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ABSTRACT

The purpose of this study is to propose a personalized book recommendation system to promote
the use of university libraries. In particular, unlike many recommended services that are based on
existing users preferences, this study proposes a method that derive evaluation metrics using individual
users book rental history and tendencies, which can be an effective alternative when users preferences
are not available. This study suggests models using two matrix decomposition methods: Singular
Value Decomposition(SVD) and Stochastic Gradient Descent(SGD) that recommend books to users
in a way that yields an expected preference score for books that have not yet been read by them.
In addition, the model was implemented using a user-based collaborative filtering algorithm by referring
to book rental history of other users that have high similarities with the target user. Finally, user
evaluation was conducted for the three models using the derived evaluation metrics. Each of the
three models recommended five books to users who can either accept or reject the recommendations
as the way to evaluate the models.

195 gt =AM FHALE L RSt
university library, recommendation system, book recommendation

* A sty FHY R} ALY (hyk0829@g.skku.edu) (A1AAH)
wx AgAtsty EA B8k s (cjfaktks98@g. skku.edu) (ZEAA})
s A gAY S TR SAAA (engy @g.skku.edu) (&A=
sk A g AT sly FAA BT AL (chri0220@g. skku.edu) (FEAA)

sxwkx AgAtsty FAY RS} A (hancece @g.skku.edu) (F-5A#H)
wkkxkx A A sty FHAYH A 204 (yzhu@skku.edu) (A AIAA
n =REHSYA 20219 5€ 17Y w HEAANYAF: 20219 6€¥ 4Y = AAEAEYA 20219 6¥ 12¢
» AR A3 A 38(2), 113-127, 2021. http://dx.doi.org/10.3743/KOSIM.2021.38.2.113

# Copyright © 2021 Korean Society for Information Management
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
(https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits use, distribution and reproduction in any medium, provided that
the article is properly cited, the use is non-commercial and no modifications or adaptations are made.

U



114 AHEAYSIA A38d A2s 2021

1L A&

AE S 7w deE Fu Al dEl
Z50] AAkE|AL Tk ool AXAARR] AH|A}
£ we TR gk walo] A} thrs
3L Q)AL ojw] ofg] opol|l A FH LA EE-E
F ATk 97 ERE UEE A (Netflix) &
A 7 Al I Qe AE2E AEsiA gtk
o] ARGAPF AR ¥} BRI 1 FAE
o tigh s AREAFe] 7S whedste] Al
2F Q1] H gl st S FHske B
o2 MHIAE AlFstal Ak AAHA 22
ol &3 & oFvl=(Amazon) < AFEAFS] oA
T 7155 Egste] #4714 whek ofoly]
55 FHleke WS &8sk itk IETe]
A daE)ES NEetlon o] Ao] ofoly]

=)

719k d) FEel] sid?th(Linden, Smith,
& York, 2003). ol o3t 4SS
F8ajo AHeAE] B11 AF g Ao}
A8z} ol sk ARE 8835} ololH
Z30] o Foi1)7] ),

tfe EAel ofn] SR Ao ZAjs)
UERECE EREMEEIRERES
oA oleldh AL Thoke S (T 4

%Wi AAE 5 XP?E °|

o

O
E
ok
™M

L o X

o rid
N )
=

SUigty YA 'S-Curation'©]g+= 3
%]9/] 7fR1s) MBS Xﬂ—‘-—o]—7] XA} 3]
G AIZEE O] TA tiE oHof| gt

oL O AJo]_g_’ 7]_‘(—)_‘_—7 _u;_o]o] A =235 A

o

=S vle s =4 AP gergit) of
o= 1:}\1 2l E.—J—l/ﬂ

= T 6 =

5 FHF= Yoz *YHTHSNU NOW,
2019). E3h ozt Al staloll M= 20173
B Algel 2 A ZRakE] MRS 2020
RSkl #4249 MAE A7}
A et F4 =AMV 54 B0k A
A FEF ARAPE B4 2ok weEse 7
T F7RITHE A+, 2021)

SHAIRE Sl Awek thetw el g 7H1ske
TA FA MBI EYEA] 2 el =A
el ST ol =AM T s =
A FHS oA TEE ol F shvE B4
of that ol &A=l H7F AA7E FAstt=
Aol ok 157 mjell B =AEEL
M 5

AsAY HEZ Al F91 ?ﬁﬂlﬂ*&ﬁr 2
< ZRAES Fato] AR7E HH 7] EA
2 MAsILY AAXsR= zﬂtﬂ—&] HFAI O 2 AfH]

‘E%S el ﬂlg uﬂolEi 3 8 1)
et clele HolEES Beakel wAjol
3 fole] MFILEE A A TS FEF)T,
TAE 2A8ZE § J= A]AHo] oAt}
W SRS B} AgHoR 9S At

3, B ol§ArEe] T ARE S o

$9 # 98 R
2 ApolE A Bk A g B



HE 7150 712 tish =AE =

S e
B2 It tE 7128 olgald o84
o] Qe Totalw o2 HFE WX EE

st} olggh 33 Aol mE AR HIHE
55t FHA 2 FUES U 2HAE F
AZ Aol Azhgiet

2. o|23 w7

21 F

2

AlAd

AT et =A el AL 7hsd A
1 FNE" e Feke Ae 53X
FAAZE ] LAY A FY ZE
(Collaborative Filtering), 3% 8 (Matrix
Factorization) Z12]2Z Y& (Deep Learning)
= ARSI o R ERE  Qinh 2 A
M 789 dol=rt iAo R BatelA] &
I AA e E=A T EA FHAILE P E
AREZEA IT 719kA1E ol g Z2718]8-¢]
o Rkl | ZEE 7Y F A

S 71 99 2 71 3E el 71

=
H A
ok

o

ol

o] £

2.1.1 AHAE 714 4] ZEJ=d (User Based
Collaborative Filtering)

AR 719 HY ZEIE GaEse ARAL

o] otoldlof Uit MTLE 7|HEe R fAlSH

ARSEAFES] 52 Fol o, AR Atol9

A

L

WAst FHAI 28 A B g ofel] e

A 115

ofelg] M el FAMIS Fall ofelwle]
ol ARG ofoldl A
LA el 7HA
o ZA3kAL ATH Herlocker et

ARG Dol Aeert
S oPRES FHETFE W] AR 7]
ul &

1S AR F7 ol
3

[e3
:‘>~
-
rg‘ﬂ =

selol 4249 A%&x} 20 fAEE 7
U P

T A6l o WEe] sl ol 4
HA 7 fAle S, fFHE A 7]
TARE 27, FAR] AR 34 ol Aok &
AR 27 Wel] whe) A 2"o] Aol B
2 - glong A 30 g fAE
WS A ARgstedoF ghth(ZAA, 2019)
2.1.2 33 ¥4 (Matrix Factorization)

3 Tal ek ARgA-otol’] - (User-Item
Matrix) & AFEAF 72 201 3% (User-Latent
Matrix) 3} ofolg] #1291 & (Item-Latent
Matrix) &] FO2 Haleh= & ol4al] Wby
ojt}. ARSAP} 78R e ofoldlel] Tk A

=5 G F4E 7+ e WHOE Singular
Value Decomposition(SVD), Stochastic Gradient
Descent (SGD),
(ALS), P23 AR} e daE)EEo] F
2 AFE-ETHHuy, Koren, & Volinsky, 2008).

SVDE Solgk ¥l woltt ol B2

o

Alternating Least Squares

AAA T2E /MOE FAL Sh o]
o A9 Fh NG AFOE I FES



116 BEAsEA A38d A2s 2021

AR PLZ F Am el g
2T

E} SVD+=

= 4
g5 Fallgty FHA oM E 2b2e] Eal
H PE 2 olgsto A FAE AT T A
th SVD= 57 AHIF Sle A5 ol Hie
2 P43 Talleis o, A 81 Z A9
Sk A AH AT, 2017).

SGD W2 Al Aswe} o Sd AT®
o] zpolE o2& AostH ol A% 3
#Hglol Ao Alks 2tk xle] dth
A, o] EAlSE AZEE o83 o4
© 2 A} 3174 (Gradient Descent) = Z13)3]
] Qa5 ALkt o] AN HrlES B3l
AREAL FA 8913} ofoldl A 221e] HrlolE

£ A Ae=E A=K Koren, Bell, &
Volinsky, 2009).

22 EM FHAIA

Yot mase] BEHQl BN HEE 919
£ 333 Mgl AN 54 B ARE
S HBG 24 2HA2E0) B T o
7k olBAT Gk Qe B 715E uig
& 4 FAA2R9 DA U8l A7e

221 33 549 712 44 2 A7

MBH2016) & 0 =M B5e] ZaA0l
AHES 919 AUAM2E A B 7
gl i AT Al 7)Fe] HE
Aol F4 717S BE33A4 sk ol 9
so] $H =4 BES $4sje] o84 A

EHE, 41-40474]‘:*1 ‘ﬂrEHE mASI
39 3 A= ‘%53i Y E A F
A Ehdey] dulE, AAIAEMEE
& olgls 4 7S =Es8th

Tsuji, Takizawa et al.(2014)2 =4 34
o] 7|02 TAE UE 75 TA TR
o thgt BEE AMEE HE wilS &85t
ol&ANA FH TA HES AlFStaL ol
ek F7He Fdssith AFAo R iy o
To &85 HeolHZE U 7|5 ZAT
2188k Ak el thgk 2|9, =4 AlE 7He)
AV, A g & E/F(NDC) W 7+
2], BOOK tdlelgfuo] 2o 3= &=

AL e e S BEsn:

97/

222 54 F4 24 738 A A7

r93](2014) = = AH]
A4 71, SNSE 288 =M3 A4 &
APH]Z, o] 84} SR Aful A, A
vl SR o184 A& AHs 5
Boll A2 e 7IEEe A
A =AMl &3d 5 Sle e A8
AR HE 24E 2 J@é}‘ﬂﬁ}.

A3A, 242011+ =
olA Bt 7iQlstd F3 AulaE AlEs]
skl AREAL 71N HY FHPS &89 T
<t M

S ANG ool AP £HE F
ALFUEE ol§3te] 5U FA19) A=)
FHIAT FA 2Rl e HEE 958



HE 7150 712 st =M TA st FAALE S 3 ke 3% A 117

FZ3lo olE AMEAL FAKE At AMS-Eh= Stth A2 Al R8st s EE =
Al =&Y A A2 o5t Aswe} tiE 7] ofgt A5
Tsuji, Yoshikane et al.(2014) & =413 oj TE S8sto] Arlels Wae Hdsisich

27152 X3 2 7] V)5S VMo ' o
Ay BES B AL FHse S Al
Qo ATE M8 sk Ay Eass 3.2 Az
Adaboost F°] HAlEY RES &5t & 3.2.1 dlel&} AAz
A F3 AR AE A s £ AtdMe Auadsta s n i)
Kanetkar et al.(2014) & S5 =M A 20199%9] SHA tiE 715 HolHE tide
S she] AR By kAol Y 9 2 2 BN 2" S JFEh tiE 7]
Bl= 7|0k JEE] o HERE AR 52 gEA] AR, dE A9 AR, gZo]
Agdhe thet SHs E83hk= ) 7 o] FoAX Al A4 Foll ek JEE o] F
she sfolHIE & FHzF A|2ES 9Jst oA Stk I T UEA WS, tEA &% &
24 AAEATh A, A%, dELAL hgdAnts oS
QoA & vpel o] TAHS] E&AQ A} o ARSIt AT AlE tib] TAR S 2
A ARES 9% B4 T Au s BEe O & AQd Ego] He AMAES IATAME
g oke] AFEo] HEATE AN AT TFE TAEC] 7iR1Y] 7158 Wity B
] AR E B4 HloJEE ARg-ate] F 71olE FE7F o] T EXAES At
55 AAs AREAL 716ke] H7HE 7l T3 &R BM AR oSS dsiME
2l A £l FES EA UIE 7150] glofok tEE A
Well Al K= 4] okt weba] £ Ate o E 3t A & s 2% st s A
& FH 7IHES Sotel ol&Ake] A 9] 7152 AHAEH
A T BA FH 5E5ES 59 F 0] HEAF 130 739 MAFES] FE55 A
S AA o] §AA 7okt st7] S8l v AgE JHE Al ke
ot g} 57 St 5o Tkt IEoE

21 A=zt A Y] EARE olAbEe] Al B
#EAZ UEY 5 LS BES R £

B AN et BN S FANS o) HES ARHR B A AR 5 U 5
9 ANS BHOR AL SeRAe] LA BT /1SS Fo BEQ AL e
HolElE Bgsle] B4 R A2 AAS A9 AT BE EAE Tfd $ENEE 27 9



118 AHE A A A38d A2s 2021

¥

oft H1 nE

2

e 9 AAFA.
S oSt =AEe 25 E Al HolE |
TS e (& D 2k

(Z 1) NS HOIE &A

4Ty &
5EWs gAY A FENT
& YAt HEo] A2E EH
Bl P uhgo] Azld g
ShH W w4 X2 g shd
AR TA7E A
AA AL TA7F 23 M
&2 el &3 / uhd
&5 A% / WEHL
W3 A/ AR uhg
Aty A AE
A% TA F37]15(DDC)
AMAN S TA HARE s WS
AE yE27} 259 g3t

o TSt LAl leAfell thek o8]
AZEE setd ¢ gle Aw7h floene A
IEE AR A% A Ay =Esin
2 drMe = AE, diE 7Its ©l8s
o MBS AAtShs WS AGkIT o]
T S 27 ARgete] RS FESY
of2] 7o) 71EE st NS Alkeks
T o e 869 & ol

3221 T4 A=Zd 93t MF T

£ A2 o5 ABEY 54 A2E 4E

g g8
She olgAEe] AEEE 2N west

7) §1% Aolth 8 o847} B e A
EA9] A2 Fo s w4 o) uge
sjefste] o] 57le) TR Lre] AFL
A w7l e Ak ol 54 4=
of HlgS WEER ehiE 0%~20% 17,
20% ~40%%= 274, 40%~60%+= 37, 60% ~
80%+<= 44, T18]13 80% ~100% <= 58 =2 &
57le) TR0 Lre] AEEE Fofslgint
vhe EARte) 79 Fo] 4171 B-FHE(DDC)
g £A BF AAZ ol&37] BRe] DDCE
1202 olgnle] F2 HEEE TjolE AL
ekt DDC 71202 109) A2 A7
o ASL P Ao AOE WA|Z B
2 Al AL gelos B
ok A et 20 A drEee
A9 gr] B8l Hak wAfolt:
Fepold ek ARAe A 2]} 9]
.

917] Wl 109] Ag] $7HA] e AL

PN

N
=

xR 2 2
A

fu{rt

2,

NS}
<
rO

4 e

off o my HU L S o

e
et
Tﬁ
i
e e

800 53}
810 )
820 vl
821 Al
822 82
823 s
830 £dF3}
840 ZYARE
850 olggjopz g}
860 2 Q1 &8}
870 ghe gt
880 S|}
890 7| eHE8}




Ee)
i
X
u
=2
N
P
ot
=
2
Fr
X
i

3222 tE 717k 9% o=

HZ 717kl ot A TAE tEs
717ko] AE =AM i Aokerh wual
H7kehs Aolrh 2541(2015) 2= thE 71
ol 0Lel™ 13, Hdutt #od 24, d=
717ko] Wt d 3} 2o 33, ti= 7|7t Wt

=
Q479 ool 47, thE sIKke] BRU+T
2 opgoldl 534S FoAs B A

to] o

o] =AM o]g el wet thE 7]

= ofgrky BEsel 9 Hi# B 717
S o188 42 Exgn

N

0E /10 HEE = 54 24 0E 94/

AT EAte] Ha e I

4, 54 EAH BFHOE A2 Y=
BE W% 95E FaT 54 242 U2A
7H A B YAEAZ Fae] B 1EY

F2 UHE 2L UE 10 AEER UNF
otk wok 54 £AE YEAY B v 2
H MoEs 3, et ol
e} 1~2, Bt olgo.

b ol
2101 10 2315 ©Js & ), 43 15 234 20
olst o W, YR 7zte] WIS AEd
ik

=AM QLS FHALE R 3 Hbe] #d A 119

3223 AT =AM A=

o} i 717kl o5t Mg B S8l
= AFE A= Y s T4 A=
o

ANz ALEE 1242 Yolg

AREBIALL, dAlE (33 Ak

(E 3 2T MSE HolE =gl ofA|

S 5 Bk 5%
572900 EE0462045 3.5
572900 EM0871360 4.0
991018 EE0306724 3.5
9999115980 EM0985200 2.0
9999486850 EE0360477 4.5
9999486850 WMO0186535 3.0

I
rot
g
A
R0
>,
[
o
lo
H’.g,
opp &
£
lo
o
ofo
D)

A 2dZ FE31A9k SVD, SGD, User-based

Collaborative Filtering Al 7§¢] 534 2d 2%



120 ABEAYSIA A38d A2s 2021

o187l FH HEL AT
0 o] AFE HlolElo] ]
a9 teld o] (Td Dol

( SEEEERE )
v

ASL A4

i mlm

User—based CF

i LA
— 8

0

=]

J
J
J

(| 4

4.1 HIO|E|Ml 2=

AA G dolEE og-ste] FHAZH
AH-E ElolEAl R E ATSalint F3A
2o ARG wlofEl= 2019 1d7Ee] HiE
71508 10252875 AHEATE AL T
9,168, =XE F 45175802 o]FoiA 9
ok tiE 7150 Se BAEE 3229 kA A

A

& AL BAE EEate] ¥ dol"HE 4
Atk Python?l pivot table S-S ALE-3}
mdex°ﬂ‘_ BE HAES] s d4, column
BE TA 55 HeE A8 value
ZF shAle] EAjoll ek HeksE go=
FAAZE &85 MZE volHAS 75
ot &S B2 TAY tEiME HeE

7F 022 A= Fefoltk

rlr l‘

i

ajl
ES

4.2

07}

HAAY 7 7t

i

4.2.1 3= F3f 7R FHA|2H)

212404 vt SVDe} SGD 7I'H< At
$9) B9YL QAPYk SVD 2o B )
AEANE] 24 BN BEOR AF £E
ATk ThE o845 MBS S ENE
_‘ ZA]_E 7Ho]o] E}q 3§EH9]_ 22 A Eo]
uhl F4 B5o] 234 HEHE AL 113
t} User-Item Matrix7} @i%ko] L%
gHo)7] miel thE o] 8A=Y Y= A
W= 2102 vepith 48 2l 7]‘* &g
7} 2132 Root Mean Square Error(RMSE) &
o]%fg]. 1t RMSE= 2d9] 01]271-_,,]_ A4 3
730X BSE e Afolg Atk HkolH
el ZeE AY9ert Erhal B 4 ok SVD
24l RMSE+ 0.757P EEEAh

SGD ¢ g5t 2+ = 0.0032
o] ==5 ;au}. SVDQ‘r T2 0aE A&
A o] Este] whgslr] wjitol] wlAEAY
AFE FH 550] £EH e wANS 2T
T ARk HEAS] HE H3EE SVD 2
Hoh O gkgste] ZjQlvitt FHEE F50]
A Gk

(ol
b

X




HE 715 712 g =M B4 st FHAALE AT 9 Grte ek A7 121
T B B o] §APHE o S A SR} AL T SPANH 5] Ae A
ol & =4 F o] A & =4 54 gate] FHFA
= FHsks AR gt
4.2.2 User-based Collaborative Filtering 4.3 AEXH 87t
718k FHA|2H 4.3.1 Ag H=e] EA
HE AoE AA F, o] &Ae} o]&At Ale] SVD, SGD, AR&-AF 719 F ZEE Al 7}
o] FARE ANRE 918t SES] Aol g A 2] H7HE 535 9] thekel Ao S
Aot gES vEon, Polle= A o AEe AF WA= dAste] AR 371
W dole SRS tE 715 e PP}, FHALY HdSol] &8 Mo
EAEY SEHIIE X3E] Sith AEE A 32238004 AFS HF HE®
HF A% el thsto] FAR] FAKE = ARE SEsiqict off 43 tidA @3t o
g WA ARt SHAIE Aleld] fAKE fE St TE= tdAEY digte] Bol Fx§ &
< TESITE wREolRl fAkE s 71Rlele o7 J=g HojF Aol ”er"ﬂi% 29
54 sHAe o = RS E dEehd ol9t 8, frefet 4%, At e 39, Tt 3
FAREZE =2 S 1090 E3HE T8-S & ALg) ety sl 39, oS} 31, “ﬁw@% 2
=3t AT =2 i“ﬂ% o] ¢ud v, ZA9uist 27, AZESO)g} 17, Ax=
WSS 1004 FEath 729 A5 5 F et 19, A eteyel 17, APdhsk 19
S o] 828 tiE 7150 S AES AlA TOE A9 A= tigte] FEHTH(L
A, FEH A5 FES 4 1’5}04 255 g 2 Fx).
Atk A BI1E Sldtel B Z o (I9 e 48 PSS B4 U 95
15
10
: I m m B B o= - - . .
Nea 5 1 7 ¥ ,‘@
2 v
(A8 2) Ao YA Tist 22



122 BEAYSIA A38d A2s 2021

L

a

-

11-17 17~23 23~29 28~35

pze Yoy A2
WS gR0% 12 HEHeE Ue
Agoltk The-0.2 o] LEG WeE 59
" 117, 2370914 29701k ©]o1A 65 o]
A4S e A TRe 17714 23702 4

:“.:

A9 ORI 61, 29AolA] 353, 53ellA] 59
B2 92 48 WA 49o] FENT

432 =4 330 9T BEE

48 WIAES e )8 dEghos ¥
of 7 BgN EEF A5 F 49 574l
EAE 3590 WHE 2 mde) g
A BE BAW FENE MY, A4, 2
% B, B U S0 92 3

i

A A thE ol we 374 Y

35~41

LA g 2=

7

E | ‘ |

5 |

a4

3 I
o I I

41~47 47~53 53~59 59~65

i
H

o WE 4 BHS (1Y sk 3,
o] FEwe (a9 59t 2
HY AES) WS wEoE 7} RYe)
AR BEEE B o] 4EF AR (E
DS Atk AF WIAZS] Bk 7} 2o
B 7he] A FH B50) 217} s, Bu

dd o

= BAIE o ol Tl A 13, B
ol A% 08 F0] 3 o) thall 54 TH Q)
TSR AR ket A% giREy F
A B st STt 7P =9k ER
271 e] 719kl SVD RdE 573 o) 36
o2 e BY F 7MY B2 IEEE B
o} SVD Edel] vla) 79l Mg B% vt
g Aoz dAd SGD Rd2 267¢) 7t
EEF 7P g SR E Btk AREA 7]
Hk 39 dejge] A4 315802 SVD BY
o HEiME Ve T SGD RURTE =

U g7t ool A3



HE 7150 712 st =M BA Qs FAALE S 3 kel 3% A 123

ey SS5¥%
(CHOIE] 242 23h oo EX Y8 .75 RYSEH U220 Zadhoo|H 24 7|7 3 #ol| i 2E em1025057
TtO|44 & 0| 80k | 0| Ef 241 ;ChYIBH IO M 2t0| 2 2f 2|9t AX E 90| F-E0F 1| O|Ef AFO| @120 0|3  EM1018588

A Eri]
ey IHE 97| 22 2018

Fandango, Armando A& 00| Z,2018

Data communications and networking ‘WM0250682 Forouzan, Behrouz A New York :McGraw-Hill,c2013.
Ob2f<, 27|2f 9Juo] A arey EM1045925 127 M2 .92t 2019
SHHETHoo] A2} 0 =S :a~g7f RZH| O HC|X} Rl G5 EMO0541539  7HHOIOHEA|5] 2 M & 2 7|,1993.
FERT QA BZAL SSA MSALS B ATt Emo93so11  HAEN M2 :Humanist, 2014
S, eelsto@ ChA| EfOfLICEH Btofste 2 ol 92| & A ¥Hat £EM0910043 MY A& :2t0| 22,2010
R SAHEA EE0S02546 & b3 Abg0bzHH0],2019
RS 0|83 HHO[EN 22 EM1012041  2ITHY A& -BHE|D|C|0f,2017
Rz o) 22 F A EM1013074  A|EHY I|F A28 2017
3, 2105t o 2 ChA| EfOjLICH Btojoto 2 ¢ol 92| & AZHat EM0910043  HA|E A& :210| 22| 2010
(M & Btibs) oo EM1003049  ZHORCH ORARS| 2 I3 (|0 E 2017
HE 2t =Linear Algebra EM1000839 ZHE o -20|clof et n z g2 st 2017
S WO0| 21} 72| 7| ¥ =The big bang theory & the origin of the universe EM0967799 T Mg SX AT A50[ AN 2015
(ooit! &l Bl =) R OIOIH 24 =po it! R for data analysis EM1010197 HEP Lt 0|X|Am &2 2017
O|E% Hat=2l &7t elade| 2071X| Earel2i| A AHE}Z| Ol 27| ADFX|, & 0| A O AR EM0953265  Smith, Robert Rowland 412 :SZIX| At~ -2 F M3 2014
(Hackers) TOEFL actual Test : Reading CL0006298  SHFAX OBt b 37 A of 3t 22016
ZHEH2IH EM1019631 AT It 24 G A 2018
User-based CF SvD SGD
# g [ERas ) oo 2% | wes er— s | wos FERRDUN P p—" o5 | wes
o g g 30U 017 YLUF) AR WA LS BRI a0l 200y BULY e e AB | @e 508 5 92 welze) el 22 ololclol 343
- e el g
%,_(.1 - e o 9. 1m0 o P‘ = A5 | esnmorn -
N . e 5. 204 S | gy |43 asn 0
. [T - Yy [ 1255 v zmen
PRET Py as | wes :’:’:M P on | wer e | nuosio @5 | e
: M R 2803 e B2 Has - - Ny |vavazen
E 3 .
i A s o arn .
) a2
qany | oo menen zien 2077 220 e 05 23cm
- PERT p— ws | wos sl el hens, euonses ws | ¥es
BT
| P——— (A4 ges asn 1At
AR | roroumn o vty N aun o = [RET——— .
23 D R L e ——— 2 g o7 ki L) g 29,008
YANY [ 7005 05 25 em ilcais) i, 501 p. ML, S 26 cm
Frer e s | wos e o[ - $Rus |nuoners [P p—
ag [owse yone A | e sun oo
PRI PERRRr—
B |t porrs 223 wa e s R o .
148) ol 2015 A0l 324} riolclo, 208 weay | s orvaos D B e o
S YAy | 2408:30p) 00 =
a6 0o, 5 e | p—
[p— ws | wes FTRPI us | wes [ smee |ouowse @% | wax
(Rosen) ol 5t b (A= saneed i AE | 59eaaenpusy
F—— . - PRI pr—— ° H | .
PP E————— B
FeTr . A3 -wge. 20
. 112275 2028 e 9 353 RN 1
yg | wr e QN [29p 2

Al

(dg A

=]

N
N

oo

CHeALe] "X

24 A\ 2800] gt BE S0} FAA A [ =9 ReteAYTHRLS A A2).

230 e Ao ot F st 258 U7t o] Alo] HY Wagh MAxof Rl LAY 5 ¢S ot
Slch. MRIARR} Wk obuje} Ujgo] Tt s 21 FHo| alEod Sk,
JAIg AYHA 02 T Hojo] cfat mojo] T BAZTH B ABSL 7] 50| PR gorort
3 9o iR Ee U ool S0l 7D S48 shd Rope) Zgolglch




124 AEAYSIA A38d A2s 2021

CE 4 MNEA ot 23

User-based CF SVD SGD
A 315 3.6 2.6
Tk 3 4 2
FFHA 122 143 1.38
WIAES o2 sl FHALY) Bd  EBAhL EA 5 O Ok 18 248 0
OAe 5 44A Wie APl 49 FotAl Hslo o2l 2452 HE Al T8
HWdAEe] tist mMd dE 715HoE =A s Adkels EAeel Aes FEsA X
F B2 ATHAAW AAHOE el PYrhs HelA okiths Wbt Adch w9,
A Fafste] 9> EA7E 3 B0 E3HE FHE o]tk M AlFehs Aol FAth=
Arhe AollA F2 V=5ES Bk T3 + B AR AL
A FZ talM F2 A= s Btk o]9t A= AT A A A 531 F
2ol FHA 7o) PROIAAT WAH  19%°IT, AR Tl=He] ANE-S (F 5)
2 g ARF B3k & 4 QIATE EAC] 2 Uepich

(E 5 ALZAL Z[=HY

¥ B
stz EA2E ol et vt el Ake ATk e ORI IV RS SlalN gl okl
A5z 3 WHTh T TSk tleld A5e) FA A2 F Pl YE AZuT FAEA
5 93 A o] o BE2AgIT, Alo] 4 B4 5 oln] FHT Qe Ao] £} 91
F4 Zeagel da) Aensta LA
Az 9e A 3 d A7,

TAAA [ 24 BAE o] pheel Sl AAE ol A 917, 97 Arky AZHIR EASE
A7h | gleln B8 WNAGIT, F2 AAECE AL EAN 18K A AT B BEE FHHA

N

E

AL ¢S eV Bol Al Holghd 7kl AP g e FHAFH S A 2
AZE a2 AU AVEAIFE mo] IFA FHEAE @kt AAEd 84 glojuy A
Wol 7he AES Bol FHAAM EElsyth Aol FHsE A FollA AldL olv ¢13l
ATIA = 71990] oA o w2,

& ZAE AFete FA, 2A7F AL 223 FAEAL ok delElZF dFUTh I wEel A7t
HEolu 2 oS 7RInaL Azt ol Rl X HNEAE REPYAT veErH

£2 7 2eun

AR AR | AN R W BEsEEUT " QB Alze] B FAEAT ey thit o of
Ho] FAPEA YT I ol Fol Arlzs} Briel FAoLGE % 4 Y Aot EREslon
FA012,

A7) 50 AaSA ARE gol A FAEIL

[




NZ 7126 7128 g =AF =X A8 FAAAE AL 2 Frbe] Bd AF 125
5. 4 & S o]F9) JhA Hero 7 AAE) Qe A}
421 71N 9 FE Y 71HE fAReE AR
£ AtollME e TAH o]82F /i1 g Bol, fAb AR I U] diE 7]Eo)
HE 715 HolEE o]&ste Mgt B = AE AES FHITE HolA H FAEE
A FRAANZEE FAFTh SVD9F SGD 71 FEEkA] Kot A7 EAjgit) oo} Aws)
S 0183 P Fal B, AR 7] A o Y& 719 < FEiE) 7] 54
AdE Ed) =ME FH8E AFA 7 E AFEERE £ B ZEY 71 ARS A
A ZEY F 7 2dEe 1330, 23 obgit}, w3k 73 RdEo] AAlHgog &
l Bdle} vl ¥ Hrhs S8 sig tie}h A 2ol AeA e g AFEAF HASE 8
& ol 8akE UPOE AR TSRS AN o1}, FEo] FEAA Yt AV ATk F
Ao 2 7} EErt B2 B2 54 T Opdst 2] S u i ol gxES Ul
o] 36822 SVD 7|H& &85 Hdo] o7 FIHAQ ASS AT FAlel, Hrt
7, SGD 7|H2 26740 7P W nE AxE Hekst Rde] 584 H7HE AT
Bt =g 9y "Ee 71 31589 & S Aotk
$EE B THeFsh fofel ZHYFM AHEEL JE F
akH 02 Exjo] 529 st} th2A AN 2B EABA M E ShiEA AT 2
7= 5o ARA A &4 gol o] o]FoiA L glek JEu, thE ofet
&4 7] vl 183 HS FHs}, 9] o] gt AHH o= Hrsles BAM AS
Z 715 o83l theket WA R elst T=7h itk AollA oEeS A3 ok 2
A FRAANZE S s Yo A TE AREARY 71 AEE 4 glo] o)
°]9)7} et & 71559 o83 TA FHA SRS st
TG & o) BY 75 $749) nu|E o dom, o o gy A A
d 9] tiE 715 ARIThE ZolA s} TA WE Al S 98 Bzt 2
7} QJo] thg-gke] Asto] 7153 Parallel SGD Ao 7 Ansich
d7EE2l DSGD, FPSGD 55 &8s 2 7
Fox ¥ o9
=98 (2014). ANUAE =T wbdnieR=o)o] A3k A7 AR AES|X), 31(2), 7-40.
https://doi.org/10.3743/KOSIM.2014.31.2.007
greFsl (2016). A & FEold AHAE 913 AT 7)ol Hek A A - R



126 BEAYIA A38d A2s 2021

gk31%], 47(1), 279-303. http://doi.org/10.16981/Kkliss.47.1.201603.279
254 (2015). SNSEA S B8 Tx1#e] 7HQl A FAu 2o gk A EQH TAHOE, AL

SHele=E, Aty Fettskl FrElE by

Ao+ (2017). Factorization machines ©l-§8 FHAILE AA| OAEFZe=83] =74, 18(4),
707-712. http://doi.org/10.9728/dcs.2017.18.4.707

3, 223n) (2011). =X AEAISR S 918 A DEE 71 718t 3 A, S EE
dekEt3] =3, 38(1A), 251-254.

24 (2019). WY BHAE 018 ©4 37 AZlo] SHEAR o] gol WX E3 b7 Hjet
e, QAW THONS AT,

&4& (2021, 04. 05). "=Afde] Holglek - F2LHY ol skeh= tist e =t
Z4]: https://news.unn.net/news/article View.html?idxno = 506906

Herlovker, J., Konstans, J., Terveen, L., & Riedl, J. (2004). Evaluating Collaborative Filtering
Recommender Systems. ACM Transactions on Information Systems, 22(1), 5-53.
https://doi.org/10.1145/963770.963772

Hu, Y., Koren, Y., & Volinsky, C. (2008). Collaborative Filtering for Implicit Feedback Datasets,
2008 Eighth IEEE International Conference on Data Mining, 263-272.
https://doi.org/10.1109/ICDM.2008.22

Kanetkar, S., Nayak, A., Swamy, S., & Bhatia, G. (2014). Web-based personalized hybrid book
recommendation system, 2014 International Conference on Advances in Engineering &
Technology Research (ICAETR - 2014), 1-5.
https://doi.org/10.1109/ICAETR.2014.7012952

Koren, Y., Bell, R, & Volinsky, C. (2009). Matrix Factorization Techniques for Recommender
Systems, Computer, 42(8), 30-37. https://doi.org/10.1109/MC.2009.263

Linden, G., Smith, B, & York, J. (2003). Amazon.com recommendations: item-to-item collaborative
filtering, IEEE Internet Computing, 7(1), 76-80.
https://doi.org/10.1109/MIC.2003.1167344

SNU NOW (2019. 09. 30). TR=AHE 258 EA 4 A2 AT
ZA]: https://now.snu.ackr/47/2/1438

Tsuji, K., Takizawa, N., Sato, S., Ikeuchi, U., Ikeuchi, A., Yoshikane, F., & Itsumura, H. (2014).
Book Recommendation Based on Library Loan Records and Bibliographic Information.
Procedia-social and behavioral sciences, 147, 478-486.
https://doi.org/10.1016/].sbspro.2014.07.142

Tsuji, K., Yoshikane, F., Sato, S., & Itsumura, H. (2014). Book Recommendation Using Machine



HE 7150 712 st =M TA st FAALE S 3 ke A% A 127

Learning Methods Based on Library Loan Records and Bibliographic Information. 2014
ITAI 3rd International Conference on Advanced Applied Informatics, 76-79.
https://doi.org/10.1109/11AI-A AL.2014.26

o IF IS0 Cist SF2 HI|
(English translation of references written in Korean)

Cho, Yeon Sun (2019). A study on the effect of collaborative filtering recommendation system
on the use of school library, Yonsei University, Korea.

Chung, Hee Chung & Cho, Sung-Bae (2011). Personalized recommendation service based on
collaborative filtering for library information system. Communications of the Korean Institute
of Information Scientists and Engineers, 38(1A), 251-254.

Jeong, Seung-Yoon (2017). A recommender system using factorization machine. Journal of Digital
Contents Society, 18(4), 707-712. http://doi.org/10.9728/dcs.2017.18.4.707

Noh, Younghee (2014). A study suggesting the development direction of the next generation
digital library. Journal of Korean Society for Information Management, 31(2), 7-40.
https://doi.org/10.3743/KOSIM.2014.31.2.007

Oh, Seung Sun (2015). A study on personal book recommendation service by SNS Analysis:
Focus on Twitter, Yonsei University, Korea.

Park, Yang-Ha (2016). A study on the book recommendation standards of book-curation service
for school library. Journal of Korean Library and Information Science Society, 47(1), 279-303.
http://doi.org/10.16981/kliss.47.1.201603.279





