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<Abstract>

Jo Eun—-Kyoung, Kang Seung-Sik. 2020. Development of Linguistic
Knowledge Graph with Collecting Language materials in the Web
- A case study of the subject field of Affective Disorder - Korean
Semantics, 67. This paper aims to show how to develop a knowledge
graph as linguistic knowledge-base for linguistic artificial intelligence
applications. Firstly, we investigate the previous researches and
developments of knowledge graphs which have been developed so far
and are the extensions of lexicon and ontology which are well-known
forms of linguistic knowledge bases. Secondly, we describe how to
develop a knowledge graph in the domain of affective disorder as a case
study based on expert knowledge data and general text data. In the
process of doing this, we would like to show how to collect language
resources from the Web which have popular influences on people and
try to make formalisation of representation way of linguistic knowledge
in the domain of psychology. Finally, we show the application of using
a knowledge graph as a semantic knowledge-base. Overall, we would
say that a linguistic knowledge graph still would be one of the knowledge
powers which will be linguistically explainable by humans in the world
of digital data analysis floods.
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(Semantic Web), ¢34 gl°] €] (Linked Data), 2|7 ¥7(Semantic
Relation), ¢1o] #+9l(Language Resource), ¥ A}2(Web data),
oo A& (linguistic artificial intelligence), <Jm] A 2]wo]
(Semantic Knowledge-base)

L. [z

o] & o9 om] AR E A2 wo] AR kel WHES] sl A4
TZ L] A ATE Kol A HRE FTh HT I A A
S wElx| a1 gAY o] nestE A A A9l of #a(affective disorder)S 7
Abgro] golA AL, o] 2f gk S Abs] @il #EF olrE Ll ofe A
ol el A vk & ZIAR Al o8t dETF e Ay 7]
TP HA AH AR AT EE Ad A2 G0l 55 B8 1 o4
HE &Aooz rty]ar gl of Q1 Al ek A4 Aol e}
of thet Aol sk sh= =7k 74 B X E(https:/health.cde.go.kr/) 2] 4
o] gh-g-of Al o] 8kal F(http://www.psychiatricnews.net) 2] 7 5—7]' 714}, dle]
7 2(http:/news.naver.com)ol| Al FA] Aol G2 HAME = At FAE A
Aoz sto], AA Aol ¥ o$] 9 o E Fdske o“?i«] StLbEA
A a2 g Avfsta dojF omA|Auo)amA A4 22 E et
< Aljbstaat gkt
A

A&Erz&oﬁmpmlmrlr
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A 2) 212 Z(Knowledge Graph)D= 2012 F2o] A AMu]xo AE B
o AwA o/l Ede7] A vlolE Yrsel Av BAE B 23 S
W 2] ek £24 o] Eolt} x4 a2zt go] Ao} o R 7}
2l e A A e Gl R vheh A AR, Ak oS E(AC) Y H
o] Hejd wd Al Adof A Frsroluk X AHjo] & At ddE 8o
2 3| AFEEo] gt} A2 g do] X418 HlAaEL Exjdolgls
420l FART AdE AW /)A9] 9AA(Linked data)= FAIFOZH QI
ALgloll A o Tt $AQ ARE AlEdtte Hel 1 7k itk dlE

1) https://en.wikipedia.org/wiki/Knowledge_Graph
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Thomas Jefferson (3

Google

LAl () images E News [ Videos [ Books i More Settings

About 212,000,000 resuits (0.98 seconds)

en.wikipedia.org » wiki» Thomas_Jefferson +
Thomas Jefferson - Wikipedia

Thomas Jefferson (April 13, 1743 - July 4, 1826) was an American statesman, diplomat,
lawyer, architect, philosopher, and Founding Father who served as the third president of the
United States from 1801 to 1809. He previously served as the second vice president of the
United States from 1797 to 1801

Polltical party: Democratic-Republican  Education: Gollege of William and Mary (BA)
Resting place: Monticello, Virginia, LS~ Spouse(s): Martha Wayles; (m. 1772; died 1782)

Thomas Jefferson and slavery - Sally Hemings - Monticello - Early life and career

People also ask

48

Q

Tools

What is Thomas Jefferson most famous for? v
How did Thomas Jefferson die? v
What did Thomas Jefferson do in the Revolutionary War? v
What made Thomas Jefferson a good president? v

Feedback

» us-president »
Thomas Jefferson - Quotes, Facts & U.S. Presidency - Biography
Sep 5, 2019 - Thomas Jefferson was a Founding Father of the United States who wrote the
Declaration of Independence. As U.S. president, he completed the

Birth Date: April 13, 1743  Education: College of William and Mary
Death Date: Julv 4. 1826
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Thomas Jefferson <

3rd US. President

Thomas Jefferson was an American statesman, diplomat, lawyer,
architect, philosopher, and Founding Father who served as the third
president of the United States from 1801 to 1809. He previously
served as the second vice president of the United States from 1797
t0 1801, Wikipedia

Born: Aprl 13, 1743, Shadwell, Virginia, United States

Died: July 4, 1826, Monticello, Virginia, United States

Presidential term: March 4, 1801~ March 4, 1809

Children: Martha Jefferson Randolph, Madison Hemings, MORE

Vice presidents: Aaron Burr (1801-1805), George Ciinton (1805—
1809)
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1

W hE e Yehlal 2 2 2ERAE FASH] Wil o$He dehd
SEZA digo] & 4 Atk Hirst 2010:209) 12} Tro] = 7ke] ojn] AAE
A A7) ool 2ERA el M) I} iE WA= whrRA
o) AAZE A L ol o7k TS WubAY el whel debA =
o Wy sk Qi ofyel of Wl ddojell= Sl Jidol v Aol
o= $ls At 22 off4 = Q7] witeltt o] ¥k o hntow 24
g ou] AAE sk Aol @A AR AR, o= -2l 7F of | TS
dojrleow wday] Aaf ol L&) el 284 £ 2ERA

¢ 1=

ket dol o3 5= 1 71 27F Ak o3 % 1 A gl whel duk
(general) o135 = 93, B FA| oK domain-specific) 131 5Y F=
ATk B o3 1 on) 13 Fol whel, G dof 59 Fe), oj&
03] 2o e, o}3lel] oW ow]F] 7|FEel| mE FFE 7 55 FH|, 013
of ek S99 £ FEE 7 G, 77 £ 28 ARE 7H P,

o35 Qtell A o] 3] 7] ofm] fAZ} WAE FE| T T AA AS
AoIA A o FEE 1 o] AAE FAsh vkl et v S i A e
£ 9% 2ERARA Y g 28 2E 7HE 5 Atk | =Yl(Wordnet)S

oJol ] 3t(synsets) wWEoll o] FEA  EEHE  REEA 0
UMLS(Unified Medical Language System)2} #2] &= &5 24 &= 28 Fof Alx
g 7HA AL o) Fof vt Al ~do R €85 7] % gtk (Udo Hahn and
Stefan Schulz 2010:133)

H

22. G Z, obg, Y 4

&+t o] Z(RDF:Resource Description Framework)= =4 3
dspo|= g ZAA5(W3C:World Wide Web Consortium)©]
doly wghs 9Jgk 7 29| shfolrhd) drjodZ= A

r_ﬂ,v
TR

2) =24 (ontology) & o] o} el A F3H== 7)'d(shared concept)oll gk <4, &A%
W Ale]t}. - [Handbook on Ontolgoies]] A& -

3) https://en.wikipedia.org/wiki/Resource_Description_Framework,
https://www.w3.org/RDF/
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ol xd 2 w3 AAZA 1 o3 7]& Ao|(RDF vocabulary description
language) = AH=9] A (property), -3(class), ¥ 7(relationships)E 7]1&E 4=
A st} 53] Subject, Predicate, Objecto]) AA T o] d}1}e] The|E o] FH
1 3 @9 Triple ©|2F £ dlE £9] Eric Miller 2= AMEe] A E
T35k ol olWldF A, AA L on] Fh 7|5 ofef o] Al o

-y '"1
TR, <E I 2 PAow FFED

subject: “http://www.w3.org/People/EM/contact#fme”
objects:
“Eric Miller”,
mailto:e.miller123(at)example,
“Dr.”
predicates (for each object):
http://www.w3.0rg/2000/10/swap/pim/contact#fulIName
http://www.w3.0rg/2000/10/swap/pim/contact#mailbox
http://www.w3.0rg/2000/10/swap/pim/contact#personalTitle

<3 1> RDF Triples

http://www.w3.org/People/ | http://www.w3.0rg/2000/10/swap/ “Eric Miller”
EM/contact#me, pim/contact#fullName,

http://www.w3.org/People/ | http://www.w3.0rg/2000/10/swap/ | mailto:e.miller123
EM/contact#me, pim/contact#mailbox, (at)example
http://www.w3.org/People/ | http://www.w3.0rg/2000/10/swap/ -
EM/contact#me, pim/contact#personalTitle, )

RDFE XML 2] o2 ¥3lo] wal W3CH A A dsl= ) &4 7ke] o]
HAE Edste= AlWE %(Semantlc Web)2] ¥} A 24291 47 7y
[e)

Aol glojgitt s ek el A4 AH|AE s}l %= DBpedia,

4) RDFo| A Subject, Predicate, Object:= ¥ A& WAo] olyg}, /Md3 =e] o]Zot},
5) oAl ] https://en.wikipedia.org/wiki/Resource_Description_Framework#rdfs
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Wikidata, YAGO %-©] RDF 7]%& §4]& 2231 gith

o}-2(OWL:Web Ontology Language)> ™ %], 7] 4 (descriptive) ¥ &S &}
+ RDF| SHAIE 7HAste] Abs, Ab=9] 3, 2359 Bl 33 =24
A21E o & 2ds7] 98] W3CAlA] wHEol Rl B shuke] AlmiE] ¢ :
E3] IsA, PartOfQ‘r 22 ou] AL, A& 5o <19 2>l A tree®} branch
kel ou] RAE w=ot o] AAR Fdsty] flal <F 2> B G4
z .

Rl )

EAN

l:hl

el
7

A

!

(il

onProperty

1sSubclassOf

toClass

<71% 2> Ontology: ‘UHE7FA| ¢} Ui e] ofu] 4] ==

<¥ 2> OWL9] 7/Id #74 %4 (Antoniou and van Harmelen 2010:84)

<owl:Class rdf:ID="tree”>
<rdfs:comment>Trees are a type of plants</rdfs:cooment>
<rdfs:subClassOf rdf:resource="#plant”/>

</owl:Class>
<owl:Class rdf:ID="branch’>

<rdfs:comment>Branches are a type of trees</rdfs:comment>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#is-part-of”’/>
<owl:allValuesFrom rdf:resource="#tree”/>
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>
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OWLE Al A2 3t Al AR, s 2 dAste] 13s}]
<& 2>oA & 5 Sl5o]l 2 8 HeA = o
Abd o Z A9 o] 3]%-9F th=A] ¢kl XMLo|Y} RDFeHE &

pa #el 3
AgtE o] Qtts T A AHS 727 Q)= Ao|t)
Q= so] = WWW)S] A4 FHlU 27k 1ok Alule ol Qlejyl

2 &5 volEE HolH e $Y(Web of data) .= =, HlolH 1te] AAE

A7} 3 (machine-readable) 2] 2] 7] 9)\‘: ?ﬂ@i ¥&sh= dloll oL H£4o] 9}

Al ek FAARL TAE
o]

g 1be]

RDF2} OWL-S 123t dlo|g X

2.3. A2} 21L& = (Knowledge Graph)

Aofst F2 ofn& AolA $19F 22 RDF, OWL2 AR, @44 ot}
ofw o] gt FA& Fste] Aztetd, A& & Zds|oF 8ol o
TR 29 = 9l Aol Fajo] Fastal ® ol o go] #8d &
o= A4S FEehs Aol fEd ol At

TLRAE] Hop He] oju) A Aol e P& Al ARl A4 YL
= 2 Rd Pl MRS A deth SAD A AR F7 R W
of A& L Ak AR FAE AT AA WAl THE Erh 277
o AX L= 238 FAH AokE et B o9 eyt 2%
ARE, o157 FAF L (string) F-& HAEZR: £ ol o]EAJo] b,
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A agfzelE 2EEAO|E A7 UERE(denote) 27| &= H2E W0
A SHEE 7 AESA o7 FjEofo et T o] = AA o] BE
7Fe 3 A& Vlsshr| R AX 2 Zeks 2 AA bl A Aol ulhet
e —4 & 858 5 g7 sk Aeo] stk w3 Ayl tA " e
upel gelef A4S B i AHUSR fEo] HER, 1 33
|4 AR SAIeE AAel TS o A2 EE o o3
04dE A Zrh

JHZ 2 A AHEE oFa(YAGO: Yet Another Great Ontology)™ =}
Aol A AEE o] 2008\l HHi§ AlzFako] rEs] Wl AL
2jo] 2ol IBM 9] QlgA s A| 2ol 3] 285
foes ¢ E&(Wordnet)»} 21713 t] ol Wikipedia) 2] 1] =}
3}91 21 (Suchanek et al. (2007)), 91713 t] of(Wikipedia)2] =] 4%
g} f1719tote] A4S Frs] &8sl vk Y=l Al
olfr= f=ulo] 7Fz o] 1 3 (Synset)# & A HE ofv] AAE o
, S1719]tj o] zglo] &85 = o] g YA E A7 & FAE
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6) https://en.wikipedia.org/wiki/YAGO_(database), Retrieved January, February 2020.
https://www.mpi-inf.mpg.de/departments/databases—-and-information-systems/research/ya
go—naga/yago/
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