-izing and Interlinking Arabic resources
with the Linguistic Linked Open Data Cloud

* Building an Arabic Knowledge Graph

* Collect and interlink dialect corpora
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Doha, Qatar. 2018

. Hamzeh Amayreh, Mohammad Dwaikat, and Mustafa Jarrar. Lexicon Digitization -A Framework for
Structuring, Normalizing and Cleaning Lexical Entries, 2018.

. Mustafa Jarrar, Fadi Zaraket, Rami Asia, Hamzeh Amayreh: Diacritic-Based Matching of Arabic
Words. ACM Asian and Low-Resource Language Information Processing. Volume 18, No 2, Pages(10:1-
-10:21), ACM, December 2018.
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Corpus for the Palestinian Arabic Dialect. Journal Language Resources and Evaluation, 51(3):745-775,
2017.

. Mustafa Jarrar, Nizar Habash, Diyam Akra, Nasser Zalmout: Building a Corpus for Palestinian Arabic: a
Preliminary Study. In proceedings of the EMNLP 2014 Workshop on Arabic Natural Language
Processing. Association for Computational Linguistics (ACL), Pages (18-27). October 25, 2014, Doha,
Qatar. ISBN: 978-1-937284-96-1

. Mustafa Jarrar. Building a Formal Arabic Ontology (Invited Paper). In Proceedings of the Experts
Meeting on Arabic Ontologies and Semantic Networks. ALECSO, Arab League, 2011



http://www.jarrar.info/publications/JHAZ14.pdf

