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ABSTRACT

The purpose of this study is to empirically analyze the effects of bibliographic element augmentation on the performance
of automatic KDC classification model. To this end, bibliographic data were collected from the BookNet Korea (BNK)
system, and three bibliographic element sets were constructed according to the level of bibliographic augmentation:
Set A (title, author), Set B (title, author, keywords), and Set C (title, author, keywords, book summaries, tables of
contents). KLUE-BERT-based automatic classification models were then applied to each set, and classification performance
at the KDC division level was comparatively analyzed. The results showed that, compared with Model A, classification
performance improved across all KDC main classes in Model C. In particular, the Arts (6XX) exhibited the highest rate
of improvement, with a 124.24% increase in F1-score. However, depending on the level of bibliographic augmentation,
some main classes showed performance degradation and no significant change. Additional analysis at the division level
identified four patterns of performance change: consistently improved, conditionally improved, decreased, and unchanged.
These findings suggest that improving the performance of automatic KDC classification requires a combined consideration
of the structural characteristics of bibliographic elements and the subject characteristics of individual divisions.
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SA A FEZALE EA T 7)50] B
Ao 2 AFar] 913 A GFolH, 1 7]uk
= 555 st Fgel Atk o] FHA
= A8 MAH 5L VIEshe 7le A
(descriptive cataloging) 232t ofz}, Z}EH
FAE TAste ol Aget FAH Y 7
7152 F3ske 4| HE(subject cataloging)
o] | o]Foixtt. 53] FA| HES o]-&A}
7F FAME ARE B 328 ke

= Aatis ol EA ANz 2

(=A8 ¢, 2023: Suominen, 2019)

olggt FHAIE Bk flated TR A
3¢] Ak st gk A7 AHH O R o] Fo
A ko (A, 2011), HLol= FA%
(Artificial Intelligence, ©]3} Al) 719t A&
7 78 AF S50 R Auiddeta itk
53] EdNAxr Bde] 54 o]F(Vaswani
et al, 2017), AF910] A2](Natural Language
Processing, ©1&F NLP) 719 gbdo ule} oj
TR H2E dolEE &&-38 o] 78k A
EF7F sk

o9} 7+e 7o) Wl uhel A AlAA L
2 =A% 259 DDC % KDC £771% AJA
JF-ol 71AI85(Machine Learning, ©I3} ML)
2 21 (Deep Learning, ©I3F DL) 7|9t 2}
SERE A8k A FEHL ATk

71 9], 2026; ==k 2021 Golub et al, 2018:

of &8 MR LA 2719 Jxﬂ O
ol Easto], KORMARC 7]Wke] thekel v
EfEO]E] (A, AR 5) 2 =AY, o
ot Exf ’:‘H—JH, T A G Ee R
tolelE Eishe Weke® sl oh 75
71 9] 2026: AL 20210 o8 2020: 2022:
Golub et al., 2018: 2024). o123t A#] 2.49]
RS TAe] FA| FEE Ko} s wb
GO BN TFH A5 P oS S
2= Ao & vepdth
I8y 71E AellA &
2 ZAZ U dlojgo) =etEw, o dlo]
Blo] 82 Ao 7 AgtH o7 o]Fo|A
St} JI5oME S3ANA Algshe ARe
A 9] FAE K} AgAlstal S et
I QFlE Betal, ol By Sy &

S5 A FAS Aol
sk, /‘1114‘151 Eﬂ‘ﬂ] e A ol B
Foll wet 1 33l At
9\1‘3}( 70*-?{] 9], 2026: ©1-8-, 2022).
MALAe] BIto]l 2 AFEFe 23
T A obdS AAletH, ks A

A A G 2R ATE LI 4

23 MR A F

ul gt
ol E A= 7|E AFellA 7 94
%S HQ BERT AY B4 3 3o} 53}
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749l KLUE-BERTE 78t0 2 A 5hF

945 FFsta, 23 HolHE &83 AA

849 BH7Yo] KDC AF5EF A= v)x]
kel

2. o] 24 w7

2.1 EMEAC| ASEF

SA A A Aol et A= A
Ao 2 o]Fo|A k=], Hujol A 1930t
ZHHTE A A7 e ZoE Sl
(A4, 2011). oljgh A+ A HE A7
3 %/‘ I S AL 9 =g
dstow IA FAY 7|9 A7 ER7IS
4lls °3_:r’- TFEEThD

A, FAE 718 AT Aelxde 271
Al ML 7o) L2351 &&= U 71
=9 AR ATte SVM(Support Vector
Machine) ©[v} MNB(Multinomial Naive Bayes)
oF 262 T RYS 7Hke 2 & X8k 7Y
= TAHOE s FrHGolub et al, 2018).
Iy olgd g BdS nlgo 7 3l A

S

EHE ]3] 71¥F FHZ(lexical approaches) T

O

= A& 7] HF(associative approaches)
3} o] Tt uhalof 9)=3ly| wjiTof] A
Ao Yehd gofd 7ukel FH} thoje}
FA 7+ BAA A T RS N
T Ao, e 139 AR s IHFA ke
SHA| 7} EA) ST

o] Suominen(2019)- ]3] 74k 2d

(Maui, STWFSA, MLLM )3 A4 7]
vk 2 (fast Text, Omikuji 5 )~ Agksl= o}
HE-(Ensemble) 71H-S ASksloit) g
T A Aokt Annife YA 7|HS nlE
2 FAE AR #A ElelHE Syt
FABE sl R BRete E1E, 9 B
ol vsl &A= 73 Aes B o
% Suominen et al. (2022)—* Annif& 7|¥102
o FAE s TR/ 7IHe AA A s 3
o7 g3l Finto AIZ 73317, o5 &

2l /“Proﬂ A&t A E AT ZH
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>
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ru

(Bidirectional Encoder Representatlons from
Transformers) ¢ 72> EH 2w 7uk 2d
= 283 AFEF A7 FEHAT E
2 Al Z, o]87(2022) & 7R H olE]
& U= BERT 7|t FAY AsE/E
et o] Aol e BAlh AR
T oofug} Fabel Ui HolHE 23S A7)

2.4 AES FHAGOR, HALL0) Ty
o) FHSE BF Aol PYHE ATS

1) ChatGPT$} Gemini®F 7+ AA ¥ AIZ vlgto 2 DDC #77]34 LCSH F4Y 52 A e A7t 32
Eo] 857 YA Bodenhamer, 2023: Brzustowicz, 2023: Noruzi, 2024), slg W22 & A|Hox A&gA
o] uth= A7} A A H I YTHZSA 9, 20261 Noruzi, 2024). oo B A= AAE Al 7]9ke] H2e
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sRIsteh 18y 74 49 2 HolH £
o we} A5 HAPF JERstem, dF Fofd
Me AR W e Hole vt
A skt

o2 #7718 7|9 AR A9
Fe FAY 718 Aok frAkskA AN
Fo] itk %71 Atellxl= SVM, MNB, MLP
(Multi-Layer Perceptron) ¢ 72+ ¢ T4
S uEe 2 KDC 2 DDCE A7 A%
SFATH RS 2021 Golub et al., 2018). ©]
=, &l 24 7Rk J29) A& Heksta At
Golub et al.(2024)-= Annif®] Y5 7IHS =
A =715 F==(LIBRIS) ol &85l DDC

AFRRE FAHGOR, 9Y 7Y oy
HHol3 PIE AL FARGT, 59 2
99 Sgrol FE5IE A 240) FAO} 2
T A BR A O% PIEE 4
& e

ojojx e o] wde] wh BERT 717F &
TR EEHA 7o) ML 719k 2o
Bjel] ARkl 257 s el aRlENT.

%1 £1(2026) = DDC 71<#8H600) oF &
ey EH“_E Omikuji FastText, BERT 7]
STAS Z—i_‘JJr BERT 7|4t %%Eé
o] 7HE ¢t Adee Hilew, 53] %
SHYE o] F3hH| 1E1 E"Jii"ﬂ’\i %‘a%
TATo] ATE= % /quﬂ A AR o} 718
w3 Av Xéﬂ% MALAE B 79 A
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B E e 7971 &, 20260 o] 2020:
2022: Golub et al, 2018: 2024).

2.2 KLUE-BERT

NLPE ¢ 14 AolE FFE7L olefstal A

g LS sk 7 Toks 9rlstH, F
< DL _‘?_%-4 WA A Adsol A
of gtk o= NLP9| g9ellA 71417} dojet
w7gol of| ou|E Zh=7] slsatal olal|sks
£ sl dlel DL 2dlo] 2857] wZo|th( il
A4 9], 2021). 53] ERATH T2E Ut
tlolg 7]9ke] 0*01 ‘j@_ 55 7t s
NLP o] Aoz 2g319ch

EdAEH 7] 3 79 = BERT+= MLM
(Masked Language Model) # NSP(Next
Sentence Predlctlon) ﬂ*‘ 7 }7\] /\Pﬁ?—f}ﬁ? 71

Jﬂr 015 (fine-tuning) +Z=
Fek NLP Ao A -4 ?:5_ }‘3%5: nom,
GLUE, SQuAD & H x|l A] 7|1&



MA LA Bl W& KDC AFifF A5 Wbl digh d+ 391

Y in] A5 e gAg AoE B
tH(Devlin et al., 2019).

°]¥, BERTE 7]9FO0.2 3 thekel Wy &
o] AR, gh=o] 53} APdsE A
oYL ghaks] s Qlrk thiEAQ 4
Z KLUE-BERT, KoBERT, KorBERT &
Ao, o]yt RUE2 g=o] WEAE 7|
o= gyEo] dhto] NLP Aol &2 A
< Bol=s AAFS. ©] 5 KLUE-BERT
+ KLUE(Korean Language Understanding
Evaluation) WlX|v}=E 7wtog 729 o
FA4Q g0l ARehE dojRd R, E 3}5%
o] Ay 2 tiH] NLP A4 5
J5E Ho|i UtH(Park et al, 2021).

Park et al.(2021) ©] A|Fet KLUE-BERT
= 9% 62GB TFE9] g0l WEAE O E
AREFE N CH, o]F EY /7 (TC), +4
o] FAKE(STS), AHdo] F2(NLID), 7HAH
JI2(NER), ¥4 F%(RE) 5 87} 8 NLP
Aol el NLP 22 dlole] A ES &8
sto] TQIFY = ATk o] A AR ]
OJH = T2 7IAL 719, AREA} B, e
T 5 O =il ¥2ES 236k 9
of, FAHQl FAIE ohel oA ek AREAL

[S)
AA A AEZLR] vkelsk 4= QI E A |F )

3. A7 AA

2 Aol BA) EAlS AAgoR 7
A8 71 ARG ZRAN SR 95
YO[Bl BATORM AERR A5l ofd
A slsieAE BT B, ol 99
N e 24 5E) A 7P AR 24 HE
g ARSI

teow 7t AX8s AEES HEoR A
$R 29 77 gaaon, A4 A
B9 27} AEe] ME BR A0 WslE ¥
Hagick ol AELF BAL KDC 45

7~o] = }\E oﬂ%—g}ci z‘s]—/\go%q_

1 = 1B

¢

A Bd2 77159 2 ER/E o

F 7]¥ dFolA BERT AY 7 Edo] $-
T %S Bvke A3E vEe R (7197
], 2026), BERT A|E Bdg 7uko g 4

a9t 71E AtelAe tho] BERT AR
F 2dE 7o R sigloy & AtiMe
S0 A2l 55 Fested KLUE-BERTE

831902 & 3 Google Colab 3301
] Python< AHE-3le] NVIDIA A100 GPU®
A AT AT Al E2sks (19
D3 2tk

3.1 O|0|E{9] £ 2 71X

EAE PPOE & ABEFIA T2 A
AR 20Tk B HA2LE BE5RE A
o) B & BF A Holw, 53] FAls)
DU HolEE BF A5 Pl F2F Y

2) 37 #Ho|29 klue/bert-base, https://huggingface.co/klue/bert-base [HEH 25.01.05]
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SFEREYe EAREEEHAN
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dlole 3 20233 129 ARINAFE
=8 FEom, 20233 1€ 1YHE 129 3
U7k el EAE e E BNK ZAgHE
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(E 1) MA[24 MESl T+ oA

X3 o

RREEN o X -
1A] 1A i 5 C
A Abgt A o] o 7)st 0 o) 0
AR g ZWA 2~ 9T o) o) 0
8}, 7, AAAEY, AAAGEZ, AT, AJA, o, vl 8, 5, 2,
19 | AXAE, 8, A8 Q) 7he sy A7, A7, e, ") 2w, AR | X o) o
AL3) 28}
Az | AR 71 ATE 8 I AR 15 Be o 98] Hold F&E& do] (81#) | X X 0
2
. Eofrte T
i
Nl AlFShE 018 4GS W Hold F& do] dojdrt 1% X X ©
(3+=h)
& WE
(KDC) 18X @) ) o)
3.2 Hlo|Efe] R = ALk I A HEFHOE 61N A
. o Mx ) 3
of ek 5882712 HolHE A tlide s g
Jutx o2 BERT A€ R s g2 skt
EE BT W92 Bt 3 o]& WEZ Wk} o= doly #& o]¢

o Attt o] Y =32 (wordpiece)
718k Byl AE B3l =, 71240 H)
2E QA 7es XA qich o 228
St BEdo] AAdE S wREY el o
S A FE Qltk ol HolHd] EAlshe
HTML ©el25 AlAsHh

Jeut & HloE] lEs KDC 74 EA]
Fo] Eao] EAlst, Y g5 Al S~
ZFHlolH EdEoE 1% S5y ko] WA
& 7hgAdol gl ol & AtolAe olegt
TAE Beatr] flal F 7 HRks A

Atk

R

©
=
]

% 52 dolele] o
@ 274¢ B 292 Beee wosan
HolHs AEER B 453 172 99
A g §AG A, F(tain), 45

(validation), BI2E(test) AEZ =tk

T HEZ ALshg 7N As 2T Al
bz o7 FdE= HolE AlE 4 Hlgo

wHEh( o] & 2023), KA HlolE €] 80% &
& HolH, 20%E HXAE tolBE A4 F
+d HlolH 9] 20%E A% vlolHE Awdat

|=213)
o
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°
A
=
)

o

&, A3 e BERT A€ 29 7]wF DDC A}
TEHF AFolA BE uie} 7o) (7R 9,
2026), DL 7|9t 2l F& vo]efe] 7R}
Xl IA oFshes 545 Zteth dHol™
TR} AgHAoli A 7F Tt BT
| F¥ tlolejel] 23+

o st oJEsH
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wo] % dolelol thgk dytks} Al5o] Askd
7Fs7do] Atk & AFelME Holy 28 F
FH tlolE7} 37647108 FAEHA AT
o] o] EAYsIS 7] wWiitel, ol WAstaA}
Weit Zou(2019) 7+ At EDA(Easy Data
Augmentation) 71 = RD(Random Deletion)
9} RS(Random Swap) & &35l T Hlo]
HE $745kith RD= 7 @l s o 5=
Dare|E A B WA 0 2 Hlo|E| S 27)E
™, RS& 4 W9 7 dolE FA9E A
alo] ME HAE e WA SR HolEE
S74et) ol e WA ES T3 duE
A AEsA e HellA ohkek £ 9
8-S Ao Rdo] HAS gslsiH,
53] At Ho[EAl oA st o)l
By vl At Wel & Zou, 2019), 2 1
A olggt toly F7ks 3l &1 dHlold
240171¢] F7ts]of 616567102 =T

o]%, KLUE-BERT®|IA] BertTokenizerFast
£ ol&st 48 92ES EFSlely, [CLS]
¢} [SEP] E&e| 23 o8 AlEAE 74
sttt o] HAAA Ho A delql EE
F(512) & 7122 = 39(padding) & EZA
o] d(truncation) & &3k, o€l wpiaA
(attention mask) & A3t HFHo=
A EH dolH& ©lA(tensor) 202 WS
afo] B Skl ARE-EHITh

O

33 HEER 2do 85
AISls 2ol KLUE-BERTE 9 A4
}\E H]’E]’__i

3
[e]
(representations) & A sh= Edolth(Park

et al,, 2021). BERT AE Rd2 945 AlAX~
2HY W JEE g 2@ A,
olgfst x> FF =4 AJHi(hidden state)
2 2]t Devlin et al, 2019). oJml 4& Al
Ao A B2 [CLS]0 sidsh= % &
Y Aele o AlEA A Y] AEE vl
A % (aggregate representation) &= &
251 (Devlin et al, 2019: Park et al, 2021)

ol £ A< KDC AFgi-7 EdoA] H
A5S s 4 A (feature) *]—%%E‘r.
B5 4 (classification task) olAE g 2
Zo] A3 WIS AA B/ ATl ALse
WAoo s FR7F FEth(Park et al, 2021:
Devlin et al, 2019). & AFX = E52 A
A8 40E shve] Yo ® Agstd AElste
@ 74 FF(single sentence classification)
A2 BdS A, KDC 45 9] &
gzol et FES dSIEE 519

o|¢} o] FAHH R S5 J)rzqoﬂ’ﬂ’“
T &S =ol7] flE Adam AlE e
HAst /s Agslen, vy FUs £
ol Aget 222 d

714k &4 S

N E 29 (cross entropy)
fﬂoﬂ‘jr T3k dioly &
S ¢hslebr] flal &

olF, Rdlo] A5 4%}0}71 SJ&l st
Huleiee gAS st sholw akelv]
He 2Y9) 8k A3} 128 Aofshs ¥
42, BERT AlE Rdolxe= 2He dAo)
23ttt olof Devlin et al.(2019) 9] A& A
oAl &85 stolssealE WS st
o] Wiz =27](16, 32) ¢} 458 (2e-5, 5e-5) 9]
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olF gt AGE HIFOE M8 4 AE Ad
sl AEZIE FHh 10714 sl shes
Feyg A (3 2)9F 7ol HA 9| stoluuiet
HE 232 S5E 25, WA 37] 322 <l
= ATk

ASRE gdo] A= HrlE 93l 5=
A8 (accuracy), A& (precision), A&
(recall) 1 A<~(F1-score), 12]22 ROC-AUC

g } itk s A A5 5 %H}E

&5 ovlatH, JgE> 5%
o A3 T AAE o

= o}
= o
&2 Aldes A OH%

>
{1

o _Ig?lv ap

m[ru 2 5 o o

oo ook

(o] 2023), ROC-AUCE ‘jﬂpr]ﬁ
B A AR ARIEG H =2 A
= SEE sMEThLL 2024).

A EFoNM= TP(True Positive), FP
(False Positive), FN(False Negative), TN(True
Negative) &] 7ide] Weate] Asbo] whral
bE g 9 AEEE A5 J7Pt 7Fset
ot 13y v BReAe S0 7 7

4 o o o

E

oAk ZAs70l 7} Z#)28= TP, FP, FNo|
tEA Aol mEbA v AT 2E
J5 F7hll= rlelaE Ht(micro average)
3} vi A2 HeH(macro average) 22 WO
E 49 A7 eEr
ol wlo]AR & A Ho|HE 71FS

2 5SSt AsER Ede] AnkAel
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e ZF oy B3] Al
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Bibliographic Element Set B

Metric Values

macro F1 (Train)
macro F1 (Validation)
Accuracy (Train)
Accuracy (Validation)
Loss (Train)

Loss (Validation)
ROC-AUC (Train)
ROC-AUC (Validation)

Metric Values

macro F1 (Train)

—— macro F1 (Validation)
Accuracy (Train)
Accuracy (Validation)
Loss (Train)

--- Loss (Validation)
ROC-AUC (Train)

—-= ROC-AUC (Validation)

Bibliographic Element Set C

Epoch
Macro F1-score on the validation dataset for each bibliographic element set

Metric Values

macro F1 (Train)

—— macro F1 (Validation)

Accuracy (Train)

- Accuracy (Validation)

Loss (Train)
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—:= ROC-AUC (Validation)

Macro F1 Metric Values
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