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Reading

Everything in these slides

Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean
Content. Applied Ontology Journal, 16:1, 1-26. IOS Press. 2021

https://www.jarrar.info/publications/J21.pdf

Mustafa Jarrar: Linguistic Ontologies and Wordnets. /nvited Speaker. The 11th
Global Wordnet Conference. South Africa 18/1/2021

https://www.youtube.com/watch?v=Pgf4MzTHJc4&list=PLSu tNkEO5Y1fW4VLR1GXv6yvSHZaHLLmM&index=21

=» See the references at the end.
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s Typically, wordnets and linguistic ontologies are used in
understanding and retrieving unstructured information in
many NLP in IR tasks, such as:

* Information Search and Retrieval - to enrich queries and improve the quality
of the results, i.e., meaningful search rather than string-matching search;
cross lingual IR, etc.

* Machine Translation, Word Sense Disambiguation ... — as a sense inventory
to determine the intended meaning of a term within a context;

e Classification —to classify information and documents.

e Data Integration and Interoperability - as a semantic reference to several
autonomous information systems;
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* Semantic Web - as a semantic reference to disambiguate the meanings used
in the web sites;

s3li80

* among many, many other applications.
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¢ Typically, wordnets are used in understanding and retrieving
unstructured information in many NLP in IR tasks, such as smart
information retrieval, word sense disambiguation, classification,
translation, and data integration.

K/
000

New demands are emerging to use wordnets like ontologies: to manage
and retrieve structured data in e.g., cross lingual Big Data, and medical
informatics, Knowledge Graphs, Graph Neural Networks, etc.

= Google Scholar  *wordnet" and "knowledge graph"
Any time A novel word sense disambiguation approach using WordNet knowledge graph
Since 2025 M AlMousa, R Benlamr, R Khoury - Comp Speech & L 2022 - Elsevier
Since 2024 .. Inspired by the brain model and how connections between terms could be modeled as
Since 2021 such within a knowledge graph, we attempt to the i above as .
Custom range... Y7 Save 9 Cite Citedby 35 Related articles Al 4 versions
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
..., an unsupervised word-level knowledge graph-based LSA ... KB like WordNet, with a reliable
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Any
Y type affect KB like WordNet-Affect ... We briefly describe our usage of WordNet and WNAH in the ...
Review articles F
Y7 Save ©9 Cite Citedby 48 Related articles
o include patents ) . _
 include citations tpoF] Towards Lexical Chains for Knowledge-Graph-based Word Embeddings.
KI Simov, S Boytcheva, P Osenova - RANLP, 2017 - researchgate.net
- 0 Create alert ... We exploit Lexical Chain based over K ge Graph for ing pseudo-...
m with different extensions of the WordNet dge graph. All our were frained ...
Y7 Save 99 Cite Cited by 11 Related articles All 6 versions 99

Comparison of word embeddings from different knowledge graphs

K Simov, P Osenova, A Popov - ..., LDK 2017, Galway, Ireland, June 19-20 ..., 2017 - Springer
.. This paper has focused on ways of manipulating a WordNet-based knowledge graph in

omer to produce models for ring word rity and The p

¥y Save U9 Cite Cited by 20 Related articles
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¢ Typically, wordnets are used in understanding and retrieving
unstructured information in many NLP in IR tasks, such as smart
information retrieval, word sense disambiguation, classification,
translation, and data integration.

» New demands are emerging to use wordnets like ontologies: to manage
and retrieve structured data in e.g., cross lingual Big Data, and medical
informatics, Knowledge Graphs, Graph Neural Networks, etc.

= GoogleScholar  “wordnet" and "Graph Neural" n
’ Articles About 3,180 results (.10 sec)
Any time A Novel Method for Medical Semantic Word Sense Disambiguation by Using
Since 2025 Graph Neural Network
Since 2024 Y Zhang, K Zhong, G Liu - 2023 9th i S ium ..., 2023 - it ieee.org
Since 2021 ... In this research paper, we propose a novel method of graph neural network (GNN) in ...
Custom range... Our experi d that integrating a graph neural network and recommendation ...

fr Save 99 Cite Citedby?2 Related articles

Sort by relevance
Sort by date Graph neural networks for natural language processing: A survey
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LWu, Y Chen, K Shen, X Guo, H Gao... - ... and Trends® in ..., 2023 - nowpublishers.com
Any type ... Section 3 elab basic f ions and ies for graph neural networks,
R atiics which are a class of modem neural networks that directly operate on graph-structured data. We ...
o ¥r Save 99 Cite Cited by 346 Related articles All 5 versions 90
include patents
m  indlude citations GnBERT: Gl:lph Nou!'al Networks over BERT for Knowledge Graph
Representation Learning
- o H Vidhate, A Khobragade - 2024 15th International Conference ..., 2024 - ieeexplore.ieee.org
m W Closte slec ... with Graph Neural Networks (GNN) to train ge graph rep jons. GnBERT
aims to ine the i ing abilities of Graph Neural ... WordNet, being a linguistic ...
m ¥r Save 99 Cite Related articles

Hyper-SAGNN: a self-attention based graph neural network for hypergraphs
R Zhang, Y Zou, J Ma - arXiv preprint arXiv:1911.02613, 2019 - arxiv.org

... wordnet dataset. For the MovieLens dataset, we used 90% nodes as training data while for
wordnet... all metrics for the GPS, Movielens, and wordnet dataset. On the drug dataset, Hyper-...
Yr Save 99 Cite Cited by 233 Related articles  All 4 versions 99
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¢ Typically, wordnets are used in understanding and retrieving
unstructured information in many NLP in IR tasks, such as smart
information retrieval, word sense disambiguation, classification,
translation, and data integration.

“* New demands are emerging to use wordnets like ontologies: to manage
and retrieve structured data in e.g., cross lingual Big Data, and medical
informatics, Knowledge Graphs, Graph Neural Networks, etc.
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» Typically, wordnets are used in understanding and retrieving
unstructured information in many NLP in IR tasks, such as smart
information retrieval, word sense disambiguation, classification,
translation, and data integration.
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* New demands are emerging to use wordnets like ontologies: to manage
and retrieve structured data in e.g., cross lingual Big Data, and medical
informatics, Knowledge Graphs, Grgph Neural Networks, etc.
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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

» The Arabic Ontology is a linguistic ontology (or a formal Arabic
WordNet)

Jarrar©2025



Application Ontology vs Linguistic Ontology

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

= Each term refers to one concept = Each term refers to one or more
(no polysemy). concepts (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.
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The Arabic Ontology

In this lecture:

! Part 1: Need for Linguistic Ontologies

oart 2: General Overview

! Part 3: Upper-level Concepts

1 Part 4: Gloss Formulation Guidelines

_l Part 5: Fundamentals and Formal Definitions
! Part 6: Benchmarking Ontology Content
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Arabic Ontology

* Characterization of the intended
meaning (i.e., concepts) that the :@:~

Arabi
C WO rds Convey' Ontology Dictionaries Morphology

4 Entity o8| RS | 28
Whatever existed or will exist, and can be realized or imagined
ALt gl aSi Y pplaiud s 35 FES

example: oz b Se i 38
293198 W

* Tree of meanings: classifying
concepts is a good way to specify
» Object i | b | B | s | s | 8| S 225

these meanin
g.
An entity that is wholly and independently present in time, and is
realized either for its concrete or social existence
T o) 43 L a0 s (el 2 LS s ey Alue <13 Al o
example: is sl el oo ao) i oo e CIERY 3530 (5T LS aliny

[ ] o o . .
Thz ((:jlassmcatlon is based on intrinsic crample: xS
an i i i 1 .o .

. flstmgunshmg properties (using coumont |y |5 20
e Ormal SUbsumption re|ation)_ An entity realized bythﬂ;:e;:zzi\:ngr:‘:gduébﬁém -
example: 4l e ) ABY) oo duaite S5 252 Sl ped (S Y
293202 W  TypeOf: {Entity}

= e )M)S A el ALKl las .
N - o - - L.?’ LJ.].AA‘}_} . .
'SJ“A"a 9 ‘{)_-!AAM Ll hlaa “ . N » Dependent Entity Tyta | s | ads | Bsi
A5 Lé_' B (64-‘5\3—0)5 @bud\ An entity realized by the time of its happening
'E.l A(PAF ) A el sgas e easmy 2 o
. > example: 4l Jsk 2630 sl 25352 Jasia (el Jsk

293201 &  TypeOf : {Entity}

AVl Cana ¢ g paail 3uaa daagia

» Abstract ok | 3 o2 | su A 25ah
An entity exists only in mind, cannot be measured or socially realized, and

e o3

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

1022977

¢| En

About 1


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

Arabic Ontology

* Each concept is a class of instances

. Egch node in the ontology tree is
either concept or instance.

* Each concept is described by a gloss,
example, and synonyms, etc.

e Formal Arabic Wordnet - with
ontologically-clean content. The
Arabic Ontology is the next
generation of a wordnet.

» Linked with WordNet, Wikidata,
BFO, DOLCE,

Qabas, and many lexicons

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

Ontology

Definitions

Translations Synonyms

Dictionaries Morphology

4 Entity o8| RS | 28
Whatever existed or will exist, and can be realized or imagined

ALRs ) aS) ) b 2> g Sy

example: oz b Se i 38
293198 W

» Object éfé?la"hl°;;3\:;'5‘Jl;s§a§‘>lé‘3l'ué\5lé;’>3@
An entity that is wholly and independently present in time, and is
realized either for its concrete or social existence

T jlaet asa) i Luld a3 &y el 2 S pmlas ey Aliie 3 A 525
example: is sl el oo ao) i oo e CIERY 3530 (5T LS aliny

293200 W TypeOf: {Entity}

» Occurrent  Js=>| Cagad | B
An entity realized by the time of its happening
C}A).“ e iy 45\");‘_5 4303 él).ﬁ éﬂ\ :;gaﬂ\
example: 4l e =Y o= Jiie (S5 s ol ped (S Y
293202 &  TypeOf : {Entity}

» Dependent Entity =555 i | adian | b
An entity realized by the time of its happening
Al el agms e easmy S o
example: Al sk 26 )5 ) 3sa s agie el Jsb
203201 W  TypeOf: {Entity}

» Abstract ok | 3 o2 | ZS
An entity exists only in mind, cannot be measured or socially realized, and

1022977 BIRZEIT UNIVERSITY
- Copyright © 2018


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

Arabic Ontology

4 occurrent Jyead | Sipad | 5y
An entity realized by the time of its happening
Oadl) e Al e sl jaly 43 & o g3 ¢ 2

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

1800 fU”y-dOne conce ptS (mOStly tOp |€V€|S) %’ ‘F/:‘"Zﬁiijla:\t?\:z occurrent that is composed of a sequence of actions
happening respectively in time
N e o
17K partially investigated (good for NLP) , ot A o

" Orange

4 biological process | single-organism process lee
Some branches are elaborated, other not yet. i g e et e B vl
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..
155000019 B TypeOf : {process) Collected Ontologies

4 bodily process Aslaua il

* We provide English labels sometimes (but not sl e e bedlyomesemy ol o
always) for readability and communication.

455000574 [ TypeOf - {biological process) OCollected Ontologies

> behavior &l
The internally coordinated responses (actions or inactions) of animals
(individuals or groups) to internal or external stimuli, via a mechanism
!hat involves nervous system activity. [GO_0007610]

soonozo TypeO : {bodily process} DCollected Ontologies

* Methodology: built manually top-down and
bottom-up at the same time. > mental process 4813} ke

A mental process is a bodily process that is of a type such that it can of
itself be conscious. Examples include thinking, feeling pain,
remembering and emotion as occurrent experi See More..
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Top Levels of the Arabic Ontology
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Data Representation

The general structure (i.e. core data model) of the Arabic Ontology is
compatible with to the structure of WordNet — So to help in concept-mapping
and interoperability.

Ontology Portal Meta Core Data Model

4 Entity 88 | 8558 | o55
Whatever existed or will exist, and can be realized or imagined
Al ) aS)a) ki s aa s 5l 20 Ll
example: al_n L e ¢4 IS
293198 &

Sub Synset

Described By

Concept
Sense

Types™ 7. Obiect a8 | o | il | ool | s | o8 | S | 25850
An entity that is wholly and independently present in time, and is @
rgalized eith?sr for its concrete or social existence 8
i) 4313 i Ll asldy & yad s ccpa 3l A GIS jumla 5 ety Afite cld al o 5 O
example: s sl Slilall (e del sl ey Le DAY 3 5a 5e (6 LS o) Calisy
Concept 203200 W TypeOf : {Entity}
D P 0 %, Super
> OcConceptds=s | &4 | Type
An Profile ized by the time of its happening
Ol e adly g 400l 5 4013 & o3 )
example: 4 3l JhY) e Juatio JS S éi ad S Y
293202 & TvpeOf : {Entitv}

________

Semantic Relation

________

_________

=» Also accessible in the RDF W3C Lemon format
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Concept Profile and Formalisms

X Concept Profile

URL: https://Ontology.birzeit.edu/concept/293200/profil®
SuperType:293198 InstanceOf: PartOf:
Pl | IS | o | Gy | G | 36 | GBS | 2554 skl ia
et 4ol f Lld astiy o oy ey A HIS pualas g ity Alitona I3 ) o 8 1 gl
A sall clizall e 4o gl e La GERY 3 g 5a 5Y LSI ) Caliscexamplle
Synset:  object | independent continuant
Gloss: An entity that is wholly and independently present in time, and is realized either for its concrete or social existence

- Ontological Analysis:
Description:

Objects are physical or social entities that we can point at and realize independently from any other entities. We look at a chair and
realize its independent existence, same goes with human beings, artifacts, and also geographical areas. Objects are independent
entities that have no temporal parts; i.e. they persist over time maintaining their identity, and have a location in time. This means that
objects will always be wholly present in the times they‘re present in; for example, Jack will always be present, and will always be
known and realized as Jack during his entire existence, Birzeit University is wholly present in time, and will always be recognized as
itself during its entire existence, my laptop is wholly present in time and will always be recognized as my laptop during its entire
existence.

This class “Object” is equivalent to the class that's called “Endurent” in both DOLCE [2] and KYOTO (3], and is equivalent to the
class “Independent Continuant” in BFO [1].

Objects have two types based on the way they're realized, either: (1) physically; i.e. physical objects, or (2) socially; i.e. social
objects, where there is no instance of object that isn't either a physical object or a social object, and instances of physical objects
cannot be social objects and vice versa.

Formally speaking:

vx . PhysicalObject(x) — Object(x)  // Every Physical Object is an Object
vx . SocialObject(x) — Object(x)  // Every Social Object is an Object

vwx  PhvcicalOhiectix) v SocialOhiectix) « Ohiectix) HThe cet of all ohiecte ic exactiv the <ot of all Phvcical Ohiecte and the <ot



Morphology Level

All terms in the synsets are lemmas in the Qabas (Morphology Database).
Thus, linking the semantic level with the morphology level.

Semantic Level Morphology Level

4 Entity 88 | 4548 | o55

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

LSl aS) ) ki 5 aa gpan ) 203 Ll

example: ¢l n W e o8 IS
293198 &

Synset lemmas
> Object 248 | il | ot | oadly | Gidin | 8| oA | 2850
An entity that is wholly and independently present in time, and is
realized either for its concrete or social existence
Tjltic ) 49l 5f Ll 431y &0y e 3l 8 TS jumls ey Aline cld al ¢ i
example: s sl clitall (e 4e) il e Lo COEAY 3 sa g (5Y LSI ) Caliag
293200 & TypeOf : {Entity}

> Occurrent  Jsa | Qg0 | 550 Qabas

An entity realized by the time of its happening q .

o3l e Ay 45l 433 o 531 ¢l Lexicographic database

example: 4 el Y e Jeadia JS5 Gian (5f agh (S ¥
293202 W TvpeOf : {Entitv}

https://sina.birzeit.edu/qabas
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URIs Design

To be linked with other resources in the Linguistic Linked Open Data Cloud, the
URLs are 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:
https://{domain}/concept/{ConceptID}
e.g., https://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., https://ontology.birzeit.edu/concept/instances/293121
https://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:
https://{domain}/concept/{term}
e.g., https://ontology.birzeit.edu/concept/virus

Jarrar©2025



Linking with Wikidata

Every concept in the ontology is
mapped with a Wikidata node

Thus, instances in Wikidata are
instances in the ontology

Thus, querying the Wikidata knowledge
graph from the Arabic Ontology viewpoint.

WIKIDATA @
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Download Arabic Ontology

Open-Source (CC-BY- 4.0)

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

Cocnepts.csv Relations.csv
woeptid = | = bicSynset | englis :SY'{’_‘_" 4 gloss o ... . dataSourceld = concept_id = subTypeOfll = partOfiD = instanceOfil =

293321 Aausie o gia Intermediate Filament 5 5 ol S0 0y 5 e 0555 451 G 438 5 20 L U i) Jo il S5 200 51090 293183 293121

293572 58 Interval | Time Interval sl Saal e 4 by L e Sl caandy 2285 a3 2 oyt oo 2ia 3 558 4 S 200 200720 293508
293424 $J8Y Jss Invertebrate 3y any ¥ Gl Y Sl 4 adl A s 200 203214 293566

293243 A8 g 32 | i i 32 Irrational Number G5 ikl i A AR AAD S5 el e a2 3 ksl 200
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Natural Language Processing

The Arabic Ontology

In this lecture:
! Part 1: Need for Linguistic Ontologies

_l Part 2: General Overview

g-art 3: Upper-level Concepts

1 Part 4: Gloss Formulation Guidelines

_l Part 5: Fundamentals and Formal Definitions
! Part 6: Benchmarking Ontology Content

1 Part /: Discussion

1 Part 8: Practice
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Top Levels of the Arabic Ontology

do sl OLSUI arezn) (laedl ilgal - Ldall 3gusdl

The top levels of the Arabic Ontology tree are the most abstract concepts in Arabic; they are
philosophically and logically well defined, also, linked with BFO and DOLCE upper-levels.

Why these top levels are so important:

* Derive/specialize all Arabic concepts from

these top levels. a
* Allows us to detect any e

. . Information
logical and ontological Entity ®
. . Occurrent
mistakes in the lower levels. : @
nformation \Information Dependent Entity $ $

alizatio Obje

S e g s
* Used to governs the @ @ = (auin) ®® ':,cialof:;ft Physical Object —
Capability, rganism,
correctness and the S ‘ =
Bod

A

o

evolution of the lower levels. ®® (i) ®®® @ Cosn e o323
Fd aac 2 oS
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Top Levels of the Arabic Ontology

do sl OLSUI arezn) (laedl ilgal - Ldall 3gusdl

The top levels of the Arabic Ontology tree are the most abstract concepts in Arabic; they are
philosophically and logically well defined, also, linked with BFO and DOLCE upper-levels.

Design principles:
Clelio danl (Lrglglaidl Byoed) (Jlaodl Ciadiuad S

Totality (aol>): a

No other nodes in the same level =

by: Comprehensiveness evaluation Information -
ntity ST
/]

Disjointedness (z): &
Nodes in the same level are disjoint AN @ -
By: definition/design = @& ®®®® cooal O
Sl @
EIOR Y, Do s
P ea&® ERDSeS

Jarrar©2025 @



Top Levels of the Arabic Ontology

D areed
Information

at
Occurrent Object

bgie

5 RJC )
S ) g N
lnformatlon Information Abstract Dependent ]
Realizatiop Object

' lnterval !
ra!uon

_ @ w‘

Orgamsm
Ara\ Loww @
Astronomlca S 9> Ol
. e wr tez — R > Bod Anatomical
4entity S| A5S| ela U‘”"‘; e tructure
ial Agen o.:La
Whatever existed or will exist, and can be realized or imagined Place ‘

4.‘.\;.1 J\ 45‘).)\ @L.u..uj RENPTI }\ J;J LA.I‘ Artlfact

example: ol e e ¢ 5 TS w,« m
e . Organiz, Geo Area Water Reg

Jarrar©2025

Sole 3990
Physical Object

[@- W7
Description




Top Levels of the Arabic Ontology

o
Information
S99
Object
lnformatlon Ffﬁai I3 22
nformation
Realizatiop Object Abstract

[@- W7
Description

adle

; ion » d .y ‘- :

: 58 @w‘
ot Orgamsm
3 ) ) . low p 2

4 object | independent continuant | <3 | el | GaBls | GRas | a8 | OIS | 253 5e AS"°“°m'Ca S Ok
” : : .. : 5 Bod Anatomical
Quanf entity that is wholly and independently present in time, and is Bale

realized either for its concrete or social existence eg Materia Artlfact

‘JLIAG\M\.\.‘J‘ L....L\sA_s\demJ ‘L}A‘)MQJL\.‘S‘)..A\A} cwmu‘ddcw
Gaead]  example: i sall Al e ac sl i Le CNERY 2 g g (Y LSl iRy
WaterRe
Jarrar©2025 @

\293200 [ ] TypeOf : {entity} )




Top Levels of the Arabic Ontology

Jh
Information
. 8 )9 s 2990
Occurrent Object
lnformatlon Ifé:n;{;:n A;J:’u
Realizatiop Object stract

% @
Process

Sole 3990
hysical Object

[@- W7
Description

s o ; @ o8
a Relation Capabuluty Orgamsm
i — UL oo 0 27
( ollection Astronomlca G 9> Ol
4 physical object | material entity | Gads | G| PAA | Opshda | G304 AP;A > Bod Anatomical
Agent 3ol
Place Reglon Materia Art|fact

tools ’
St oot i 5 ’ EEED
example: )S 5l oo lege adbun 5l Al Sy aaas (53l 353 50 (S

\293254 [ TypeOf : {object} Parts

@ Duration,

An object that occupies space, and is realized by senses or measuring

Jarrar©2025



Top Levels of the Arabic Ontology

Jh
Information
9290
Object
lnformatlon |.._5€ma3 I3 22
nformation
Realizatiop Object Abstract

" 3}0
Moment /5 " Interval
Duration

[@- W7
Description

4 Attribute

Quantity

@ o€
Orgamsm
\osw @ 2
Astronomuca S 9> Ol
Bod Anatomical

Place Reglon Materia Artlfact
A 25 se Al O (Kan g el e ) 43 & a3 e ga

uh.w cwucuh,.n
Geo Area Water Reg
example. CAY) alal Leliay 3518 Jiaa Leds s bie] 2 sm 50 (& A 5aS Cuy ) s daals

293255 TypeOf : {object}
Jarrar©2025

social object | immaterial entity elial OLS | kel 35 50
An object that is realized for its social existence, and can be represented
by physical objects




Top Levels of the Arabic Ontology

Jun

Information

‘ -

at
Occurrent Object

Information Informatlon
Realizatiop Object Abstract

Sole 3990
Physical Object

[@- W7
Description

M
Moment “‘

:

5,0
Capability

b g
hction

4.4:

occurrent Jsas | Sgaa | 55
An entity realized by the time of its happening

lad

Organism,
sl o>
Astronomuca S 9> Ol
- Bod Anatomical
tructure
.)La
SRS
UAJS\ )LM\JJ;JM‘);\JM\JJJJJL;JS\ ;@J\

Artifact
DEBEES
Geo Area Water Reg
example: 4 el Sy e Jaaiie IS5 a6l agd (S Y

293202 TypeOf : {entity} )Jarrar©2025




Top Levels of the Arabic Ontology

D areed
Information

at
Occurrent Object

% L 392
@ Q o : Ph‘f/:ic:lagﬁ;ect

‘ O 9%l ‘b
l;:c;::;tlg : mfoorbT:cttlon Abstract Dependent Entity

[@- W7 . .
Description a8e 503 el
Relation Capabili Organism
EWEE sl o>
dpol> Disposition Astronomica S o> Ol
4,,5 o Quality P Bod Anatomical
antity Attribute

Role Zos |L s,
JAA&A ‘B.IA
; . Poysicer An entity whose existence is dependent on the existence of other entities
83 yre ddno ysica
duanled AusS

dgia &
Vector
Qt

AA:J!sr:Lauct‘ Attribute Gﬁ‘ ;L\.m\ deag L;‘.c adp} .J.A.\a_\ ;‘;m

example: 41 Jsh 3 V)5 Gl 35a 50 basia Sl sk
(95201 [ TypeOf : {entity}

J
Jarrar©2025 @




Top Levels of the Arabic Ontology

-

D areed
Information

S Jie
Information
Realizatiop

S ) g
Information
Object

[@- W7
Description

S”J}w
Occurrent

dyxe
Abstract

‘ -
ddas \Acti
Process

addle

s - T \
4 quality s | 33 | 33k | A | Lala

A dependent entity that inheres in other entities to describe, distinct and
express them )

e oo b e deilin alagd (o)Al b€ o33 dasia

example: LBlelis; L (8 adae Cliia LS dald 53l (<

293221 W TypeOf : {dependent entity}

> Physical Quality EPE LS
A quality that inheres in physical objects to describe their measurable or
sensed aspects (characteristics)
A guanall gl AlB) Ll s ol 230e 3 5 5 0 330 Aals
example: A Jaiy il aleat Lia 3l ials 4l ¢ gl

293227 TypeOf : {quality}

> Abstract Quality kel 4l | sa5ak Bld

Relation
TR
Calloss:
Attribute
]
Function
Abstract (Juso =
Attribute ‘
Jarrar©2025

A quality that inheres in objects to give them abstract properties that are
subject to personal perspective

add ) ghie (e aSall daald 8275 Gliia Leilhe Y il sa sall 0 )20 Aals

example: AY Gadd (ye 4lad Caliss (luidl 52 7m0 At Jlead)

293228 TypeOf : {quality}

temporal quality 4 3al4
A quality that inheres in occurrences to describe its temporal
characteristics )
Led G amall i a1 2 530 Al
example: Gl L 5 Aalal a5l i WS4 Ly Ay o e Geall Jsm oY) s
Gaaall
293229 TypeOf : {quality}

e T32)




Top Levels of the Arabic Ontology

D areed
Information

lnformatlon |L‘sf' > )3 22
nformation
Realizatiop Object Abstract

.."\
§le 3990
@ Process . ‘_ : PhySical Object

lnterval

o9
Description FE GO
Relation I Organism,
ol ddo N\
Attnbute Qalty RePes{ abstract ‘EJL"' | ‘51" 2 | ‘53")“" | 3
Q"a"t'tv a. ) N An entity exists only in mind, cannot be measured or socially realized,
k and does not have a location in place or time
o
i ;’,:ysi‘::f S Ol A dsa Al Gl g ¢ lie ) s S e gl e cJadd u.ulh Al & X 5
Q Abstract NAttribute U\S.AM
Vector )Scalar Qty Attribute " .7 i
= example: 23ae s L JS agd llal o )l e Gy
293232 TypeOf : {entity}

4
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Top Levels of the Arabic Ontology

-

Jun

Information

- &

S

2 T n L_;_zu.'i I
Information| |nformation
Realizatiop Object

[@- W7
Description

Quantity

dyx0
Abstract

Aol
Quality

S”J}w

[

addle
Relation
e
Attribute
‘ Toola 42>
) Physical

dgaie 40 Yl d &S Abstract NAttribute
Vector )Scalar Qty Attribute

Qt:

Jarrar©2025

3994

a— —
4 attribute 4w | 458 | 085 | B35 | Aise | Caad | s | Ed | AL | A
An abstract that describes qualities of an entity without using units ¢
measure
ol Ban g Jlanind (50 Lo o A Apals Al e yiad s Chay 3)as
example: J&ll & ol Analal dia s (Ml ol
293263 TypeOf : {abstract}

> Physical Attribute 43 dia
An attribute that describes the value of a physical quality

.

e Tols e o el A
example: (=alaldY) (an (pe o Aaldl 433k dda & i)
293265 TypeOf : {attribute}

> Abstract Attribute 434 ) dba | 33504 daa
Attribute that describes an abstract quality of things
Lo o) a7ym0 Aluald dad (e yiad Ausn
exa}np[e; Obai¥l die elaall Aialal 807)a0 d8n s (u‘)S
293264 TypeOf : {attribute}




Top Levels of the Arabic Ontology

-

D areed
Information

Entity

Ir‘ffﬁﬁat}n S5 )9 2
Information
Realizatiop Object Abstract
ﬂ’
Quantity

Ve —
(‘ quantity Lald | 53 | 538 | Guka | Dl | 48
An abstract that measures or quantifies the quality of an entity by units of
measure
Ol B g Lo oo Al A (e ying 30
b example: al_e sLSll (o el dlalle as 5 L] 4308 ALl
S 293266 [ TypeOf : {abstract}
Dependent Entity

> Scalar Quantity 5353a% 43S | 2308 A58 | dgadh Hue AT | dade AES
A quantity determined only in magnitude, without direction
b\;ﬁ\ el Jaad J‘M 2335 3;45
examp|e: A0S el & 5 sy 408 A0S Lﬁ‘ laa il Q\}Ai 3l PREN 1

‘ 293267 & TypeOf : {quantity}

2
-

[@- W7
Description

& ke -
Zs sav

Vector Quantity 4¢>3e 4
ww A quantity that is determined in magnitude, direction and a point of
iy (S it impact
calarQty) \Attribute ):‘-’M‘ adadi 5 olad¥ g jladally 231 3..3.:5
at example: 4wl 43S b jlaie Laiy Agaie 43S (4 de
293285 [ TypeOf : {quantity} J

~ —
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Top Levels of the Arabic Ontology

-

D areed
Information

O 9%l
Informatlon Information
Realizatiop Object Abstract
. @ Mome!
eripti Durauon
Description, e s
Relation Capability
o> t]
a dao Quality Dlsposmon
Qu éntltv Attribute 59

S”J}w
Occurrent

Jarrar©2025

at
Object

4 formal entity M\U LK | a5 | by
An abstract entity that is formally defined either mathematically or
logically, and does not need to be proved
uh}é‘ﬁ&u‘u}}s Ji\.ha:\.:)d&@hd\d)ucqm
example: =k 3 s sl
293282 TypeOf : {abstract}

> number &) | 3
A formal entity representing a quantity, used in counting and measuring
whﬂ\jaﬂ\@wcmw ).\a.u;..a\.u
examp|e e 6.\\;}1 2=l Al 3 S 5y 8 N8 Aliay

293235 W TypeOf : {formal entity}

> set 43 | 4e saa
A formal entity that consists of a number of numbers and symbols, and is
referred to as a whole unit ) o
Baal g san S ad) Ly esual Al ) a5aa 5l Ssay sl dlael e O3S (paly ) 3
example: 4l de ganall & jaic 8 43 jal) de gandl (8 jeaie S

293236 TypeOf : {formal entity}




Top Levels of the Arabic Ontology

Information

Ir‘ffc;l"n;at,;n S5 )3 22
Information
Realizatiop Abstract

Object

N

D

o9
Description e 3
Relation Capability
Aol b’
asS dao Quality Disposition
. Attribute 5
Quantity R)ole
‘ “ale 4 ai.!‘bﬁ
Gl dio A
55 yxe 420\ Physical Function
gt &S Yduuld &usS Abstract NAttribute
Vector )Scalar Qty Attribute
Qt
Jarrar©202

AV Y. V.

~

4 information i
An entity that relationally represents other entities, bearing informational
content but independent from how this content is recognized
b i A4S oo Jhaill (i dasbes dasngs diidle (Al QlipsS e Jly o Jia o5
:\.A)Lud\ ol RN
example: e sl 45 ddline dadde 3k il Jly

293203 TypeOf : {entity} Parts

information object ‘;’,L;,i;.; By FAA A
The information itself independent from how its content is realized
138 et ) JAG RS e Bl (kg o J8d g snsal ey (g3l 2ga ge day s Jly el
cﬁ\jll & i)
example: Jxas e S8 ey Ak Ge SL L sleall s3gr Cinans

293473 [ TypeOf : {information}

> information realization sk Husd
Information realizated and represented concretly
cﬁ‘_,” «;‘5 ‘3334_5 RV ):\Q&S; ) )
examp|e; iy JYA 5 ad) L aias et iS5 A0Sl 28 ga 3 5 plal ) o8

293472

5

TypeOf : {information}

.




Top Levels of the Arabic Ontology

4 information realization a4 Husi
Information realizated and represented concretly
Sl (B Biaas duna puad )
example: 4isy A& o jadl Lal lawns et iS5 A0S0 a8 50 A g pal Qlldal) 008
293472 W TypeOf : {information}

Bry > data item | data <y
Tt data item is an information content entity that is intended to be a
Information a Y

truthful statement about something (modulo, e.g., measurement precision
or other systematic errors) and is con See More..

200000023 [ TypeOf : {information realization}
S )9 2y7%R centrally registered identifier | CRID ol Jasall Co 2
Information Abstract An information content entity that consists of a CRID symbol and

additional information about the CRID registry to which it belongs.[IAO]
200000025 [ TypeOf : {information realization}

datum label s
A label is a symbol that is part of some other datum and is used to either
partially define the denotation of that datum or to provide a means for
identifying the datum as a member See More..
200000027 & TypeOf : {information realization}

‘;'uu é‘: aval Ji SJLS?)J Ls’t's ‘)...ud
- Physical 200000034 & TypeOf : {information realization}
Abstract

Attribute /
Jarrar©2025
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Comprehensiveness Evaluation

nformation
nti EST3
Occurrent
- bl
b @ Dependent Entity
alization Qbjec @ @

‘-"’g@e® Cotintee)

A =TNe
=2 @@ A

How much is the current version
of the ontology is 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.

Jarrar©2025



Comprehensiveness Results

o
Information
Entity

2 < Blye are

L K]

E 5> 54

)9 o .
Object equivalents
G

@ @ a3 94

@ Physncal Object

Capablllty

Or amsm

6 R ALl Sl g
1 \ 14 Collection Astronomica
Ada R S Bod Anatomlcal
@ 132 @ 82 tructure
Reglon @

4.__,. ‘ 5

Nal Person Organiz. @@ @@

8

Green are —» 107

subtypes . | )
Information \Information
Realization Object Abstract
1
9

o g
Description
320 =3

Propositio

64

b gia
Dependent Entity

Ay ) &g
Formal Entity,

Physical
Ab“ a“ Attribute
Attribut 121

200

» 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).

Jarrar©2025
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Gloss Formulation Methodology

4entity oIS | A | oG
4}.\;45‘45‘).\‘&\]4.\“;.\5&_9.\“5\.\;3\.&‘

Gloss: a short informal definition. e e ot 1 e
. L. Whatever existed or will exist, and can be realized or imagined
The purpose of a gloss is to state the critical and v
distinguishing characteristics that all instances 4object| 41 | 8 5
B B B independent continuant psl | i
of a concept have in common, in an informal but e Ll sy 3 B ey i it
controlled way. o itherfor s comrote o social eistonce
{eis} g sl P 293200
Gloss Formulation Guidelines: Rk | BEN o S g

ool i sals ol Gl sadly 4y @y s S T ia Jady 3 9n 5
S M%mmjtuuuim?;;dauAPyJﬁ :Jle
An object that occupies space, and is realized by senses or
measuring tools

Step 1: Start with the supertype of the concept R e e
being defined. e.g., “Object: An entity that...”, o
“Physical Object: An object that ... [ A s e

ellll Cangy LUl S5l ALY o Call GISIS )8 s Sl ;e
Physical object that can act independently constituted to
carry on the activities of life by means of organs separate

. . . . . £
‘U!:))AJ .)!)AJ‘ 6}@-‘2&” (JLCS“ L)«A-?b‘b k_.Qf).&.U‘ |-Ju..3 in function but mutually dependent; organisms have the

ability to breathe, grow, feed, and reproduce.

(G 3 sl P 293261
> Anatomical | @ss S5 | a0 el | g ObS | o sl
Structure - .

u&:«aﬁh-ﬂh}&‘ga.“uig\«_us‘)a@dam.ﬂ.u\ﬂ@ﬁdinaﬁy
o) IS sl Aadaiall ALl daa 3l
Jarrar©2025 Getine (5 sin 2Ly oS YY1 Als Sl 4 o siaad) i sl




Gloss Formulation Methodology

4entity oIS | A | oG
MJ‘AS‘JJ‘GLJthJMJ\hJL«Ji

Gloss: a short informal definition. e e ot 1 e
The purpose of a gloss is to state the critical and e e
distinguishing characteristics that all instances ] o 41 | 8 5
of a concept have in common, in an informal but el g s 00y ) A oty il it
controlled way. o itherfor s comrote o social eistonce
Gloss Formulation Guidelines: e e | 3561 S| Sufs | e 2

ool i sals ol Gl sadly 4y @y s S T ia Jady 3 9n 5
S oo Lege o 5 AulE (S aaa 53 20 e K01l
An object that occupies space, and is realized by senses or

Step 2: List only the most distinguishing and intrinsic FNR s b
characteristics that specialize the concept from e
. . . . > organism (isds | A &

its supertype, and that differentiate it from other [ o A i

. i) Caer TGN ol sl L) e ool oSl 5,8 o8 o) Ol

COﬂCGptS n the same Ievel Physical object that can act independently constituted to

carry on the activities of life by means of organs separate
in function but mutually dependent; organisms have the

? N . @\J‘ s.“ I aj)-“j’.d‘ 045‘ )| .19.9.9)5.3‘ ability to breathe, gr(cj)\c/,:i?dc,jnd reﬁroiﬂfﬁ.
(Sgianall Guds @ 3 eaalanll e ol (A degi e

> Anatomical | s S5 | 2 el | gon S | s el

Structure - .

O Aadl 4l Sa ‘4;3'“ ol «_\AS‘)A@JAAJ .‘nLuY\ gf‘/L‘GJL“ J9a 5
PENIIEIN(PPHEN| Tabaid) 2l des 51
Jarrar©2025 Getine (5 sin 2Ly oS YY1 Als Sl 4 o siaad) i sl




Gloss Formulation Methodology

Gloss: a short informal definition.

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

Gloss Formulation Guidelines:

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.

bLadll e de gasme S (e Binaall palliazll dslue
by a3 pggiall eliy Bole] e cinall bl
ddpw L9 doy 5

Jarrar©2025

4 entity ¢S | EEP R
4}.\;.15‘45‘)3‘ t\]a.\uuj Aa_,.\.ujl hJLA.Ii
Al de s i <06
Whatever existed or will exist, and can be realized or imagined

P 293198
4 object | |;w\sﬂ\,|@&\ﬁu|uﬂsl¢},y
Zindependent continuant A58 | @i

T e ) 431al 5 Luls sy &l el AU yalag Wmu‘.\ﬂ;w
M»#\u&d\wm\y‘)@uu/\.\;\] JP}AdY L)) caliag - Jla
An entity that is wholly and independently present in time, and is

realized either for its concrete or social existence
et} s g s P 293200

4 physical object | | B8 | Gusada | Cuslda 1 Lg_su ;P}A
material entity aak | st
ool i sals ol Gl sadly 4y @y s S T ia Jady 3 9n 5

S oo Lege o 5 AulE (S aaa 53 20 e K01l

An object that occupies space, and is realized by senses or
measuring tools

el {ashsa) el P 293254

> organism_(yasis | GA B
M‘Y\wawe‘,u h;.nu...a)@.!m M‘AAHU‘SJLA 9 94
L)y o S el el e i a5 oy punl ililasll g
el a3y B U Sl el AT o Gall GISINE )08 s Sl JBe
Physical object that can act independently constituted to
carry on the activities of life by means of organs separate
in function but mutually dependent; organisms have the
ability to breathe, grow, feed, and reproduce.
(G 3 sl P 293261

s Anatomical | g S5 | i sl | s 0S| s ol
Structure .. .
O Aadl 4l Sa ‘4;3'“ ol «_\AS‘)A@JAAJ .‘nLuY\ gf‘/L‘GJL“ J9a 5
PENIIEIN(PPHEN| Tabaid) 2l des 51
Goniiona (5 5o sl 0 5S35V sl a o sl s 1l
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Concept (vs Synset)

Definition: Concept (Jarrar, 2021):
Given a concept c, 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 E. = {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.

Arabic Ontology
Wordnet
f made of concepts
made of synsets {furniture, piece of furniture, (cIasses of individuals).
(linguistic concepts) 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 || ysually supported by one
keeping clothes or more vertical legs




Synonymy Relation

Definition: Synonymy Relation (Jarrar, 2021)

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.

Wordnet Arabic Ontology

f

{furniture, piece of furniture,

article of furniture} Synonyms: alternative
Synonyms: “two expressions AT Ui | 3 e o) O labels/names of concepts.
other area ready for occupancy

are synonymous in a linguistic
context C if the substitution of
one for the other in C does not

Linking the
. tabl
alter the truth value” (Miller et {bureau, dresser, $ELHE Qab semantic with
a| 1990) chest of drawers} A piece of furniture having cleehs h hol
’ i . . a smooth flat top that is Lexicographic the morphology
Furniture \.Nlth drawers for || ysyally supported by one levels
keeplng clothes or more vertical |egs database

Tarrar© 207rs



Subsumption Relation

Definition: Subsumption (Jarrar, 2021):

Concept c; subsumes concept c,, iff every instance of ¢, 1s an instance
of ¢;, in every possible state of affairs.

Wordnet Arabic Ontology

A

{furniture, piece of furniture,
article of furniture}

Furnishings that make a room or

Hyponymy: |f native other area ready for occupancy

Subsumption: a subset
speakers accept a sentence \A

, , relation between concepts.
like: B is a kind of A

F———— table] Every instance in c; is also

chest of drawers} || \ i of fumiture having an instance in ¢,

a smootbh flat top that is
usually supported by one
or more vertical legs

Furniture with drawers for
keeping clothes

Jarrar©2025



Parthood Relation

The parthood relationship is not fully formalized in the current version of the
Arabic Ontology. Our progress in formalizing related relationships (e.g.,
occurrent-part-of, temporalpart-of, isotypic-part-of, homeomeric-in, cumulative-
with, and is-telic-in) can be found in a previous work (Jarrar & Ceusters, 2017).

p occurrent-part-of g

a primitive relation of parthood holding independently of time p isotypic-part-of g =def.
between two process instances when one is a subprocess of the p temporal-part-ofg _
other (Arp et al 2015:135). & p instance-of all types instantiated by g.
p temporal-part-of ¢ =def.
p occurrent-part-of ¢ p weakly-homeomeric-in P =def.
& for some temporal region r p spans r all temporal parts of p which are not
& for all occurrents c, 7’ process boundaries are instances of P.

if (¢ spans ' & ' occurrent-part-of »
then (¢ occurrent-part-of p iff ¢ occurrent-part-of ¢))
(Smith 2012, corrected). p strongly-homeomeric-in P =def.
all temporal parts of p which are not process boundaries are instances of

p is-telic-in R =def. P and there is no such part of p that instantiates a subtype of P

p instance-of P

& there exists some process ¢ instance-of Q and some
process r instance-of R, such that

(1) g not instance-of P,

(2) p not instance-of O,

(3) p precedes ¢, and

(4) p and ¢q are temporal-part-of 7.

p cumulative-with g =def.

all process types instantiated by p and all process types
instantiated by ¢ are instantiated by p, ¢ and p+gq.
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Benchmarking the ontology content

» What should the ontology capture and adhere to? it ok R B S

An object that occupies space, and is realized by senses or measuring
tools

» On what basis the correctness of the ontology content | -owsivimeman boimosn.
example: JS 5l jia laga Al :-:L,a Sas paa (534 258 32 U9
can be benchmarked?

293254 & TypeOi : (object} Pa

> organism (aail | G S8
Physical object that can act independently constituted to carry on the
activities of life by means of organs separate in function but mutually
dependent; organisms have the ability See More..
S ga g g all Slaall g A e Ao yanas p sk bl i s A3y A3 5le 3 gmga
Aaally GASEH ¢l oyl e

Should concepts be defined/classified based on what | gl @ s s fiee oo s
Arabic speakers commonly believe!

4

Anatomical Structure | s ST | i el | (s S | (g ol
Physical object that has 3D shape and its components generated by
coordinated expression of the organism's own genome

Should we adopt a certain lexicon and formalize it! BRI LB 208 e 3D 5 B e S e s

example: fuaiiue o5 i ol 583 AV A ) 4 o giall s

293268 B TypeO : {physical object)

[ ]
\J

virus Al | gagd

Should we rely on what the scientific literature
Physical object active only in a cell of living host, composed of nucleic

a CCG ptS ! acid (DNA or RNA) coated with protein envelope.
($a58 s (e O Shy S & g ke Jilall i (g puadl 4l (g (s3le 392 5e
(i 2 iy Blas (DNA or RNA)
example: ges il JLED) a2l G )l Ga (5 glaall g elalls 1 Guall Jut
203262 B TypeOi : (physical object)

Should we build the ontology based on what we, the
0] nto I Ogy b u i I d e rS, b e I ieve ! rlrha;:clzll ozt-;;;ct that forms basic substances that makes up other physical

entities, and can be realized independently for it unique properties that
distinguish it, from other physical objects

Clinal 40l 55 6 AN Ald) 3 g pall Ly 58 1 A Al (B2 (530 3535

o) gon Ll il g gl (g 0 jpa )

v
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Benchmarking Methodology

® Scientific knowledge

oc‘?' Natural sciences, proven and agreed
% scientific facts and discoveries ...

® Subject-matter experts knowledge

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

e Common Beliefs

Society conventions, commonsense knowledge...

The ontological precision of the classifications is 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.

Jarrar©2025 @



More 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

/_/’

[ {modify, alter, change} J

economics: raise demand, expand

the money supply, or raise prices,
after a period of deflation;

Da—

|

{refiate} J

cause prices to rise by increasing the available currency or credit

Jarrar©2025

Implied relation, as it can
be inferred from the first
two hyponymy relations.




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

|

Jarrar©2025

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}, ., }

gain knowledge or skills

No ontological difference between
verbs and their verbal nouns

[ {acquisition, learning}, .., J

the cognitive process of acquiring skill or knowledge;

Jarrar©2025



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

Jarrar©2025 @



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

Jarrar©2025
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