Journal of Korean Library and Information Science Society -
Vol. 55, No. 4 &) OPEN ACCESS

AR ZE FHL 14T TFE el A9

&

Method for Enhancing the Quality of Large-Scale Lexical Resources
Using Semantic Inference Rules:
Focusing on the National Library of Korea Subject Headings
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ABSTRACT : The purpose of this study is to propose an efficient quality enhancement method for large-scale
lexical resources using automated semantic inference techniques, based on current research trends in
large lexical resources, and to suggest practical applications. To achieve this, common semantic inference rules
were first defined by analyzing various relational cases among terms within lexical resources and identifying
correct and erroneous patterns. Using these defined inference rules, a semantic inference engine based on
a spreading algorithm was developed, enabling rapid network traversal and error detection across very large
lexical resources. Through experiments on the Subject Headings of the National Library of Korea, it was
confirmed that the automated methods and web-based management system proposed in this study enable
effective quality enhancement of large-scale data. The study is significant in that it proposes a novel
semantic inference approach for enhancing the quality of large-scale lexical resources, as well as the first
attempt to analyze and organize logical error cases arising within complex term networks. Furthermore,
it is meaningful in discussing methods of human-machine collaboration in the era of artificial intelligence.

KEYWORDS : Lexical Resources, Large-Scale Data, Semantic Inference, Artificial Intelligence, Subject Headings,
Human Machine Collaboration
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Ut o] A9 (lexical resources)< AUl AE AlS|oA 1 F2A0] & AR Utk
Al 222 2 (thesaurus) oF A=Wl (Wordnet) = T 7ke] eJm]a] AAIE AAHSE A2l 24
wo| a7 Ao g gAE FAM] 4 5 Ao] A2](NLP: natural language processing) <}
HXE nlo]yd oAt Folo|A] Q51 -85 dom (372, 2019; Navigli & Ponzetto,
2012), $1715tioH Wikipedia)/tl¥]Z t]ol DBpedia) = e ko] +x3818 dlojelE 7vte.
2 A I & 2 AH F2 AT S 719957 th(Nothman et al., 2013: Paulheim,
2017). B3 OgFst 94 A77F QA HEA t=o] AaE s 5 Judl Jey 29
A, 91719 to} 7]gke] A4 wlo| X S 5 o] A4le] & e B HolAL Utk
2= AAAE <lF A5 (generative artificial intelligence) 2] Alth7F GalHA 7]8ko] HE=
Ad) Ao EA(LLM: large language model) 2] W72 S8LAL 1], <o) A4S Bt
A2 Aol &8 7Hx= g 71 HATH An et al, 2019: Marciniak, 2020).
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Stttz odof XHple| EA x5 diot

Al 5 A7 FE 9.2 (Naviglh & Ponzetto, 2012), $IEH1S 7|HEO 2 €l AE wlo]y]
7THE Eate] ol ouE WA S BelRto B4 dole] ESAAlS i Astat sk 7t
TP 7% FATHE L, 2019). BE3h f1719tokE 7INke s ke A 7He] AliE 2]

I =EE F=351] AW 7AA 9 Zo] Sk Al 2o & »5],_ A7} 809 v} 9 ™ (Paulheim,
2017), ¥Hisk Ao HHE 7|Hko 2 "l AEofA 483 YHE 25 F=3= NER(named entity
recognition) A7} 3 E 7= 3 TH Nothman et al., 2013).

Aol AHlE BES S AT ARIE, A5 o] W9 " Rde Adste] HAES]
ojnlE o JusHAl ghetehs oﬂ:rL (Saedi et al, 2018) ol FH=H7I= sttt HTdle Ao
s &3 AAE Al 719 g5 2EQl Al o] EHA(LLM) & A5S aA717] %
TR Alerh o= Qleh Y, AlAaE gt 22 o] Akglo] gof 74 oA BAE

FoiA A7l vl aAolH, olF Tl Ay Ae Ede] +9 olal, £ A4, 29
o sEo] e & JSS HoIFTHAn et al, 2019: Marciniak, 2020).

olo o{l:[

2 olof X2 XIS 75 ¥ B D8t o7

o] JERACERE o HAE a3
o FaEY gk =1, 59 5 71E w419 A9 ProiTH o er%—fﬂ'l A 538t
27 sk AT 9, 2017), SRR EERE AE &olo] AiY YELA
SAlst Aol A9 S&ES Astaal she AL, 2018) T .
ghro] gHlItols 7N E A= ERE W] HolHE A/dste] 7|8 X4 Hlo]
S7NTE KA E, ZIRIA, oA 4, 2014), ARk WO R ] She =i Q2T E
71% 8019 AliE Lﬂﬁ-riﬂ—‘% s Akl Aol o] on|E A sk= WSD(word sense
disambiguation) ot (Jeong, Hwang, & Sung, 2011) 5<] thFst 2|2 wjo| A = 2 g8
A7 4 vk 3l

ol 2t1e) F4 7 2 N B Aok dste, 979 olE 7o R A4 Ho] A
FA AEEe wolve S & ARES g At 9\1"’* OD4(Mendes et al., 2011)
tulgtjole] LEEAE F7Fste] Hlo]He] on|
435 v} 3lth(Paulheim & Gangemi, 2015).
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75 2 28 A3l g S F4ES T8 A ke AAEl AL s A7 e (o]

&7, ]*‘LTL 2023), THTIE=A ] FAHESZE SE3 AA Al2F] hA WekE A

AAHHAY, A7, 2014), LEL) FABELEE THFOZH B A 2]
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2y &7 2]Z(spreading algorithm)-& 2] o]2o| A & 7he] kS wreg]& WY
olty, FZ UEYA AJollx AR, AW, 99 Fo| HA Wihs HHS Bste o f-83

[¢)
MNEez YEYT TJ= 7ke] At Ao A I A3 Sof 857 9l uael &
= Z sl o7 4 & E]E(RSA: Ripple Spreading Algorithm) & £29] o8 24

3lo] Tk AR EA(KSPP: K-shortest path problem) £ 8123822} 31t Hu et al, 2012).
B3k v AL o RRE 9 Aol A FEslL ofn] AR IAE B VIEH S A
A B 95k Al g YEST EA) &E]5(SNSA: semantic network search algorithm) ©]
AR 7% SATHAEES, 34, 2006).
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Xp: nzb gAAY o] xE Ae (¢ X .= A k& 7
Ry: nZt @AY HF & JY

(BA 1D AIUHE HES BM LU2[E (Hx

rar

. Z|3|&, 2006)

A, 71E] Ht A §4 PSS (O" 29 AAIE B8 Ashd (1) AR ==
AdA 19 gdlo] A8E Ad= R, = X;-X) = (B, C. D, E. F. G/N{A})° ={B, C. D,
E F. G} (2) 19 &4 A3} J3olA 294 A2 #AZ 28 AH= R, = Xo - Nx, =
(A M. C. B L K HIJNA B CDEF GS={ML K HILJ ot s,
ALEE FE 294 X&) Axz 272 = M, L, K, H 1 J2 g3 (3) 294 23 w22
W o 3EAZ QRS Ashs Ry = X; - 3x = (B, C N, O, D, E/1{A, B C. D,
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H A 3YAE AA TdaiA "ok

> NS HISRZ U] A2 o 2o B oA
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A7) Felo] FANM et FeE Yehde 223421 Folo] /ias Aea] sl & Al

i
e
N
Q‘L

[e)
M= FHreRd el Qsyn(quasi-synonym) A

¢

1
[\]
Q1
—

1



o
i

AT M5 K| (M55 M45)

SYN 522 AA3Ith SYN #7A1¢] &g tigh A ol%

o=
ST
e HEuloA = AA-Fa2e] 23 A (meronymy) & AA3HA. F--(meronym) 2 23]

(holonym) #ZH 55 ARz o 2 Aolsty otk Miller, 1995), B A= FHZULEA
9] FAUETEE 47 oV oI ASIIEE, AR B 44 WA HIJOZ
A %=
(E 1) AMME FE2E 26t 20 7+ & 4F
= = S = WA FAHE | F2 dR
Iw &4 | ASE4 | 34 27 %‘)Pr A 2g @ | AL on
USE P G L e o o
SYN UF wekd | H9-Ao] A4 (used for) o) 0
= . USE, UF #4 99| Felof &
o)y Hupsk : 5
(synom;m oflRA | Qsyn | TR (quasi-synonym) X ©
Broup PT | waF | wi7] 29 01 (prior term) o X
LT Wby | v 9] fof(later term) o) X
BT wekg | AF9lof(broader term, hypernym) 0 0
_ e HOL wekg | AA B4 (holonym) X X
o NT Wk | 318l (narrower term, hyponym) o) o)
MER wekd | BB 34 (meronym) X X
- ATA RT Ty | B o(related term) o) o)

7} olojel I-lo] A FuFsEA (undirected), BIAIEA 591 A HE
2 Qo] 2ol A 7HE FR23 7% BAIQ Fjo] BA
=EA OF §3S At 4o, Hle-Ho] WAE FALE she Folo] IA¢] -ric’ﬂ A
Soojol AR FAIHE G VIESA FES ¢4 it WA, Folo] IF(SYN) s
ARg-ste] Wk H|olB)(USE, UF) & 3] 3] HlolBl= Hgksie] FE3th SYNS RT 94
A Aol ol ool IAIE tixtsle] ARS8l sk Tido AFolr= Bof 7H
AWE #BAS Aslr] Y8 ETE HolHE B 5 Wl RDF(resource description
framework) IE)3Z$} B1E( Turtle) Hlo)g] ZWO 2 7)&319th RDF B E= 32 A9 F28 95t
welo] AIZH] A AL Sl ARgskal, ARl =7 HlolH Y SAIE S18l BlE F4e ARS
SYN# RTE =& B VIENA JFele (ILY 3)3F 7o RDF 1= 408 8T
T Utk ol 5 WAE veplie 9= Al §of 7] #A17F SYN-SYN-RT (A= F3 =
AAH oTO]D:L olglgh =24 LF/E sast] s &F WA 8 e AR
A&7 e doly A4E &d] RTE SYNe&Z WAsAY SYNS 3l o] RTE HAsHH

R ES

|
ofN
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o
U
N
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AlME =2 22 o|8et ti#2 o] Atalol & AUTa} ghet

)

SYN SYN RT

SYN SYN

| T ————
p————————————

possible cases Impossible case

(0 3 Solof BT B A A2 4Z B AlME B B

L F2olee] $Ale, Ao} AA: ek (directed), ¥IAIZA &9 #7)

FAo], HI- Mo E FAE ol AE HIEY A= g /o] thEolT EAjstES 3
5 A oF gtk AliE s Z|uke] AlEoll M thire] AR QfF= 2 &8 AMHls FE
HAHEE HpH0= sl of oP 9% Al & 5 Aok (T™ 4

FE ES M Y] E5 BAIE A9eth SYN /ide &84l RTe] 7Fs/E%

AR5 1A+ A53E 5, SYN Aeield Ados Aty 442 USES UFE Heksto] 231 A%

= ok e dlolee 22 WEo R FYshs AAE AR T4 1w

SYNS g AZA" #A(H=)+= USE, UFHte g A% A7 H3S w($5) 54 Soi=
] }

T
2~ oL Bu 1.0 PN
Ad F gle B MVt ES €+ 9

O
=3
[yl
r -
°-|~

EI

.....................

USE : : USE : :
UF
. o
"""""""""" USE USE
possible case
.

(undirected graph)

impossible cases (directed graph)

(O 4 detd S92 A(USEH UR) ez T E A2 o A9l &5 7Y

38 AojA #AllxE USE, UF 9 22 3 ol A1 3 EH OH 7H“‘°l fl=

A F91ol(Qsyn) FA7E EAlEE 797t E8] W ol

ok (2™ 59 1H fd2 22 A9 d&08 Qg dxols 54T —’F %’iﬁlﬂi %%015}.

2§ 32 UF-USE9 t/\ii Qsh fﬂ*‘“ﬂ ZW"] - %01 OI—ErOW E SHfeltt 3He] 75
28}
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possible case
(directed & undirected)

¥ )
v Qsyn Qsyn i i Qsyn |
| | |
! USE USE UF UF H E USE UF !
: . |
\ : o\ ;
_\'mpossib\e case 1 impossible case 2
(directed & undirected) (directed & undirected)

"""""""""" )

H QsSyn i

! |

! i

I UF USE |

! |

! ;

(32 5 weNT SUSN Solof BHIL ENE A% HZ B Fo BY

[ = R L

o}, ¥eEA 9l AlS(hierarchical) &4 F&

USE, UF+& HIAIREHolaL W3kl Sl 591 Q1 whd 2391o1(BT) & aR91ol(NT) & W
o] A& AT FAlelth AT AL FEolE A F 7HAC] A9t EAlgE W A= 74]*‘
AR FAE A9-9F SYN = RT7F 238Eo] Wekgds) § % P SA7E SRl E A
oity A, AT HAET H9E 5] E5 el okl (I¥ 6)3F 2o] RDF 3240 23}

0_1_,

\e

-[oo

ol 991 Pl 1 k0% A8 Belo] 4 QR VI NT 2 BT T4 250l
= opslolet BhelolE B - g ArlolnE BE wel thek 05 4% 2ol B

Impossible cases

(OE 6) ded AE A BT, NTH2Z Y& of2f o2 ALl 25 M

A, WAIS T A1 SYNZ RTZF BT, NT9F $A) vehhs 7499 4l o) (%
73 Z} olwf RTE FW1g AAlolS AAsERE W3kt AS 7ido

- 254 -



>
=
am
h
T
=l
L]
mjo
o

Sot A2 20 Aol £ D3} ghot

7] o1t} Wb, SYN-NT-NT$ SYN-BT-BTZ FAH YEYIE 583

250 b RT7F E3he 79= 23218 Al (uncertain cases) & A th

(8 o

® ®
Ny LN

SYN SYN

O
0!
@’3
05

p—————————————
[

Impossible cases uncertain cases

‘_

(2 7> NT, BT AIE &2t SYN, RT HIAIZ 2AVE ExE Z9o &F

BT, NTE S4SZ SYN, RT9}] A #AS It HE X =il
(Dt o] F4 Felstel ATk P AT Hist ol RT7H &7 o) E3 A=
BHIG U PFHDE, (E 29 59 NTE FHOE B3 6ARTE &9

RS 2
W) olFel WEAQl o] BERs WA RT T3 BASS HolH AAsT:
=]

A8 F2 WSS AYstd, SYN #AE 28k 490l BT-NT-SYNO & &3 749
AN 25771 9128 BT-BT-SYN = NT-NT-SYN § o]¢l9] @A Al BF 272 24
Aok AS WA o] FeQ 790l BT-BT-NT & BT-NT-NTE 74 #7 o|9= BF
SFE YA

H 2) HZ A BT = NTE & JH O|AF EEHSE Az o1 o] 2 7= Z&tE

&l 2 <fe) A 7R(0)/25(X)/ ol 7 9o 24 R (0) /25 (X)/

A-B B-~C C-A E44(a) 78 A-B B-C CoA s (p) B

NT X NT O
BT O NT BT O
NT SYN X SYN O
RT A NT O
NT 0 BT BT BT X
SYN X

BT O
Tw o T
NT E? i SYN X
BT o NT X
NT BT O
o S X SYN X
RT A SYN NT 5
NT 2 BT BT X
5T £ SYN X
KT SYN A NT X
RT A SYN BT X
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St M HE eS| X| (M55 H45)

Qe A= BAR] BT = NT7F & ) ol EAjsie 42t 92 dA 2k

_]
o
27 Sl AW FE FHE thest 2ol 2o 4T & Uk

- BE ol RT7E 3 /) ol EAetd 2ot
- NT %& BT 99 #A2% 749 47 yESA
- BT 2709} SYN 170, =& NT 2709} SYN 174=

- AZ #AY A SYNo] 27 TdE AL nE

o
=
fitl
ox
to
u=}
o
e
it

e —LI rlr

1. &%l Ho[E

o

& el AR S A8 10 7 2o A
9% 49 Holg Aow %%%%@wifa A
Ao} ol LT FUZWEAD F

-lN

.

F

o o =2
LR 7} 449 Al Aol Golslns

a)
i—’;
oL

=]
J

EA 01312 B8ele] HEoE A B2 AU Adsis Erolm] 19024 FAY AP
HOE 202 FRFYRAT FALRLL B AT Ao AHOIHTGEY
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