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Lexical Resources at Birzeit University

Lexicographic Arabic Dialect
Database Ontology Corpora
~ 1 IJS
= Ul1asS
Stem @ MSA @ 8 Gloss Hm]
150 lexicons Formal Arabic Wordnet Annotated corpora
Very large Arabic- with ontologically clean each word is annotated
multilingual database content with many morph features

—
Big Linguistic Data Graph

https://ontology.birzeit.edu (%)



** Wordnets are used to understand and retrieve unstructured
information in e.g., NLP and IR.

/7

** New demands to use wordnets like ontologies: to manage and retrieve
structured data in e.g., Knowledge Graphs, multilingual Big Data, and
medical informatics.

= Google Scholar  wordnet AND "knowledge graph” n
4 Articles o.os sec)
Any time Knowledge graph embedding by translating on hyperplanes
Since 2021 Z Wang, J Zhang, J Feng, Z Chen - ... of the AAAI Conference on Artificial ..., 2014 - ojs.aaai.org
Since 2020 ... predict h given (r, t). Rather than requiring one best answer, this task emphasizes more on ranking
Since 2017 a set of candidate entities from the knowledge graph. We use the same two data sets which are
Gustor range used in TransE (Bordes et al. 2011; 2013b): WN18, a subset of Wordnet; FB15k, a ...

v¢ 99 Cited by 1420 Related articles All 8 versions 9

Sort by relevance Unsupervised word-level affect analysis and propagation in a lexical knowledge

Sort by date graph

M Fares, A Moufarrej, E Jreij, J Tekli... - Knowledge-Based Systems, 2019 - Elsevier
v/ include patents ... unsupervised word-level knowledge graph-based LSA framework. It uses different variants of
v include citations shortest path graph navigation techniques to pute and p ffective scores in a

lexical-affective graph (LAG), created by connecting a typical lexical KB like WordNet, with a ...
v¢ 99 Citedby 11 Related articles All 2 versions

Create alert
Learning entity and relation embeddings for knowledge graph completion
Y Lin, ZLiu, M Sun, Y Liu, X Zhu - ... of the AAAI Conference on Artificial ..., 2015 - ojs.aaai.org
... For this reason, traditional app h of link prediction is not capable for k rledge graph
completion ... We evaluate our models with the tasks of link prediction, triple classification and
relation fact extraction on bench- mark datasets of WordNet and Freebase ...
v¢ D9 Cited by 1542 Related articles All 16 versions 99

A Novel Word Sense Disambiguation Approach Using WordNet Knowledge
Graph
M AlMousa, R Benlamri, R Khoury - arXiv preprint arXiv:2101.02875, 2021 - arxiv.org




** Wordnets are used to understand and retrieve unstructured
information in e.g., NLP and IR.

** New demands to use wordnets like ontologies: to manage and

retrieve structured data in e.g., Knowledge Graphs, multilingual Big
Data, and medical informatics.

Source: https://blogs.timbr.ai/introducing-timbr-sql-kg



But,
Ontologies are typically application-specific rich axiomatizations;

Wordnets are general-purpose mental lexicons, and thus
axiomatizing wordnet would be a rigidification.

» How to build a linguistic ontology as a wordnet - to better serve new
application scenarios






Synset vs Concept

Wordnet Ontology
made of synsets f made of concepts
(linguistic concepts) {furniture, piece of furniture, (classes of individuals).

article of furniture}

Furnishings that make a room or

i . other area ready for occupancy . L.
Synset: signifies a concept; / Concept: class of individuals;
a thought in our mind. characteristics its instances

have in common.

Individuals are also linguistic {bureau, dresser, {table}

concepts (ISO 1087-1:2000) chest of drawers} A piece of furniture having In BFO, Universal/Defined Class.
a smootbh flat top that is

Furniture with drawers for usually supported by one
keeping clothes or more vertical legs

Proposed definition (for linguistic ontologies)

Definition: concept (Jarrar, 2021):

Given a concept ¢, its intensional interpretation ¢ is defined on a domain space (D, W) as a function ¢/: W—2P, where D is a domain and
W is a set of maximal states of affairs on D. For a concept ¢, the set £. = {c/(w) | w € W } is the set of the admissible extensions of ¢. Two
concepts having the same set of admissible instances, in all states of affairs, are considered the same concept.



Hyponymy vs Subsumption

Wordnet Ontology

{furniture, piece of furniture, Su bsumption: a subset
article of furniture} .
relation between concepts.
Furnishings that make a room or . . .
Hyponymy |f native other area ready for occupancy EVGFV Instance In C] IS aISO

speakers accept a sentence \/\/ an Instance in ¢;,

like: B is a kind of A

T, e {table} Forma!ly: c; subsum§s ¢, iff
chest of drawers} A e e e e every instance of ¢, 1s an
th flat top that i 1 1 1
Furniture with drawers for jszr;}f;,osuppaortgz byaorl]se instance of Cy, In every pOSSﬂ)le
keeping clothes or more vertical legs state of affairs.




Wordnet

Synonymy

f

{furniture, piece of furniture,
Synonyms; “two / article of furniture}

expressions are
synonymous in a linguistic
context C if the substitution

Furnishings that make a room or
other area ready for occupancy

of one for the other in C
does not alter the truth

{bureau, dresser, {table}

chest of drawers} A piece of furniture having

” . a smooth flat top that is
value (Mlller et al., 1990) Furniture with drawers for || ysyally supportez by one
keeping clothes or more vertical legs

Proposed definition (for linguisti
Definition: Synonymy Relation (Jarrar, 2021)

c ontologies)

Ontology

Synonyms: alternative

labels/names of concepts.

Given two terms ¢, and ¢, lexicalizing concepts c| and c,, respectively, then ¢, and ¢, are considered to be synonymous iff ¢ = ¢, In this way, synonymy
can be defined as an equivalence relation =, between terms lexicalizing the same concept, thus it is a reflexive, symmetric and transitive relation.

(12)



More ontology/formal issues in wordnet:

Which might not be correct from a
formal/ontological perspective



Formal/Ontological issues in wordnet

No benefits for including implied relations

Make different; cause a transformation

{inflate} \ Implied relation, as it can
economics: raise demand, expand be inferred from the ﬁrSt

the money supply, or raise prices,

after a period of deflation; two hyponymy relations.

D—

{reflate}
cause prices to rise by increasing the available currency or credit;

[ {modify, alter, change} }




Formal/Ontological issues in wordnet

Might be different linguistic concepts, but ontologically it is the same instance.

{evening star, Hesperus, Vesper}
a planet (usually Venus) seen at sunset in the western sky

[ {Phosphorus, Lucifer, daystar, morning star}

a planet (usually Venus) seen just before sunrise in the eastern sky

|

Same instance (i.e., Venus)
that people see at different
occasions.




Formal/Ontological issues in wordnet

Verbs are linguistic rather than ontological categories.
Ontologies capture the events that verbs denote rather than verbs themselves.

= We say (he learns, he learned, he is learning, the learning he .., ) referring to the exact same
learning event.

[ {larn, learn, acquire},., J

gain knowledge or skills

No ontological difference between
verbs and their verbal nouns

the cognitive process of acquiring skill or knowledge;

[ {acquisition, learning}, .., J




Formal/Ontological issues in wordnet

Who/How to decide on the accuracy?

{complex number, imaginary number,
complex quantity, imaginary}

not synonyms, Imaginary number is only a
special case of a Complex number. Similarly,
WordNet provides a poor classification of the
types of numbers, e.g., Real, Rational,
Natural, and Integer numbers are all
subsumed by Number, while they subsume
each other.

(mathematics) a number of the form a+bi where a and b are rea
numbers and i is the square root of -1




Formal/Ontological issues in wordnet

Who/How to decide on the accuracy?

one of the twelve divisions of the
calendar year, which is a Gregorian year

as defined in the gloss (i.e., an average
month is about 30.43 days); however,
an average of an Islamic month is 29.53

days. In fact, both months belong to
{Islamic Calendar Month } two different calendar systems. A

[ J Gregorian month is 1/12 of a Gregorian

year, while an Islamic year is a multiple

of 12 lunar months.

one of the twelve divisions of the calendar year;

Inaccurate, because Month is defined as
[ {calendar month, month} J

any lunar month in the Muslim calendar




Application Ontology vs Linguistic Ontology

/Formal Wordnet

= Typically rich axiomatization = Light-weight axiomatization, and
cannot be rigid.

= Each term refers to one concept = Each term refers to one or more concepts
(no polysemy). (Polysemy).

= Synonymy is not a target. = Synonymy is important.

= Benchmarked to application’s = Benchmarked general
knowledge. knowledge

= Used by a certain application = Used for general purposes.

or a class of applications.



The Arabic Ontology



Arabic Ontology

oo =
Definitions

Translations Synonyms

* Characterization of the intended

Ontology Dictionaries Morphology

meani i
a':“ng (I'e" Concepts) that the ‘EW'Lt:tyevﬁsele;’;jérwm exist, and can be realized or imagined
Arabic terms convey. o _U;i;ssjs«s\ﬁsghmjw,xwa
example: ¢\ » st
293198 &

> Object 358 | =] s & | ka | S | GBS [ 2525
An entity that is wholly and independently present in time, and is

® . lized either for its concr te or social existence
Formal Arabic Wordnet - with e s gt s v s 54
. example: Los sal) il O ao) i Sams La DAY 252 50 (6 USL3) alisy
O ntO I Oglca I Iy—C|ea N CO nte nt, 293200 [l  TypeOf: {Entity}

» Occurrent ~ Js=>| Cugah | B
An entity realized by the time of its happening
el e aily 4_‘.\},;%5 Pk él).‘fi L'g'.‘.l\ c-(;:d\
example: 4 g S e Jeaiie S8 Cuoa gl et S Y
293202 & TypeOf: {Entity}

» Dependent Entity Layyia | alaia | adea | Lga

> Linked with PWN, Wikidata, BFO, DOLCE oty 1
> Linked With many |eXiC0nS Ls)&‘o\.,ﬁh).a;&mﬁjmaggﬂ

example: 41 Jsh 38 Y15 udl 2525 Lo ) Jshe
203201 & TypeOf : {Entity}

» Abstract okt | &3 | su A5 | MoaA
An entity exists only in mind, cannot be measured or socially realized, and
’ﬁ"4!!“2:5

BIRZEIT UNIVERSITY
Copyright © 2018

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

1022977

Mustafa Jarrar: The Arabic O
: ntology - i i
gy - An Arabic Wordnet with Ontologically Clean Content. Applied Ontology J |
. ournal, 10S Press. 2021

About 1


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

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.loabels are not our target - provided for
readability and communication.

* Methodology: Built top-down and bottom-up

at the same time.

4 occurrent Jsas | S5 | Y™
An entity realized by the time of

example: alaall saidlec Apldal el
293215 W TypeOf : {occurrent t}

its happening
el e Al e

gy s gl e

example: 4l 23l JBY) oe Uoaiie JS2 3 5l e OS2

293202 TypeOf : {entity}

4 R’Eﬁﬁ?ﬁlaﬁl\fgoccurrent that is composed of a sequence of actions

happening respectively in time
Lsé;@m.ds.:gamg\ ‘m)muw'\uyuuyu,s;@sv;ab
a3

oM
it sk

4

biological process | single-organism process |

single organism process | physiological process

Gan sl Ales
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 TypeOf : {process} Ontologies

4 bodily process dglavs Alee
A process in which at least one bodily component of an
organsim participates.l [OGMS_OOOOOBO]

©Collected

455000574 B TypeOf : {biological process} Ontologies

» behavior sk
The internally coordinated responses (actions or
inactions) of animals (individuals or groups) 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

Mustafa Jarrar: The Arabic O
: ntology - i i
gy - An Arabic Wordnet with Ontologically Clean Content. Applied Ontology J |
. ournal, 10S Press. 2021



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

Top Levels of the Arabic Ontology

-

I
Information

324
Abstract

formation
ealization

In

Dependent Entity

5‘).15
Capability
dald

i ida Quality
Quantity Attribute
s
Physical
Vector Qty/\Scalar Qty

Attribute
Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content.

Y
APET Function

Abstract
Attribute

525
Object

B9

Occurrent

Moment N Interval i
Duration Process

gile 35250
Physical Object

o
Organism
G A d
Astronomica Ry
Bod Anatomical
Aihate Tla £ s
Region /\vaterial\ Artifact @

b add Y Asa
Nat.Person/\ Organiz.

Applied Ontology Journal, 10S Press. 2021



Linking with Wikidata
L dm

Every Concept in the —
ontology is mapped mapped
with a Wikidata node.

Thus, all instances in Wikidata are
instances in the ontology

Thus, a knowledge Graph from
the Arabic Ontology viewpoint.

WIKIDATA



Benchmarking the ontology content

» What should the ontology capture and adhere to?

» On what basis the correctness of the ontology content can be benchmarked?

* Should concepts be defined/classified based on what Arabic speakers commonly believe!
* Should we adopt a certain lexicon and formalize it!
* Should we rely on what the scientific literature accepts!

* Should we build the ontology based on what we, the ontology builders, believe!



Benchmarking Methodology

e Scientific knowledge

< Natural sciences, proven and agreed
e\e‘e scientific facts and discoveries ...
<

4
® Subject-matter experts knowledge

Human sciences, experts conventions, standards,
domain knowledge, legal systems ...

e Common Beliefs

Society conventions, commonsense knowledge...

Benchmarked against the following, in order:

1. Scientific knowledge, which scientists typically accept on the basis of experimentation and verification and
commonly agree about. If no mature answer is found in the state-of-art scientific discoveries, then against,

2. Subject-matter experts’ and domain knowledge and conventions. If no answer can be synthesized or
attained from experts’ knowledge, then against,

3. Commonsense knowledge, repeatedly found in quality lexicons and literature.



Gloss Formulation Methodology

The purpose of a gloss state the critical and distinguishing characteristics that all instances
of a concept have in common, in an informal but controlled way as the following:

4 Entity 88 | G558 | ot
Whatever existed or will exist, and can be realized or imagined

ALas gl aS) o) b g 2 g 5l 225 Lad
Step 1: Start with the supertype of the concept Examplo: ¢ o 52 5
being defined. e.g., “Object: An entity
that...”, “Physical Object: An object that ...".

> Object g8 | <y | ecc|coadly | (885 | 8| (AS ] 05350

An entity that is wholly and independently present in time, and is
realized either for its concrete or social existence

T jltie ) 433 of Tl asldy &0 g el A TS jumla g cdundty Aline cild al ¢ i
example: s all clial) el gl e le CEDUEAY 2 ea e sy LS) ) alisy

293200 [k TypeOf : {Entity}

Step 2: List only the most distinguishing and intrinsic characteristics that specialize the concept
from its supertype, and that differentiate it from other concepts in the same level.

Step 3: Write the distinguishing characteristics in the form of a sequence of propositions

to help the reader to easily mentally rebuild the concept being defined in a declarative
and non-narrative manner.

@27



Comprehensiveness Evaluation

How much is the current version of
the ontology able to top (i.e., be a
supertype of) the concepts of the
Arabic terms?

Experiment: classify the 1830 terms found in Al-Jurjant “Ta‘rifat” lexicon (1339-1414 AD)
under the ontology. This lexicon contains the most abstract notions in Arabic in most
domains. 270 concepts are excluded (not understand, can be instantiated , etc).

Ideally: each of the 1830 concepts should be placed either as “equivalent to” a
node in the ontology, or as a “subtype of” a leaf node.




Comprehensiveness Results

Blue are
equivalents

2
g N N
Occurrent Object
La 2
G (s
@ 371 ocial Obiect Physical Object
38 2172 ! ‘,wu

Green are
subtypes

=
Information
Entity

107
Fot au‘ L
Information \Information
Realization Qbjec Abstract
1
hay
Description,

Dependent Entity

15

Capability, Organism

0 s ! 70 mu FRTS aleds St 2 g
Propositio 14 Collection strgnzmlca [ |
0 Anatomica

64

Al ) Ad s
Formal Entity,

1 6
Aba Quality Dlsposmon
Attribute 132( o
Role

PENE
Function

Place Reglon ateria Artlfact
Qihia «.uuulw 5
eo.Area ater Reg

il A
Physical

(RN IR\ IREF R Abstract Attribute
Vecto r Qty/\Scalar Qty Attribute 121

200 12 8

» 1655 (90%) concepts that are correctly placed in the ontology.
» 156 (10%) concepts that are mapped as subclasses of non-leaf nodes illustrate cases of missing top categories in

the ontology (we are working on adding them).



Data Representation

Meta Core Data Model

G_)
o
7]
]

Described By

Concept

(URI) Sense

Semantic Relation ~ \\ ———  _ T _

Ontology Portal

“ Entity 0S| 2558 | e
Whatever existed or will exist, and can be realized or imagined
Al ) a8 i s aa s 5l 20 L
example: ol L e o5 JS
293198 &
Sub Synset
Types ™ | > Object #f | b e | oy | iia | o8| S| 3350 _
An entity that is wholly and independently present in time, and is
realized either for its concrete or social existence
T jltie ) 4313 5f Tl aildy & 505 cop 3l A TS jumla  cannity Alitise i3 al ¢ o5

example: s sall Sall Ga 4ol 5l ey L COERY S5 5 (Y USTL3) Ciliny
293200 [  TypeOf: {Entity}

/ \Super

Concept Type
ID

SS0|9

Concept
Profile

=>» Also accessible in the RDF W3C Lemon format



URIs Design

To be linked with other resources in the Linguistic Linked Open Data Cloud, the URLs should
designed according to the W3C'’s Best Practices for Publishing Linked Data, as the following:

Concepts: each concept is given a URL based on its unique ConceptlD:
http://{domain}/concept/{ConceptID}
e.g., http://ontology.birzeit.edu/concept/293254

Semantic relations: to allow one to retrieve, e.g. the instances, of a given conceptID,
the semantic relations for a given concept can be accessed through URLs:
http://{domain}/concept/{Relation}/{ConceptID}

e.g., http://ontology.birzeit.edu/concept/instances/293121
http://ontology.birzeit.edu/concept/parts/293121

Terms: each term is given a URL, which refers to the set of concepts that are lexicalized
using a certain term, i.e., that have this term among their synsets:
http://{domain}/concept/{term}
e.g., http://ontology.birzeit.edu/concept/virus

31



Overview of the
Lexicographic
Search Engine



The Lexicographic Database

ontology.birzeit.edu

! # Translations @ Synonyms @ Definitions
* The largest lexicographic Arabic-
multilingual database

Predicate | Attribute _J),‘M!
| g il i Jyend
L 2 53l el b 428 -
< mu‘:&h\)ﬁﬂyﬂ\ g):\d,d‘ Dyl S f_;-d;d‘»

¢ Contains 150 lexicon, types: e
glossaries, thesauri, bi/trilingual i
dictionaries, morph datasets, e A
Ontology, and more.

About 2

attribute -3 results (0.04 secs)

| B | ik | A | e
i | OB | B0 | 51 nits
" /;:r:);;zeram lh'a( escribes qualities of an entity without using
of measure
ey
example: Ji b o)
@ 203263 TypeOf : (Abstract)

sl g3, ‘,.\g_\?uuaw_,uq S
Jida D o

» Physical Attribute % ot i (
Atiribute that describes an an absiract qui:y oS s

aa S
oxample: ol e e Buslad3i3ma hom 2

oute)
293264 TypeOf : {Attri
fidence is not an endearing propeny a

» Abstract Attribute FEE lm uamy D“hmgs
Altrbute that desecibes an abstract qualy & 1

; FRSTEVERS S Io
s | e | 3 |83 | A attribute

|
R
an abstraction belonging to or characteristic ¢ of an entty o
@ 203265 TypeOt : Attibute)

Jsess attribute p redicate
Propositions atiributives %4~ e Lilie

* Covers most domains: science, —

teChnOIOgy, IaW, bUSineSS’ art, WKElz2345 -m'w
philosophy, ...

https://ontology.birzeit.edu

oooooo

Reference:

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


https://ontology.birzeit.edu/

Lexicographic Search Engine

°, Arabic Ontology - Lexicons,

* Search 150 lexicons for
definitions, synonyms,
specialized translations,
morphology, ontology [3,4] ...

anslations @ Synonyms & Definitions <

Lexicographic Search Engine

The largest Arabic lexical database:
Arabic Ontology + 150 Arabic dictionaries,

h =

The Arabic Ontology

150 Dictionaries

Multilingual dictionaries were

An Arabic Wordnet with ontologically-clean content,
Classification of the meanings of the Arabic terms, based on
state-of-art science, rather than ol

* Accurate! compared with
machine translation.

digitized and integrated, Only the
Semantic featyres (definitions, Synonyms, translations) are

N speakers' najye knowledge, Currently displayed, soon the morphological features,

see[1].

Ontology Top Levels -

The top levels of the Aral

H 1 i I . t h e re ic Ontol ree are the @ = ®
PY Th e fl rst of Its kI n d . e ° g 4 abstract concepts in Ara:ic; fl:r:y :iy;:h:zsao:f:IZEIEOSt ﬁ@a @ it

are no similar search engines e
for English lexicons!

PoDa®
2%
G

) D
top three levels @'@ - ®§@9§ =
. Cecosea

https://ontology.birzeit.edu



Lexicographic Search Engine

mun
| English 7%

About License ‘-

* Free access to people: students,
translators, researchers, Arabic

learners ... OIS

ARABIC ONTOLOGY

—

Most searched: Book, Table, Time

* APl accessible for NLP applications.

1111111

https://ontology.birzeit.edu

Reference:

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


https://ontology.birzeit.edu/

Some Statistics

Currently!
Category |Lexical Concepts Lexical entries Synsets Translations pairs Glosses Semantic relations
Total (Millions) 1.1 M 24 M 1.8 M 15M 07M 05M
1,100K Arabic
1,100K English 800K Arabi . . . | 170K Sub- link
nets I 11 000K English-Arabic | 400K Arabic Fhestpet TS
200K French 800K English ) ) 29K Part-of links
Sub Counts 300K English-French | 300K English .
3K Others 200K French 200K French-Arabic K Others 260K Has-Domain links
1,300K Single-word| 50K Others 30K Other links
1,000K Multi-word
Reference:

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



Obtaining Copyrights

gl En

* Obtained permission from each e -
lexicons owner (individually -

Co nta Cted ) Ontology Dictionaries ~ Morphology About &
. ) 43 results (0.09 secs)

[
Predicate | Attribute Jsesall
o L5 e Al 1 Ll gl S0 ¢y g3 Fuleal) gl 3 4y o Sl g (ppiliall e J panall ONTOLOGY

* Most accepted! T s by drmd S sl 2 B EONE | oo e

. . - “ial Attribute > Attribute e | 45 | 02|33 S5 | Al | S0 | At | Bie
toaballs 3l sl 1ol Lgsle 5% (A Al Sl Jisal wan e Il ¥l (o Aiall An abstract that describes qualities of an entity without using units
o3l ) ieally o gmiall md Je il pul g cctindll o gyl e Zinaly L & el ey of measure

* Philosophy Lexicon (Vol.182) ©

sy Jlanid) (50 Lo o) uals Aad o ings e 353
example: JE Ll b ol ualal dia s (Il oyl

a1 y 293263 TypeOf : {Abstract
4ia Attribute @ ypeOf (Abstract)

Alaal) b sane il Wa g 0o ol Gt Ly Coxiy sl

.
° S h V\’ I ' ' I d © 2+ Philosophy Lexicon (Vol.182) © b Physical Atiibute &t s
O eXI CO n n a e a n Attribute that describes an abstract quality of things

Lo o i 52720 dpald Al o it Ada

. . ol | Aald | o | 5 | 83 | 55 | 83384 la | Lm dimension | attribute property example: o) oo lel s 33500 u;“;‘ Wl e
CO py rl g t Syl I I 0 e S I e e a C a construct whereby objects or individuals can be distinguished; "self- ) i )
confidence is not an endearing property" ® 293264 TypeOf : {Attribute}
% Arabic WordNet ©

re S U It . > Abstract Attribute 44 dia | 3584 Hia

ALl | 4ala | | 335 | 33k | Lm attribute Attribute that describes an abstract quality of things
an abstraction belonging to or characteristic of an entity Lol 320 dnald Al oo it i
T+ Arabic WordNet ©

example: gl pe elanll paldd da s dba o4 0 S
@ 203265 TypeOf : {Attribute}
Jsasa attribute predicate

* Promote lexicons (click tosee e
|eXiC0n infO) oy o Philosophy Lexicon

Academy of the Arabic Language-Cairo

oIl Al Amiria Printing House

Academy Portal Browse Online  Buy
1022977




Search Taps

Ontology tab: results in this tab are ontology concepts retrieved only from the Arabic
ontology. The tab also allows expanding and exploring the ontology tree.

See [4,5] about the Arabic Ontology

| Time © Q|

Translations (1 Synonyms Definitions 4

Ontology = Dictionaries  Morphology

> time 58| &a5 |35

An occurrent representing a region in the timeline, realized by its starting
and ending points, its length represents the temporal dimension of events
or objects . ) )

OrJ Jia el sha Al A5 Dol Ay 4513 & )5 el paall a3l ol e e Sy 3 52e

il ga e gl Eulaal

example: b Gija Ga ) guadll Jga G V1 @0 Gk
293570 TypeOf : {Occurrent}

» Interval | Time Interval 4358 | 358

Amount of time, its length is calculated based on the the temporal
dimension of astrological events, its starting and ending points are not
equal, and has no gaps.
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Search Taps

Dictionaries tab: results in this tab are lexical concepts retrieved from the lexicons.
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ke ald  time noun

:»  Lexicon of Knowledge Engineering ©
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Search Taps

Morphology tab: results are linguistic features, lemma(s), inflections, and
derivations of the searched term (partially implemented!).
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API Access

LexAp) 19 is a set of RESTHy Webserviceg that aj together form an API for other third-pany Software developers to retrieye
linguistic data from the Iexioographic Search engine,

This Page ©Xplains Apjg with example finkg 0n each,
A click on one of the links wijj Send the rg
Output box on the right,

{ "conceptID " 1520039900, "arabicsloss ":nu1] »"eng1
1shGlogg +"the fourtp Coordinate that jg
Tequireq (along with three Spatia] dimensions )
to Specify 5 physical

’ g: inull, ”example":nuu, "lang":null, "d
atasourcexd ": 152, synsetFrequnecy " fnulj, "datas::u
rceCacheAr": "o Sdall g ")
Lyl ", "datasourcecacnexn" : "Azab.(c

", 'arabicWordsCache" 2w,
Ca

RESTful web services

rth
70, "superorder": 0, "Super
hear”; L, "slxpen‘ypeCasheEn "y "dimension
", "cateqoryxd" inull, "area” fRUll, "epan inull, "rank
" inuly, "statyg" fnull, "suhTypescount ":0, "partofco
unt":g, "instancescount" :0, "instanceofID" fnull, vy
ndiaeritizedAxabicWordsCache": "l as I
G5 | |, "nomalizedznqusamrdscacne“ | fourtn
dimens;qp | time 1", "exactWord" ‘nully

!
Ask us for an APl Key!
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Conformance with W3C Standards

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

URLs Schema:
* Each term is given a URL: http://{domain}/term/ {term}

http://ontology.birzeit.edu/term/virus

* Each lexical concept is given a URL:
http://{domain}/lexicalconcept/{lexicalConceptID}
https://ontology.birzeit.edu/lexicalconcept/30400068

. . 2
* Each concept in the Arabic Ontology has a URL: -
http://{domain}/concept/{ConceptID | Term}
https://ontology.birzeit.edu/concept/293262

* Each Semantic relation is given a URL:
http://{domain}/concept/{RelationName}/{ConceptID}
https://ontology.birzeit.edu/concept/instances/29312

 The W3C Lemon representation of each lexical concept is giv}an a

LJRLZhttp://{domain}/lemon/lexicalconcept/{lexicalConceptID}
https://ontology.birzeit.edu/lemon/lexicalconcept/30400068



https://ontology.birzeit.edu/lexicalconcept/304000682

Linking Lexicons with the Arabic Ontology

+ Lexical concepts (in lexicons) are interlinked with the entities in the ontology.

“* Given two entities e, and e, a mapping correspondence between them is
defined as the following:
<e;e,R P C

% . Relations Number of Mappings
# Progress so far: [ ==""= 1100
SubClassOf/SuperClassOf 1050
PartOf/HasPart 100
InstanceOf/Type 770
Similar 125
Total 13445

» In this way, lexical concepts across all lexicons would be semantically linked



Linking Lexicons with the Arabic Ontology

Following the W3C standards:

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

v/ W3C’s RDF Lemon Model

4.3 levelling | grading

@- Hydrology Lexicon ©

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

@prefix aor: <http://ontology.birzeit.edu/lexicon/>. ontolgx:canonicalForm [ontolex:wr'“ittenRep "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—isus>; <aot:lex—i,..5> a ontolex:LexicalEntry, ontolex:Word;

skos:definition " zhu f suezbu Jdsasd o 8 m Vel dif4 el "@ar;  ontolex:canonicalForm [ontolex:writtenRep i ...5"@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.



Connecting
lexical resources



W3C Lemon RDF Model Standard

Lexicon Model for Ontologies:
Community Report, 10 May 2016

Final Community Group Report 10 May 2016

W3

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 to the Lexicon Model for Ontologies: Community Report, 10 May 2016 Specification,
published by the Ontology-Lexicon Community Group under the W3C Community Final Specification Agreement (FSA). A
human-readable summary is available.

Abstract

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



The Linguistic Linked Open Data Cloud

Legend

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

¢ Represent (lexical entries, concepts,
synsets, and other) using Lemon RDF
model, then interlinked.




Summary

Data Semantics + Lexical Semantics =
Building a Linguistic Big Data Graph
by linking:

Knowledge Graphs + Ontology + Dictionaries + Corpora +...+ LLODC

Currently we are working on Node embeddings (from semantic networks) for
word sense disambiguation, Cultural heritage Knowledge Graphs, Chatbots ...



Thank You

Mustafa Jarrar
mjarrar@birzeit.edu
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