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- &4k (Ontology) —iRE

I '?"c

-« ANCTHRSEYFAENAR;

FIERMTA" F—EEARRY A

“ontology is the philosophical study of being.”
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FERYAKIE (Ontology)
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“It investigates what types of entities exist, how they are grouped
Into categories, and how they are related to one another on the
most fundamental level (and whether there even is a fundamental

level).”
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- TEVRZE/EREZFTF, IANX—SA0E XA

* 1991/NechesZ: ANMRENT "BHAREXRIUEIRICRIEANANEIRER, L

NATY Epsliﬁﬂ CRYESRIEFIRZATRN”

« 1993/Gruberd: ARE "HLSIREIAVABFRAIAEERR”  ( "an explicit

specification of a conceptualization.”) , ZENBEIAMIIGZAIAT]

- 2001/Lassilass: BREZEANAILER, XRFAEBEXRRTE AR, 0

R BFERRNASER A



» 1998/Studer ARRIENEE T4 BN HSRE

M wplaEE
KIGERRH

1. BRERiL. 2

TUHIHE

- BLSHEERY (conceptualization) :  “A conceptualization

Is an abstract,

simplified view of the world that we wish to represent for some purpose”

- BRRE (explicit) : RR{EARRIEESN ERX SR SHIZIRET S BIBAIE X

» ezt (formal) : AR ITENEIER

« = (share) : AAPEFIMAIZERIATHIANR, RIRRYZERITUZFLIARY

S5, BRTEXIINZERRTIAR M
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s NMANERERERDE

x/¢EE (classeS/conceptS) ; *EE@E’\J%%EF“ 2, LS s,

- BIE i(attributes) __M *nx TSR EIE, FTrEMARNTE. WERE
U7X

« K& (relations) : REE/MESZIEIRRER, WMNERENVIHF,

« NI (axioms) : XEMWS., AJLERH. MUZE, 0 BEANLZAZRED
N EERNES

o lEIMARTLABESLS (instances) .

or relations) &

dinl

=4 (events, the changing of attributes
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*» RTIKF=ANBCHHHY A ARG

hasTopping '
—————————— Topping
Veggie- Veggie- Cheese-
Pizza Topping Topping

hasToppirlg [some]

Margh- ushroom- Mozzarella
erita Pizza

~ — _hasTopping [some]_

— e = - ——

hasTopping [some]
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* Disease Ontology
« https://disease-ontology.org/

Navigation © Welcome @ chordoid Glioma *
OBO tree View OWL tree 7]
_ Submit Comment ssuVisualize
= ) disease Metadata -
+ [__]disease by infectious agent
# ] disease of anatomical entity 1D DOID:3774

=] disease of cellular proliferation
4 [__] benign neoplasm
=] cancer
= cell type cancer
5 aggressive NK-cell leukemia

Name chordoid glioma

A high grade glioma that is characterized by the presence of epithelioid cells
which express GFAP, and mucinous stroma which contains lymphoplasmacytic
Definition infiltrates.

#(Jblastoma https://pubmed.ncbi.nlm.nih.gov/28315998/,
# (] carcinoma https://www.frontiersin.org/articles/10.3389/fonc.2020.00502/full
4 |__]germ cell cancer
=) high grade glioma ICD0:9444/1
4 [_] brain stem glioma NCI:C5592
4l ] cerebellar astrocytoma Xrefs ORDO:251674
=] chordoid glioma SNOMEDCT _US 2023 03 01:128789002
=] diencephalic astrocytoma UMLS CUI:C1322252
=| diffuse pediatric-type high-
4 (] high grade ependymoma Alternateids DOID:3773
4l [_] histone mutated tumor .
4 [} malignant astrocytoma DO_cancer_slim
4 mixed glioma Subsets DO_rare_slim
) NCIthesaurus
4[] oligodendroglioma
4J [ optic nerve astrocytoma Chordoid glioma of 3rd Ventricle [EXACT]
=] pineal gland astrocytoma Synonyms Chordoid glioma of third ventricle [EXACT]
4 [ spinal cord glioma third ventricle chordoid glioma [EXACT]
+ | malignant adenoma
# [ malignant mesothelioma Parent is_a cerebral ventricle cancer
# [ mast cell neoplasm Relationships  is_a high grade glioma 8

# [ Imelanoma


https://disease-ontology.org/
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- B ANMARY GRS

- BRAIES. 1B, 1BEXMNEEOEIEIE S FERR LARREIA AR

s MIERESAEA D AR ERINNERIESHE R WebHYA

REIRIES
+ TERXFIETEBWebZEESEE—RRAXMUENEEER, BETE

IXEWeb{EEHIENX
. (EHEIAEIBEESBKIF, Cycl, OKBC, OCML, Frame LogicFILOOME:
- ERWebfJEEIESHE0WL, XOL, SHOE, OMLE%
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Specialization and generalization [edit]

The most important predicates are #$isa and #$genls. The first one (#$isa) describes that one item is an instance of some collection (i.e.:
specialization), the second one (#$genls) that one collection is a subcollection of another one (i.e.: generalization). Facts about concepts
are asserted using certain CyclL sentences. Predicates are written before their arguments, in parentheses:

For example:

(#$isa #$BillClinton #$UnitedStatesPresident) \;

"Bill Clinton belongs to the collection of U.S. presidents" and

(#$genls #$Tree-ThePlant #$Plant) \;

"All trees are plants”.

(#$capitalCity #8France #$Paris) \;

"Paris is the capital of France."

11
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» TREAPK (Upper Ontology) f#dRIEEE BRSNS
BRIXE, =8, BYE. 4. 7AFF, SERRNNELXK,
H{thFhzsa90ntologies &RE1zz50ntologies BY4F.

- 4TuslA4R (Domain Ontology) HAMBREN(EL. 54
%) RIS RIESZ ARXE.
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« DOLCERYtaxonomy

Taxonomy is the practice and science of categorization or classification.
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PT
Particular
PD Q AB
Perdurant Quality Abstract
Endurant / \ \
‘ TQ PQ AQ \\
PED NPED EV STV Temporal Physical Abstract
Physical Non-physical 'Event Stative Quality Quality Quality ... Set Fact R
7duran\t Endurant \ / \ Region
M /F POB Noo? ACC ACH ST RO / L sk ... /
i j B i tate rocess e i
C;AmeC;l::etr Feature Physical Object “++  Pphysical Object Accomplishment Achievement 'II'_ZT;?(EI Lfféi?iin TR PR AR
/ \ / / Temporal Physical  Abstract
APO NAPO Region Region Region
: MOB i e
Agentive Non-agentive i 2l Object o o / \ / \
physical physical
object object ) e 3
Time Space
/ \ o Interval Region
NASO
A 4
s Agentive Non-agentive
Artefact Social social
Object object
/ \
SAG sC C
Social Society Concept ey
Agent / \
RL
Role e
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. iﬁ%‘*@@ EMEAN TP HEIR, FZRdEIAZ U ETREANE XS IR B

* 19955 GruberfRHRISFANERB 2o :

(1) BRFAEANEILME : BDAARRNGZITRTRE N ANIELE HIBHRY. ZEWMANENE N,
(2) T2t BIFTEHIIEN 2=ER, TEEERAFEARNEE X,

(3) —EU%: BPANEESHEHCERNERSHNENEBEN, F24E7FE.
(4) 7 EE: BRAARRINEARERIANERN, FEE2ENECBIINS.

(5) 1

/RIS BIXITEREREREG BRI RE D RIZUER,
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« NARERI—LEGAIS
« UscholdRYy “&ZR" % [Uschold, 1998]
- BEAMPBFSTE,; BIEANK; AP, IS
- Bernerasigi%

- ETNANGE, SRIE— N, MECE— X EEAIRIIMAE, SIZE
A EREAMK,

« Methontology/gi% [GOmez-Pérez, 1998]

» MAEGEAERBISREER MM TR, (EARHNHRIREEEIL TR
TREFHREHAKIIE. BRDA=1E: SEMER. FFAMEFN4ERHER.
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"THETE" HIRERIARIE,

(ol

- Flilt, RBEENRENGHSMGERE, SaBiRNA,
BWEHERNEF, ZeelRtEaRAIBIIARIZTSE.

Elily
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» AMAREE—TIEREANE RRENRSTIE, 8% AR, JUSFRIRAYSREGF]
At SRR, ERERKINEF—RIIAT.,

- ERHIRE

TEAProtégé, NeOn Toolkit, Onto4ALLZ:,
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(2) MARETE:

» MMRETEALEWebE R EMNASF BEFEaEANMIMFRC, [FAEEH
. FERUERERFEREREE,

« 401: AeroDAML, COHSEFfISMORE,

(3) A& A:
« AR T BERTRRE—UEARARBISFISEMIR, 0: OntoMerge,
PROMPTFIMAFRAZ,
(4) EftTH:
« [RTY EARARRET R, AMMRETEMARERTRIN, TEA A FEEITIEN

FITHZ,
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- BESHERTEATRASEE, TRIT — M MR EAE

715 EE SPN N
. REEENMIIBERIERE
2.@@$W

« Top-down

« Bottom-up
« Middle-out

3. AURFG
4. 3HEE
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- . RIS ERIRAK

T FE:
1. HE AN EGE el
2. HHERFEERERAMINEEZEANE. B
3. EXEMENERER
4. EXEWHEM L HEE{ERE

« HIERM (5EXEK, . 85, 5eF)
« WEEM (SHMESIMEEER, MBEERIDFER. Hth A EHTS//MEEIRR)
5. XSS AEKEE. AL
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« TEMXERIEM
- BTENTENEMRZ, RUERREZEICRE N ZHENENE. NERFESESEA
kp, BEREXPEMRTA:
- o, EUERM:
- R (MR, 45, SpUE, TR, IRinSEsl, B%F, i, fFE)
- =X (B, BERFR, BB, =R3E5, ik, WAL, RSEEE)
- WZREM:
- IR EERBELI, TR SRR EN, 2K FIRREN
o ERAIR
« BEAALAER, G653 MEENTE, MU RE— I IRFHEESREARE
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Published examples [edit)

¢ Arabic Ontology, a linguistic ontology for Arabic, which can be used as an Arabic Wordnet but with ontologically-clean content.[%6]

* AURUM - Information Security Ontology,®*”] An ontology for information security knowledge sharing, enabling users to collaboratively understand and
extend the domain knowledge body. It may serve as a basis for automated information security risk and compliance management.

¢ BabelNet, a very large multilingual semantic network and ontology, lexicalized in many languages

¢ Basic Formal Ontology,[38] a formal upper ontology designed to support scientific research

« BioPAX,*% an ontology for the exchange and interoperability of biological pathway (cellular processes) data

« BMO,[*% an e-Business Model Ontology based on a review of enterprise ontologies and business model literature

+ SSBMO,*™l a Strongly Sustainable Business Model Ontology based on a review of the systems based natural and social science literature (including
business). Includes critique of and significant extensions to the Business Model Ontology (BMO).

« CCO and GexKB,[*Z] Application Ontologies (APO) that integrate diverse types of knowledge with the Cell Cycle Ontology (CCO) and the Gene
Expression Knowledge Base (GexKB)

+ CContology (Customer Complaint Ontology),[**! an e-business ontology to support online customer complaint management

¢ CIDOC Conceptual Reference Model, an ontology for cultural heritage!**!

« COSMO,*%1 a Foundation Ontology (current version in OWL) that is designed to contain representations of all of the primitive concepts needed to
logically specify the meanings of any domain entity. It is intended to serve as a basic ontology that can be used to translate among the
representations in other ontologies or databases. It started as a merger of the basic elements of the OpenCyc and SUMO ontologies, and has been
supplemented with other ontology elements (types, relations) so as to include representations of all of the words in the Longman dictionary defining
vocabulary.

¢ Computer Science Ontology, an automatically generated ontology of research topics in the field of computer science

¢ Cyc, a large Foundation Ontology for formal representation of the universe of discourse

« Disease Ontology,[*®! designed to facilitate the mapping of diseases and associated conditions to particular medical codes

+ DOLCE, a Descriptive Ontology for Linguistic and Cognitive Engineering[2324]

« Drammar, ontology of dramal#7]lcitation needed]

¢ Dublin Core, a simple ontology for documents and publishing

« Financial Industry Business Ontology (FIBO), a business conceptual ontology for the financial industry[*®!

« Foundational, Core and Linguistic Ontologies!*!

¢ Foundational Model of Anatomy,[5o] an ontology for human anatomy 24

¢ Friend of a Friend, an ontology for describing persons, their activities and their relations to other people and objects
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WordNet

' natural
\"\n:» .\-.2 Objecl ,v"l

/ \ / organic "\

( family ) l./ relative ] [ body )
/ \ \ /

(‘u' .". i# \ ) (‘/ .".
I.. group ) {\ person {}=—-—»x_1 \ substance}]

_———__ \substance/

/ \ / ,- /,‘ .

\\
\

AN N T RN TN
( brother j< - ={ sister | [ am | [ leg ) [ flesh | [ bone )
\ / \ / \ J \ / \ /

hyponymy antonymy meronymy

https://wordnet.princeton.edu/

25
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WordNet[hH 2

» WordNetBBEMETINKF OBEFHIZ George Armitage Miller
1985015

> dl =

- ZJaHlChristiane Fellbaum&IHE

=& 6l37 7 Global WordNet Association, T —MNMTiE. &
=, EEHR FAEESAwordnetfE &

) -

26
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Synsets

- WordNetfa2HZR3pk synsets (BENIEAES
» B synset@— 1" ENIERES, XN 7 —FRSAIELS

£l -
{dog, domestic_dog, Canis_familiaris}

a member of the genus Canis (probably descended from the common wolf) that has
been domesticated by man since prehistoric times; occurs in many breeds; "the dog
barked all night”

{pooch, doggie, doggy, barker, bow-wow}

informal terms for dogs

27
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WordNet AR 5 fR A&

- 19895F4H, WordNetd 5374091 EAINIAES, IRETRE

« 19914E7H, WordNet 1.0kR, 544983 M REINiAES13688/NTHE(30%)
- 199158H, WordNet 1.1k

« 1992418, WordNet8E49771 1M REINIAES, 1938270 (39%)

« 199254H, WordNet 1.2k

« 1992F12H, WordNet 1.3k

« 1993F1H, WordNet&&610231\R[NXIEES, 368801NMERE(60%)

» 1993FE8H, WordNet 1.4k

28



WordNetfFI1R 5 kA

199451H, WordNeth& 2795429 &

19951H, WordNet@3ET 910501 E
RIS EEAI83%)

199543H, WordNet 1.5k
19974, WordNet 1.6k
20014, WordNet 1.7hR
200148, WordNet 1.7.1hx

- HEy (20245F) hx4s: WordNet 3.1

N

AR
KICERFH

=5, 587057 ER(74%)

TS

=5, EIEI T 75389 MFRE (4
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« WordNet 2.0

POS

Noun
Verb
Adjective
Adverb

Totals

Unique
Strings
114648
11306
21436
4669

152059

Synsets

79689

13508

18563

3664

115424

Total

Word-Sense Pairs

141690

24632

31015

5808

203145

b
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HIE/IEER
» Laurence Urdang (1978)8Y (@M sz X/J\iFE
2)

WordNetiz L B3R IR

 Urdang (1978){21THY {Rodalefa] X ialia]E

 Robert Chapmand (1977)f93

AR
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)

AR (S7RERE MXaaEe)

- EEBRERRSREFHCOHIFred Changlliazx, SWordNetFE1EAERR

.|

1A)3RE

%1 5%HIES1AIE (1986)

» Ralph GrishmanffttEHLIRFHIEE
X MNMARSER LB 2 EEZHICOMLEXIRE

S SR ANT4%(1993%

F)

~

B —NERE, 8391434,

1A

. WordNetXhaER51%
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« WordNet
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UAYSynsets|B]l&, U0:

» E™MEXE (hypernym/hyponym)
* {robin, redbreast} @-> {animal, animate being} @-> {organism,
life form, living_thing}
« BIK5E5XE (meronym/holonym)
« AEBIIERERD: {wing} #p-> {bird}
- ARBRIRLE; {tree} #m-> {forest}

« AZEBRIMIR L. {aluminum, aluminium, Al} #s-> {aluminum foil,
aluminium_foil}

32
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. i

' Antonym

@ Hypernym

« @i Instance Hypernym
« ~ Hyponym

« ~i Instance Hyponym
« #m Member holonym
« #s Substance holonym
« #p Part holonym

* %9m Member meronym

ST R AR =

DR
=

%s Substance meronym

%p Part meronym

= Attribute

+ Derivationally related form

;¢ Domain of synset - TOPIC

-c  Member of this domain - TOPIC
;v Domain of synset - REGION

-r Member of this domain - REGION
;u  Domain of synset - USAGE

-u  Member of this domain - USAGE
33
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WordNetHk RIBET AR =

* BJiA - FoEA » &l
« I Antonym « I Antonym « I Antonym
« @ Hypernym « & Similar to « \ Derived from adjective
« ~ Hyponym « < Participle of verb « ;¢ Domain of synset - TOPIC
« * Entailment « \ Pertainym (pertains to noun) « ;r Domain of synset - REGION
« > Cause « = Attribute « ;u Domain of synset - USAGE
« N Also see « N Also see
-« $ Verb Group « ;¢ Domain of synset - TOPIC
« + Derivationally related form « ;r Domain of synset - REGION
« ;¢ Domain of synset - TOPIC « ;u Domain of synset - USAGE

« ;r Domain of synset - REGION
« ;u Domain of synset - USAGE

34
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« F™u
« {pick, pluck} @-> {gather, collect, ...}

« 722 (Entailment)

* {look} *-> {see}, {buy} *-> {pay}

35
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R EARR

« e Xid (Antonym)
 {wet} !-> {dry}

« 8L (similar to)
 {wet} &-> {damp, dampish, moist}

36
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WordNetf &z

- 1@ X8l (Word Sense Disambiguation, WSD)
- SREBF
- [EEMER

S

* XAGTZR

s /\_E\
* =
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WordNetf K7 FE

WordNet: a lexical database for English
GA Miller
Communications of the ACM, 1995 - dl.acm.org

Because meaningful sentences are composed of meaningful words, any system that
hopes to process natural languages as people do must have information about words and
their meanings. This information is traditionally provided through dictionaries, and
machine-readable dictionaries are now widely available. But dictionary entries evolved for

the convenience of human readers, not for machines. WordNet' provides a more effective

SHOW MORE v

¢ Save Y9 Cite Cited by 20503 Related articles All 24 versions Web of Science: 6927

b
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WordNetf &z

1. arXiv:2403.09207 [pdf, other]
TaxoLLaMA: WordNet-based Model for Solving Multiple Lexical Sematic Tasks

Authors: Viktor Moskvoretskii, Ekaterina Neminova, Alina Lobanova, Alexander Panchenko, Irina Nikishina

Abstract: In this paper, we explore the capabilities of LLMs in capturing lexical-semantic knowledge from WordNet on the example of the LLaMA-2-7b model and
test it on multiple lexical semantic tasks. As the outcome of our experiments, we present TaxoLLaMA, the everything-in-one model, lightweight due to 4-bit
quantization and LoRA. It achieves 11 SotA results, 4 top-... ¥ More

Submitted 14 March, 2024; originally announced March 2024.

Comments: 18 pages, 8 figures

2. arXiv:2402.13302 [pdf]

Enhancing Modern Supervised Word Sense Disambiguation Models by Semantic Lexical Resources

Authors: Stefano Melacci, Achille Globo, Leonardo Rigutini

Abstract: ...Lexical Resources (SLRs) is mostly restricted to knowledge-based approaches. In this paper, we enhance "modern" supervised WSD models exploiting
two popular SLRs: WordNet and WordNet Domains. We propose an effective way to introduce semantic features into the classifiers, and we consider using the SLR
structure... vV More

Submitted 20 February, 2024; originally announced February 2024.

Comments: The 11th International Conference on Language Resources and Evaluation (LREC 2018)

Journal ref: Proceedings of The 11th International Conference on Language Resources and Evaluation (LREC 2018)

3. arXiv:2402.01720 [pdf] csAl  cscL  oslG  ([EE 10.48550/arXiv.2402.01720

Deep Learning Based Amharic Chatbot for FAQs in Universities
Authors: Goitom Ybrah Hailu, Shishay Welay

Abstract: ...and effectively addressed challenges such as Amharic Fidel variation, morphological variation, and lexical gaps. Future research could explore the
integration of Amharic WordNet to narrow the lexical gap and support more complex questions. v More

Submitted 26 January, 2024; originally announced February 2024.

Report number: AksumUniv-CS-2024

Journal ref: Machine Learning (cs.LG), V1, 2024
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Open Multilingual Wordnet

] Summary of Wordnets

Wordnet Lang | Synsets | Words | Senses | Core | Licence
Albanet als 4,675 5,988 9,599 | 31% | CCBY3.0
Arabic WordNet (AWN v2) arb 9916 | 17,785 | 37,335 | 47% | CCBY SA 3.0
BulTreeBank Wordnet (BTB-WN) bul 4,959 6,720 8,936 | 99% CCBY 3.0
Chinese Open Wordnet cmn 42,312 61,533 79,809 | 100% | wordnet
Chinese Wordnet (Taiwan) cmn 4913 3,206 8,069 | 28% wordnet
DanNet dan 4,476 4,468 5,859 | 81% wordnet
Greek Wordnet ell 18,049 18,227 24,106 | 57% Apache 2.0
Princeton WordNet eng 117,659 | 148,730 | 206,978 | 100% | wordnet
Persian Wordnet fas 17,759 17,560 30461 | 41% Free to use
FinnWordNet fin 116,763 | 129,839 | 189,227 | 100% | CCBY 3.0
WOLF (Wordnet Libre du Francais) | fra 59,091 55,373 | 102,671 | 92% CeCILL-C
Hebrew Wordnet heb 5,448 5,325 6,872 | 27% wordnet
Croation Wordnet hrv 23,120 29,008 47,900 | 100% | CCBY 3.0
MultiWordNet ita 35,001 | 41,855 | 63,133 | 83% | CCBY3.0
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Alicoco

e E

{an

AliCoCo | E-commerce Concepfs

APR o a1

i o n
E \\ Messis ST ‘ . ‘ - isd - :..-.r. . T — Printed-Dress 1 | i
i = i at _ isd o |
! P J _fg((,')‘io;,r isA 11‘f?’f’fﬁfp H.S‘(’(}ib‘l' yge(f_ﬂ),:‘ is4 used\ when i
' \ Coron-padded isA | Printed-Dress :
! J 4 Lionel Messi Trousers !
P g Outdoor Christinas !
E - Qy i
! Bm heciie Kid / |
i W?Hé’.' 3
i Primitive/C oncepts K“’P Wf” m !
i Taxonomy a isA ;

________________________________________________________________________________________________________________________________________________________________________________

Luo, Xusheng, et al. "AliCoCo: Alibaba e-commerce cognitive concept net.” Proceedings of the 2020 ACM SIGMOD international conference on management of data.22020.
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