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A Study on the Topical Associations of Simultaneously Borrowed Books
in Public Libraries
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ABSTRACT : There has been research to understand users information behaviors using book circulation
data of public libraries. In this study, we examined the subject areas of books simultaneously borrowed
by users of public libraries and aimed to identify the relationships among the subject areas. To accomplish
this, we utilized the Korean Decimal Classification codes of 984,790 loaned books in 2019 to transform
the lists of concurrently borrowed books, totaling 22,443,699 records, by the same users on the same day,
into vectors using the ITEM2VEC technique. Next, we extracted ten highly related classification codes
for each classification code, utilizing a total of 522 classification codes to create a network. We identified
15 communities within this network and examined the characteristics of each community. Among the
15 communities, those consisting of two or more main classes allowed us to identify meaningful thematic
associations. This study, grounded in users book usage behaviors, has suggested the topics of books that
could be borrowed together. The findings offer valuable insights for library collection development and
placement, recommending related subject materials, and revising classification systems.
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ZYF (https://www.culture.gokr/bigdata/) & F5311L, FHZTYTAIH0] o] ZHFol| 3o
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2. WORD2VECZ} ITEM2VEC

Zkdo] 212](Natural Language Processing) G9jolAE 7129 B34l Skss WA BTt W2
TEAOE Tpele] @olE WE 7 U WEZC R X sk dwld 71M<] WORD2VEC
7o) AAIEAH Mikolov, Chen, et al., 2013). WORD2VECS 4 W 34| 543 @
ZHll= Aol Slom, AR Tole fAkeE WEghs 71 Zlolgtal 7Py et ol e 71y
ol thEe] Tl E AAooA WHE WM3ksh= WY (embedding) & AA Tk 9] WH=E
F33cH Mikolov, Chen, et al, 2013: Mikolov, Yih, & Zweig, 2013).

WORD2VEC &JH|€] frakizoel wet #E F7F oA ©@olE AXA7IH, et & - B
9] ©o ZF AR A} Bgh i AAke Feete o] 22l 714 (word offset
technique) & 443K Mikolov, Chen, et al,, 2013). ©]21$t WORD2VEC 7182 o8] W4]o
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ofoldl) S TAslo] —%Law 7THgelet 5, A ol dlolEel] 71¥kste] o] §alellAl A&k ololel&
A" M= o] §tet ofel®] 7He] WAIE FAHOE, o84 et
Holl A FAMYS S48t FEstaL k. F T Held 7lee] wdsA, 5
= A5S =917] 935k CNN(Convolutional Neural Network), LSTM(Long
Short-Term Memory), RNN(Recurrent Neural Network) S} 7+ |alyd 7]8ke] 4 719 9]
AAEJACHAAEZ] €], 2019). BHARE o= o] 8218} ofoldl €] 7} Weg 79, B AlLtge] Fo
slth= s - o) A8t Barkan & Koenigstein, 2016). 3 TA13 thE AH) 29 749 &A%
o] ofeg]Ql Aol thsl] P FE P o] F83 AR} T skl oAt Y Aok
o= BetelA] Xste], o]F whdstA Xdtthe AV ATHAAE, 2384, A58, 2022).
ITEM2VEC WORD2VEC®] € el5s W sty 71 ol§Al-olo|d ¢ AAE votsid
71 55 ARl TEA] o]’ 74e] fAMS whetehs 71 eltiBarkan & Koenigstein, 2016).
ITEM2VECS WORD2VEC# vRRVIAZ 4 ¢ ] @olE o S3sh= 855 7'M Skip-gram
9 (Mikolov, Chen, et al, 2013) 3%} 8538l 7gollA Fa(noise) 2 Oﬂ%"*g o A5e =ole
1Al Negative-sampling (Mikolov, Sutskever, et al., 2013) < 883 SGNS(Skip-Gram with
Negative Sampling) 2 #-8-8H Barkan & Koenigstein, 2016). tF# ITEM2VEC-S WORD2VEC
I tZ2A g HAAe ofoldle] A= A HEHA] ¢h=THBarkan & Koenigstein, 2016).
ITEM2VEC-> LSTM, CNN3} 2+ th2 A7 (Neural network) 7]%ell vlsl| 8t A7k
tlole] Aol &2 Ao dujA] Qv &3l dubdo s F3d €85E SVD i ZEH
Hhol] Hlgl] 2 %S 7L JloH, ESAMA 3|4g ofold] FHE e A5 Hel
tHAZEZ 2], 2019: Barkan & Koenigstein, 2016). WebA, TA] & EA419] FAE AAdAE
A317] Slete] ITEM2VECS A-&38te] A 7F AV Adds ajotetast stk
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W E T 224 (network analy&s)% iﬁ}é 238 A 7F Ats BAIE AAF o gdls)
Hel S metslr] 91kl ARSslE Wolt)h o)E TRl Hofof| A A Hofe] )2z}
= efstAY, Wi 5o flste P& o titE MEH]IS] A9 Nl k2O &
getehs Zlo] ol fRRE k& 7 O3S ety S4e getsle Aol a&F ot o]
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71E9] A+E A4 FE2HY oY Kernighan-Lin €725S 58 EYA W 155
FEot] AT FYeth 1RAT olgg Y EES VIEYA W I5= I35 SIel
RHEolzl Zlo] ofEE AFUE 'Xol At sttt wehk, VIEYA 55 BR8] Hla)
7} 4ol F2 HAE SANE AASHE WA Girvan-Newnam €322]50] Ab= et
(Newman, 2004). a}A15F o] & 2]&2 HA| g9 w7 F4/3& At O]Eﬁﬂ 440l
W2 JAE SAUE AAG] wizel Alzle] 2 A tivtE ARUE B8R B Es A-siA]
et oldd FAE siAdsty] flal, VIEHA W ARHE WF 9 978 dd AeE 5
239 254 A E(modularity) & ©]-8-3F Rouvain €250 A= QL) o] W42 REA o]
FAo] H= ARFYEE BA L F8E UMEHIE AT 4 Ak Blondel tal., 2008).

£ AFollME ITEM2VECS A&ate] ghergt 4 7F fAMd 3 #8dE 7]
YESIE Ao, A% UIES T Rouvain EE]lES 483t T4 71} 153
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B AT ol 8A7} BAG) tEE BB FA Hof 7 ARAE 2T th e,
o1gA7t ole] Ae] EAE B A9, WST AL B Bob U2 Roleks 7Hgo
DSkl 54 i A BAsIC, HolH S AR, B4 SAS] e A% e
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1. HIOle & & TX2

To A S olB e 2% =AM HlolH = 3t HE|olH S35 (https://www.culture.go.
kr/bigdata/) & &8 st vt &3} WEloly SPEe Fal *ﬁ 7k A dh=dle]
Bl= 169 o] de AEE q1E7F Whsith 3 tiEdlolE ek &% =4 HlolE= &3} HH
mie A|&2AR1 dlolH7 YRESA A AT, EH%HOIH oI tiEe]

28] A5 =X v Algshks wlolE o] A7kE WEI7E AdolshH, e

Hh ek 5 o8 W3] o] 7] HlolEle] e el thEt SHAIZE AR ol2dk NS

Heksly] flste] AwE 7o R TS HolHE 91 &, A g tolefe] Wk}
Fg o] ghdde] BAAE 20199 HlolEE w4 HAE ARkt

AAe] @AM 2% =4 HolH e Sl BE A MSL(ISBN)Q} A X FA A (KDC)

olf] ZYPES 535
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OM 979 2 A#tshs A7t obd 7S 2 =AM EloTEel A Al stk gt 2020).
A FlolEle] ISBNO] FHel| thaled AlE ISBN %2 3 Algsla itk o5 =57
7HH£EH ISBNCo 2 wghsliek wek KDCY| ¥l wloE= #A2sh ISBN HoJEE 71ES
ToEA A 7 “‘01 AEF KDC =, HWgE A8k Bt
F19] 2ol meh 2 Al 87 20199 TFEAM B HEUOTEE 86670 =AM FES
xﬂﬂs} TR rﬁgx} 443081178 <J3f o] Folxl thZ 106.720.843710] Tk, o] 7hH]
FLE oA sl tiEE =X 559 A3 TA E AR gsslen, 1 4%
EA] HE A 22443609(F5ES AAR A =49 5 9847904) o] AE=UTh
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d WAE FE metE TA 98479089 KDC #/7IE &&3dte] A tE AF
22.443,699731 thsll ITEM2VEC 7= A&st] £77125 M Z #eksidich. ITEM2VEC
< 9 W7t AA Uehde 5k A-s] wigdd 5 glo] KDCO 7= ar<ollx] seaf gt Ads)
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B AE WellM & W=7 W2 ER715E AR 88 £5 27715
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FA Topll mE WE dS A9ET] 8 77

FRot A4S FolM duRekt R Hge 9R1g

E=9koH, the 2 ® ARS]#8H(300) ©] 12.71%, A+ 28H(400) ©]

Z 7157(106,720,84371) & KDC

R
Az}, F8H800) 2] B1&(46.18%) ©] 7F3
6.12%, 9AH900) 7} 842% & H=

oItk HFol 7P W2 fok= 1.52%E5 AAShE FaL(200) oM, <=(600) ©] 2.77%. &

(000) 7+ 3.30%. dsto] 391% 2 WAL thE vFo] W Aoz eyt ((& 1) #).

(E 1) KDC 7Y U2

H

=]
L

000 &5 100 3} 200 T 300 A+3) st 400 2+ }st
3,521,804 4,171,590 1,625,370 13,566,030 9,943,601
(3.3%) (3.91%) (152%) (12.71%) (9.32%)
500 7]& st 600 & 700 &4 800 & 900 AL
6,527,906 2,953,997 6,145,692 49,280,143 8,984,710
(6.12%) (2.77%) (5.76%) (46.18%) (842%)

o] 3] o] Folzl 49l 2071¢) 7= Al A #3H800) ©] 57H(800, 810, 830, 840,
860) = 71 BteH, AR3IFEH300) ] 470(320, 330, 370, 380), SAH900) 7+ 47](900, 910, 980,
990) SAck. B3 21 2eH(400) 4 71 2HH(500) 2 27H(400, 410, 510, 590) AL 101(700), 2t

(100), &+(000) 7+ 17H(000, 180, 740)
AU E T F=EoH810) =

7 3ER0 22 0F

132 AA3h

2 B2 9)9]0

e B |

PAAR—

w ol&(700) 3 F1(200) = SASHA]
Z 1|20 A 1843% 2 xR 8ho] E8H800) S A1 2)3F T 3=
AT FRERE 35O Hles Ak (& 2)¢h 2k

(# 2) KDC Z=4 & 2%
e 0 5% L} 2 %3 3 A3 L A
00 1,334,898 430,494 34,569 696,837 5,287,892
(1.25%) (0.4%) (0.03%) (0.65%) (4.95%)
10 50,723 25,189 565,514 17,398 2,294,166
(0.05%) (0.02%) (0.53%) (0.02%) (2.15%)
20 503,146 48,110 292,419 5,310,547 256,119
(0.47%) (0.05%) (0.27%) (4.98%) (0.24%)
20 576,399 6,886 715,711 1,446,383 145,093
(0.54%) (0.01%) (0.67%) (1.36%) (0.14%)
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Ao
J

e = 1 5% EE 3 ALt 4 A}t
10 5,962 72,304 1,651 470,882 265,291
(0.01%) (0.07%) (0%) (0.44%) (0.25%)
50 141 168,713 2,256 44,257 441,965
(0%) (0.16%) (0%) (0.04%) (041%)
60 16,597 211,533 1,727 333,039 1,631
(0.02%) (0.2%) (0%) (0.31%) (0%)
70 41,016 31,596 4,742 3,760,048 441,513
(0.04%) (0.03%) (0%) (3.52%) (041%)
80 992,686 1,993,637 3,982 1,441,429 155,560
(0.93%) (1.87%) (0%) (1.35%) (0.15%)
90 236 1,183,128 2,799 45,210 654,371
(0%) (1.11%) (0%) (0.04%) (0.61%)
3 7)%3)8) 6 o= 7 9ol 8 %t 9 oA}
00 329,398 347,472 56,318 9,715,778 1,319,339
(0.31%) (0.33%) (0.05%) (9.1%) (1.24%)
10 1,569,499 97,580 1,159,377 19,665,929 3,114,094
(1.47%) (0.09%) (1.09%) (18.43%) (2.92%)
20 305,874 5,146 141,465 955,012 206,128
(0.29%) (0%) (0.13%) (0.89%) (0.19%)
20 347,243 368,808 174,015 4,558,771 17,850
(0.33%) (0.35%) (0.16%) (4.27%) (0.02%)
10 151,761 17,333 4,505,807 10,572,916 34,773
(0.14%) (0.02%) (4.22%) (9.91%) (0.03%)
50 321,977 1,071,570 13,114 1,259,789 5,293
(0.3%) (1%) (0.01%) (1.18%) (0%)
60 86,242 89,438 25,125 1,556,548 2439
(0.08%) (0.08%) (0.02%) (1.46%) (0%)
70 184,905 304,186 33,940 322,835 1,794
(0.17%) (0.29%) (0.03%) (0.3%) (0%)
80 21,549 137,026 5,801 373,490 2,412,769
(0.02%) (0.13%) (0.01%) (0.35%) (2.26%)
90 3,209,458 515,438 30,730 299,075 1,870,231
(3.01%) (0.48%) (0.03%) (0.28%) (1.75%)
Z7(000) = Z7(000), E3H100)S A218H180), Z(200) A= 71=2(230), A+3] 43}
(300) SllM = A EH320) 0] & HIE2S A TE AAFEH400) ol M= AHA=F8H400), 713}
3H(500) el A= A&8H(590) ©] H]ZFo] Hom «<4x(600)olAE 38k =3} TIRI(650), o
(700) o A= Go1(740) & Bl&o] =STh &3], AdojolX= Jof #H A9 giF H|50]
oF 7332% % AAIBIA=T, ol o] I TA o] 8A52 thofel dlo] F 53] oo #Alo]
=2 AL I & ok FEH800) oAM= A A ufe} 7Fo] eh=73H(810) ©] 7HE Bo]
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HEHAH, HAHI00) ollA = oFrleR910) 5ol w2 Zo= Ueith 9 552 BF
g 7 WellA tiE A9 30% o= AAskL it

ol
iy

2. SA HE =M FH 24

W o827} SR ¥l =9 FAIE Iushelal A8k A Tttt & 20199
TAH o] 8219 22443,69971¢] FA tiE Al tigk 55 AT A A diE
A HF5AA Sl dEE £4¢] KDC #/715E FZ819.2m, ITEM2VEC 7TH< 4§
atod, ER7VISES WEE HSksiAh ““Ei%,\% ot 2RIt =2 AR TR £ R
712 10705 A - ddste] EAES A8

AAE UIEQAAA AR o] & diEle] Yehhes #R77ISE o Folzl ARUHE /43|
?13l Louvain ¥ 8lEs 53 AFUE BAE Fdaom 23z, 15709 AFHEE st
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