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Abstract

In this paper, we propose a hybrid music recommendation system combining users listening
habits and tag information in a social music site. Most of commercial music recommendation
systems recommend music items based on the number of plays and explicit ratings of a song.
However, the approach has some difficulties in recommending new items with only a few ratings or

recommending items to new users with little information. To resolve the problem, we use tag
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information which is generated by collaborative tagging. According to the meaning of tags, a
weighted value is assigned as the score of a tag of an music item. By combining the score of tags
and the number of plays, user profiles are created and collaborative filtering algorithm is executed.
For performance evaluation, precision, recall, and F-measure are calculated using the listening
habit-based recommendation, the tag score-based recommendation, and the hybrid
recommendation, respectively. Our experiments show that the hybrid recommendation system

outperforms the other two approaches.

» Keywords : Hybrid music recommendation, Listening habits, Tag Information

@IS ofolrlel] Yk Ve el 28 VESN
Aol B AREE 3 ink. AHSARE #<lo] fske o

LM E ofolslE $Rap] A A desh, ol g 24 9
N Heppgsh] Siel BE AApE ATEE B AHes]

Qeel B AZE AT U G AF Y o
3= A2 2K T sheld. B AREE0l last.fm(1)2 oo} AJolES] AL o 70%9] Bt Lo A 9‘r oo
BE 2 S AelEd VIR SAS EAN SRS T 12 Gepgeg(3), oz 2 ALeste] Sl Agke A7
Woka, & gotd AP R ARRAS ATE WL & yggg g wa o 1029 ok et g o,
NN Ei]it SIS TR syn ge vga 0ds Hshis 24 122 o] 29 5

A ool g MEEE Rk ANE 281 & Ao
gL Bgatn gloma ARgAlelA AAg got olo|dl S Weh Hoo] o ARE Este] SoF 2 Al A
Faske 0 ALME 4482 ST $ohe A7} 2] ol G4,

8o e Ao} Ao} LE TR HE FHNC DL ) e o e mees g da
Ao 5, A sk o A 9B s 2 sles 0 g 492
TE SR Al ol WIS I EALHY IA g o) gote 2GR AIuT RS PIT -
AR NS MARo SE SR AV L gus) aeng o) 49 4 018 BHA BaE 2
5.4 Ssh de el AL AW IED A g g 2 0] pe) Aagel we A9E nal,
U WGIG, weN A RS WL W T o g gagma ARes S BReR AW
oF FH MU A A e e AYEE g sae 2 4 a0 3 @ 82 ololgel HE AHeAt
el eI o 43 A%sh B 408 B Tefsle] A8 e

AN AR GRE MBOR ALGA ZEAUE VT g g
A R BARO WAR £ Uk WA AFAD g e e e b gus e
cold-start ZAIth. o} AT AEAPT ©A @2 A= A} Tz TelS sl B FEY dneEe Ae
& B8 Sl U0l B4 G, P AAD Bl WA e s oo
e Ae AgAAE So4e FHWI7) olith. Eah ;ﬁ ”D;;f ;1:5: :C ;};]P;q E;?;f;;ff e
XA} 35 2oke AA| ot ofolele] 7)o vla) ) S—"— oo -4:;4 e o o Lo o ;Ejf ;:, ot
e MigS APIGnE, 20 DAL BelAE ARy o e o e W SRR e

WAL B B3 R O 4 Al T
e, %E EYolo] ALl g9t ololalel B WEEE BE}

= Od:r"ﬂ}*i% oz g v‘f‘_ﬂ]@% 5“@?}7] Aal AREA} ‘:1r D}Z]mi ol By 01—3‘:/]20 alsle] AT,
= Foigt el FRE FEasich J e mE A
off doju} dole] Al 25 ARSI ¥a A A3t A]iEéM PEESCRL 47]-0}7] Al FEHA HH FH 7k

[F=Y




ARAE B3 S8 B HEE o837 slole]=E o 4 Az’ 109

1 F-measuredte] vliAS %351-01'7] Hol'
o 2agsl] Y A B4 AT B Ade
Ateles slolBBE F AlxElo] TE F AlxEld] vl

|
s w2 Ae= A¥E, aelu

AR 3
F-measure® Hol $73 A2 Yehyltt

B AT 3L AR A et B FEE 1
g sfolHelE Fof 4 Al2RlE Jfdeka HEg Aod
B J3s A% ek AKd BaR BRsta, 2 Bas
o disixle 8ol e we 7IEAE Fost] Bl A
T2 YAsIHTE T3k HFH 35E o R HFH A4S

A8k -.4 T AFE Tslo] ALeA Z2adS AAEY
el a88= SHsP] fleid ZREEY A
, 1ast.fm_.§é—‘?~E1 1 000“19] @Eé

a8 F*measureB] 7} mdo] 8] E&4YS HolF

2 TRt o] o] Sl 27%elA
S AuEn, 33l & AFelA Alkskes sto =

WS ApAle] ARk 4golM e AR
W7t A3s Mesta vpAeR 5RdM A& 3

EEE_T‘LFXL‘

il
o

ghoke de] gAES Ve R Wes diefel] ofdaL,
& AavEsS} 3 )
sh= 5] #¢jo] d8sitt LE}EW o F3 ZopellMe o
& Fokunt de] AF&EIXI s 7

o
2
D
o
o
£y
Olt‘
Ry
<
dlo
Ol
>,
o
M

A HEEE Qe ve 34 Asun gel, g 31
A2l AR Sobg HAD S5t o) el e
A0l grg F2 Feat

N,

FHZ P B Alawlo] B A V| ET] Alo|Ed &
YRl e}, AR Z2oAS A o Bl RS &8
she A77F Ede] ol Foxn Utk (8)elA Bl HEE
7lhko g2 A8zl T2kl S YAIsIH 712 HF 34 7|k
AR} Z2IJ BT fAL AREALE HEH 0 R ol 4
the AL HoFth MusicBox(4)E &4 B2 7)§ke
2 gk /QIskE Fof 4 Alzwlolrh ARSA), B2, a8n

<t ololel 7te] FAE o] J8IA], 3-order tensor
22 At on, 9] Aol e l;l_oqfﬁﬁdl:}_

I

T
<
ko)
@
]
g
H
o
Le]
=
!
&
mlo
>~
-
oX, ofo
gl_‘,
o

[}

tlo

L —Ho
o

o,

S|
o
j<5)
h
=
[
-
5
)
B
IS
2]
o
L
[
o
=
8
O
>,
1:1
JS‘_‘,
e
p
oM
=
>

ST X 1
§4 2299, 14 44 5, AE 29 3
AR E Fstel Sebioh =gt e got ool
WAt 298 NS e S Sl A
AreAle] HEEE nelse FHsle WAS .
ololde] 7| B0 diE Purt BEehe HE T
W, 9rE A Ee JJEHTFP ggalirke AL 7L 3l
o)

ek
Pandma[ll] %}34 7 1H£L 7]‘?} oo} 23 | ~slo|t},
ol &< AlFsF
O

>~
Rl

SoEl
Im

tlo

il

o

ol

® 24

u:

(e)

e

WA AREAE Foldhe Sotolv &7t
FARE Soou 2e7tE A o]
Stolut S27H= Music Genome Hlo[EjHlo ]_&TEJ E
o) A} T &4 o] HY) e SobA &48 Algait)
B last. fme ¥ Y WS ALt ARga}
o} 5o 35 Folals gotog A gt £ )t
o2 Al Tzulels A o] Al T2uls 7]
Hto 7 AR ARAE S A v AR AL8AbE ] F
ofgh St ololdl S T last.fme WA FL FH
& ol ol AEAF AFUEIS AEAF A4 Hle]
E7} F5817] wiolth(12). a2 o] Wale gAY &

LdeAA 2 SAE2 AP FHHA Gethe At

A

|

n[o



110 Journal of The Korea Society of Computer and Information February 2013

22 28 9 Alo|Eeln] 34 Alsde] 3 A7} B
Az 9ok 53 B9 Bow 49H B gu
AL A AR Bol B SRR ALg RIS A
FEE PAHoR UGt ueb Ak 2o 9ol 9
£ MRS Zohiie £67 PR 258 & Un(8),
Be g9 23 Azgold B uE Bkl B85

ATH3).
}dﬁg ?j.:l'Loﬂ/q ﬂ]l 7g E 7]1:1]—9_& /\]—%—Z}' EEE}OE]%
*Ma}oq 2ohS UG AS HF NES IR AeA

Z2aels PAee ASET FPrr) satd Eoﬂ\i]—[ ).
U A&l YolMs A HeE 7|8te
HT} AlSo] "olx|g] o] #3F] Ll Hloa] &
o Aoou Fsstn Blas 298 EX gaw <l
5 HA 71918 BleE Bl

. stol22|= Fot =3

2 ol A A 34 Azdle] P28 duiu
2, AR Z2sie 4 WA tste] AUlR e, 33
ERECE R

1 A& =

AHAZE 54 ok B2 BF aela o ol |
O REES S AP|ERRH FE0t] AHA HloJE o] 20
At AHeA Zesld s Aske v 2ag JHe A
3 5 HEe} H Helth a7 19] 5] ol AR
A A s A1 Ha SR 74 RS SR
59 Bl HrE w1 ool w}a} g Folshed =
3 A AL o] Tes BT

Music Items

Number of clicks

User Listening habits

Databases Collector
User Music
profile Recommender

Generator Engine

TagScore

Score of tags
Generator

Tag
Extractor
UniTag
Ontology

O 1. AlrE =
Fig. 1. System Architecture

B AL AP aixe 18 19] 7P st B
°]= UniTag +&27°] Fod A& ARSIt} UniTag
\_eix]t ot Al Eof|A] A= AMEE = Bl 15l thal

Ad B3y 244 TR W, 7 139] Ao ulel
7, %, FoR BRIl 7| & Foditt. o)A A
AR A3 57 AR} Hla HRE AR Z2ud A
7= ?;Equ AR Z23Y A7 = F AR 7
5 BF nee AR Z2alds A

i,
YR et Zesle gob 24 Akl g &
o 270 dAE AHeA TS won fARE 4]

Y AHEAE 32 F, AL EA @e 3ot olold)

s
B # A8ASel Y e 40 E 2018 e
o A

A g A JAE 2D AL 2ok
o skl AT LelFE Agelel Sobe FHshe A

ECRT

2 AR Z2ol MA

B A A 7[R 2R Tz s
Aol A L3l AR A 3] B nigos
AHeA} Zaojelo|y, SAE AMSA} Bl AR P%“’
& AFgAl Z2sdoln] Al AR 43 St EH
BE E3t Zaalelch 72t ZRaS A
AAE] Lol AL,

d

o
o A

Lu

Nlo

2.1 F3| st 78 ARSK Eiﬂ}%‘

W sk, 3/ 11 = {zl,zg, 1} AHEA7} ghol2
= HHF #Ho] Y ZE ojo|dl Holgtw sk} 7} A
u; e B9lo] AHYE 5o ofeld] B2E [, 5 7T 9l
7} ofojele] ek o= A F8 5 5o ofelwle A
g 35 noz iddnt. wEtA AHAt w7t 54 ofeldl i
2 A A R W < w,i,n > o2 F@HEh
43 B Al FEolM AR e ket o] ARAL b

oElulo] 22 REl H F¥ £/} FEAG AH A
A2 0894l 150,0008)704] W7 W s=27F
B W52 vlger @ ASud A 33 359 g
H5g BT EEale) s,

2.2 BT 5 Tt ArSA 2ot
A% U2={u; ug sy, | & ZE AEA APl



%
b
o
R
i
e
fuj
[
o,
tf
rﬂ
_0|L
o
|z
G
I
dlo
12
4o
2
>
ik

111

ol
&
m
oo
~
[\}

Il

—
o~

S
o~

v

& How

ar =
W]

o
T
£
e
sl
i
o
S
-
o
S
2

: z‘n}% AR Ghloleh

}ofolelo] et M e me Foigt "411-4 A s
webx] AR} w7t 5 ofel]] o] Fofgh EHJ
1A < u,i,s >2 FTdHG

o714 Bl H4E UniTag 2E&EA0] Fod 1o
3 M-S &83th. UniTag 252A4E 29 Alo]EdA
A AHEE BE| thel 7H‘Z] g Ao 2524
2 A 2524 Fo] 82 (5] Fose § ‘ﬂr 718
Ao gase M Blas A Blas BRta 2% H

9] 75 el Aol wet 7R ik Aot 4
B oA 344 Hlet B4 Blas Urz, e 4
Tof met 7, &, 2ela o ERd A g A
st o] 7kEAl 3k Al AH F 7N 22kl 3
A7) Sl8l EEstele] ARSI

2.3 sfo|22|= AMSAt Z2oiY

slo|HE|= AgA) Zauld e A 53 7N AR Z
293} B A 7N AR RS E3tek 2R u
oict. WA A% U3 = {uy uy--su, | & ZE AHA

=
facs
I
N

r
i
RO

R
=
fe
>,
S;

<u,i,m>°2= %
0.72 21 & i7s] @_?é.‘ o}@l 7V Ao
3ttt

5
o,
dlo

)
3
2

2
o
ol
F{F
o
o
T
O
B
> N
1o
P
5V

2 =

2
o
ox rx AN [

hichi]
.
2
ox
ok
N
o,
o
s
[}
R
N
&
At
O,
et
N
rLS P
F{F
r ok
& orle ;E

Q
¥ ol

o) B AFoMEs F AMER
Azt 749) vl&E AAFSkE Pearson 3%
HE ARSI AR X9 Y *}"H AzglE Pearson
o AT AEE AR A ()3 2t

>0
)
do Mz o

=z
oX,
X

2(X—-X)(Y-Y)

r= — — (1)
VEX- X’ VE(Y- V)
(D] Al ek 2187 X9 b fARE AFeAE

27, 47, 8%, 167, 329, 181 64H o A o,

AHEAE X7h B 95 gt ololdlE FolAl fAk AR
So] M 2 458 F 29 ololdE 2AvlE FHw,

g = oA
e gt 2 gmelFe dueld 13 2
Algorithm 1. &% 4 2xgF
Input: AREAF Z23d g UP
(<upip,n>, ., < Upy Ty M >}
Output: Fd &t ol 1 RI {iy,1y,.--51,,)
1. for all y; € U

compute a similarity s between x and y;

2. sort by similarity

3. select top n neighbors
U, - {uy,

4 IL=1—1,

5. for all u; €U,

ey Up}

compute a similarity t between x and
u, €U,
for all i; & I,
preference += t*pref

6. rank by preference

7. select top n items

WA Eot ofolgls FAletuAt she Hi AHAL Xk o
B AHARES] fAME AR i, X9t 7HE AR Y
o] AHARE AITH(1-3). & oleldl= MA] 5ot o}l
B L EelA AR X7F AR st o}olﬁé! L& A%
ot ofeld] vk AR ATH4). Bl A 71t Eiﬁlr%!ﬂ
3= BaE Holah g2 °°¢ ofo 1E'U &4
olE2|= AHAL Eu%"u
o3l 2o ojo|ElS-S A&k _g_ 13 o}o]ElE A et

oAl frAt Ak&x} aEoE AgE ARARE telA &
HEARAE Xote] A S AN v, o #hE VAR



112 Journal of The Korea Society of Computer and Information February 2013

ato] Zot ofoldlel] that AT =S ALMETHE). HAEeZ
7} g} ofolelo] i3 MEw gz FBsk] 39 Al o}

o]

J&& FHIATHE-T).

Iv. 45 gt

3 e BA) Agkehe 3 Al2sle] %S %7k
S5 49 Wt AnE AXSD, A 29l el 544
A% Aol A A F0 we) A5 vlnaidin.

1. 5o 24

AlzEle] s Bk flsiA, 2 2Ry 79k 4
Avte]l Fo=, AdE, a2l F-measured AXFSIATH
e g8 F29=Z, 1,000 AHAF HEE last.fm o 25
H FHsiden, tide]l © ARgAREe] AFg <F 18,700
SA7te} AR} Fedgtk oF 12,600 Bl AL 1519
o} AA Holg A 70%S Edeld HolEz, UmA|
30%S HAE HoJE|& AFESIIT)

3 A2’ AR HolE o] <2 MySQL 5.0= Al
gslien, A3 s #3719 B A5 44871 Apache
g AHe PHPE ol &3l FasIh 4 dxF)
UniTag €524, 22l1 82 $27]€ JDK 6.0 A&

Fol whe} HgkeHA| gt o] T 7iX] W] tpekdt &
IE A Y] EiA, FAF ARAE E 2, 4, 8, 16, 32,
agla 648 o E WSIAT|AA s Sk, FA ol
o] == 5, 10, 15, 283 20002 SVR71HA S
=

Alzdl A Hus 98l d99 FEx, Ads, aga
F-measure T2} o] Aot} A 4 Azl <3|
FHE 2t ofolsl e AR AA R FAle] AAY (True
Positive, TP) #¢] §l= (False Positive, FP) 5 714
A2 vl =3 3 e oJsf FAEA e 5
ofolfl AA] AMgA} AHAZ Bol AU (False
Negative, FN) #4o] gl (True Negative, TN) 5 7}
A AR YE F U

AYE= 34 ololdl FoA ARAL FAlo] Sl ol
glo] vlgoltt, &, 4] (2)¢} 2ol Ak,

TP
TP+ FP @

N

o=

@& AHAPE Balo] e ofold] Foll 3 Al
A
2)

dlo] Az F3t ololele] Hlgo|t}, F, 2 (3)F} o] A
Ea2l=
TP
qe R= ——t
ANdeE R TP+ FN (3)

A Eke 2 Fmeasures AT S-S 2T 1

g 7V sk Wie AHS, 4 (4)9) 2o

_2.P«R
F==t o)

F-measure

WA 34 ofold] 5o WHE P MehE ok 91
A AR 28-S 2, 4, 8, 16, 32, 648 € W& U
A7) mele] el 27 9@ o, e BEs
el A3 Az a9 290 Za, 2 AE o E Ad
&< Uehd 43 A= a9 33 2

0.0900

0.0800

0.0700

0.0600

0.0500 mA

mC

0.0300

0.0200 -

0.0100

0.0000 -

5 10 15 20

T2 2. ofolel $e] Zyjofl mE HEE
Fig. 2. Precisions for number of recommended items

0.09000

0.08000

0.07000

0.06000
0.05000 mA
0.04000 L

0.03000 ne
0.02000 -

0.01000 -

0.00000

5 10 15 20

J2l 3. ofo[d 2| Zyof| e AiEE
Fig. 3. Recalls for number of recommended items



AHEAE H SR Bl JHE 083 sojHels gof 4 Al2|] 113

O TE T A
2 22 sl 48 T
o vk soluele 34 WS A% Ashes WA ke
£ H%S oW, VL FH ololsle] ol 2 S
WA gkt THE 7R A FA ojolsle] Sl we

S8 A Hol gera €

theo@, b ARl ol ke HEHES AUEL
7] Y3l 34 ofel’l & 5, 10, 15, 182 20 7H= ‘4—r

3 AR AR 15S 2, 4, 8, 16, 32 183 64 R F
ARIAZFN R BT, T8 45 FAF A8A ol
e HEE 7 5t A AR ol e RS
ol

Aozl 4= A B, 221 C Al 7 W 257t &
AL AR B BRI AP T ashe A% B
o 9 A g A A7 SURE e AR L
T2 A9t BY A4E 8WY A, Ce 4HY A% AdE
o] FUAE Zertt F3 HAT AdE REI} AR
C Wo] thE F 7l WRr Z8Ade & Atk
F-measure?| 7%= =9} ANd&9] =3} Holmz

yeE)2 Pk,

2 4 8 16 32 64

T2 4. RAFAIRR} 20| Sl miE MelE
Fig. 4. Precisions for number of similar users

0.0900

0.0800

0.0700

0.0600
0.0500 mA
0.0400 s

0.0300 | ne
0.0200 -

0.0100

0.0000

2 4 8 16 32 64

J2 5. RAFARSA 2| 710 e xHSE
Fig. 5. Recalls for number of similar users

o 1 a0 o
AY 295 Ed2 =9 AdE 123 F-measure
oA v«]ﬂ ?‘}017} ok #e 4= RS 4] S8l

AAEIT

A a2ge] FE=, AdE, F-
Holoja| 211 WMBlele] FAHEAN S % & Tukey«] D}
FHIPO R OFF AolE ERIENh tEHlwHe
Tukey ¥ o]¢]el Duncan %8, Scheffe W So] &=
dl, o]FlA Tukey W< %3 o)lfe= AF7HIE 714
g 7lsde] v P ARl whgo A de] AMEEHL
7] v ol

®1, ¥2, 1adx o=, AdE, aln
F-measure®ll W& Tukey T Hla Z¥jo|t} 4
AL G2 2, 4, 8, 16, 32, 18|31 649 12]a 3 ofol=)]
45, 10, 15, 1231 2078l disl AAlsislen] vlofH =
7y agHik 247001v}. Tukey ThHeHlme] 23 {98k 2jo]

£ Holg IFES thE gl EAE FASINT

E 12 A AT 1] FEwo TiﬂffL %H]JL Azelt},
W IME AA S N 3 o s K Ll
A, aglz iy 3de 5}°]Eﬂc ﬂ WA VRERITE

M I e W——E 19, 23} o]

#3e



114 Journal of The Korea Society of Computer and Information February 2013

E 1. H=Tol| chst Tukey CFs Hlw Zot
Table 1. Tukey multiple comparison test for Precision

Method 1 2 3 F
Mean of | 50608 | -4.0368 | 2.879A | 34.27
log(prec)
pr“e/'ceizi';n 0020 | 0020 | 0.068

D) (0.006) | (0.009) | (0.040)
N 24 24 24
***: p(0.001

H 2% A Aek 7te] AL U T vm Azolt),

AR EE Fatwe} viRA 2 Agkels wyel 3wo] 714

Ssdln e 1, 28 £og Ut A 71K whgol
BE §o3 2ol S malt},

H 2. MH=20| oSt Tukey CFS H|m 2ot
Table 2. Tukey multiple comparison test for Recall

Method 1 2 3 F
Mean of
log(recal | 22 | —4.099° ZS'ES 20.80
1)
Mean 0.044 0.093
recall (0.023 (8818) (0.056
(SD) ) : )
N 24 24 24
**: p(0.001

nREte® F 32 HIwe APee F3} HEel
F-measured] el oF ®lmES AAG  Axjolth
F-measureGA] Aglels slolH= 33 whHo] 714 &
58 A5S Holn] 1 thgo] A &3 7uk =4 Wb o}
Agte] Bl A4 71uk A el A 7B e fold

Aol 2 nelr,

E 3. F-measuredi| CHst Tukey CHS H|n Zot
Table 3. Tukey multiple comparison test for F-measure

Method 1 2 g F
Mean of
log(F-meas 3';48 -4117C | -2.894A | 41.31%
ure)
Px:jsnure 0024 | 0018 | 0.064
D) (0.006) | (0.008) | (0.034)
N 24 24 24
***: (0.001

= 03?01]*1% AF%ZP iiﬂ%‘é:% AR ), AF 2
AR B FEE ] A3t AF FHE o
ofolgle] tigt A BFE FE3I oM, B FRE ALE
A7} Holgt e 1e] ojnlel| we} FHA Elel ¥4

BRetn 7 wdo] A4, T a8 o we rAE

o83l

Abet 3 ﬂ el 5848 ke SeiA A3 3
71 AR R B R 7| AR ZRE O
23 slolHe|= AMEAl ZEulYo] A FRe] Z2AAS A
g the, AR 71N FY gElY daEEe Add &
of oo’ S ST 4 e YL, H?‘d , 18
3 F-measure?] Al 7K H7} A £ 71 Hrtsiglon,
AR A} frold AolE BoleA H5s] A 44
Hjx] FAF 24 (one-way ANOVA)S AAISHItH

s W7 A A S8 B YRE 25 123 5}
WiHo] HE=, AdE, 123 F-measure?]
A v F 7k FH st vlmate] 1A
o %ﬂﬂ 1}01 Hol Aol $58 Ao g et} o
ARl Bl H B 7L 4 Al 2~5le] AF AL cold-start
6}“4/\1 AR HsEs FAH R widsing
Paled 7198 4 Slvkes Ae deE
= 913 Tkt d3o] AgE 1 Sl 59
ofoldl ko] TAIE 44 VIESZ ¥4 (13

o} olo]elo]] 7]-3»x] Bolsto] —Z,«:jo}—‘:

W)
o
<>¥°



87 47 4t B g

S g3 Soluele g 2 AxE 115

!
2t

i)

(1) Last.fm, http://www.last.fm/
(2] oO.
Discovery’, Springer, 2010.

Celma, “Music Recommendation and
(3) P. Lamere and E. Pampalk, “Social Tagging and

Music Information Retrieval’, In Proc. of
International Conference on Music Information
Retrieval, Journal of New Music Research, Vol.
37, No. 2, pp. 101-114, Nov. 2008.

(4) A. Nanopoulos et al., "MusicBox: Personalized
Music Recommendation based on cubic Analysis
of Social Tags’, IEEE Trans. on Audio, Speech
and Language Processing, Vol. 18, No. 2, pp.
1-7, Feb. 2010.

(5) H. H. Kim, "A Tag-based Music Recommendation
Using UniTag Ontology’, Journal of The Korea
Society of Computer and Information, Vol. 17,
No. 11, pp. 133-140, Dec. 2012.

(6) G. Adomavicius and A. Tuzhilin, “Toward the

Next Generation of Recommender Systems: A

Survey of the State-of-the-Art and Possible

Extensions’, IEEE Trans. on Knowledge and

Data Engineering, Vol. 17, No. 6, pp. 734-749,

June, 2005.

S. Jun, S. Rho, and E. Hwang, "Music Retrieval

and Recommendation Scheme Based on Varying

m
-3
=

Mood Sequences’, Int. J. on Semantic Web &
Information Systems, Vol. 6, No. 2, pp. 1-16,
April, 2010.

(8) H. H. Kim, J. Jo, and D. Kim, "Generation of

Tag-based User Profiles for Clustering Users in

a Social Music Site”, In Proc. of Asian
Conference on Intelligent Information and
Database Systems, pp. 51-61, Kaoshiung,

Taipei, April, 2012.

(9) S. Tan et al., ‘Using Rich Social Media
Information for Music Recommendation via
Hypergraph Model’, ACM Trans. on Multimedia
Computing, Communications and Applications,
Vol. 7, No. 3, pp. 1-20, Oct. 2011.

(10) O. Celma, ‘Foafing the Music: Bridging the
Semantic Gap in Music Recommendation’, Web
Semantics: Science, Services, and Agents on
the World Wide Web, Vol. 6, No. 4,
pp.250-256, Sept. 2008.

(11) Pandora, http://www.pandora.com/

(12) M. Kaminskas and F. Ricci, “Contextual Music
Information Retrieval and Recommendation:
State of the Art and Challenges’, Computer
Science Review, Vol. 6, No. 2, pp. 89-119,
May, 2012.

(13) C. H. Choi et al., “An Influence Value Algorithm
based on Social Network in Knowledge Retrieval
Service’, Journal of the Korea Society of
Computer and Information, Vol. 14, No. 10, pp.
43-53, Oct. 2009.

(14) S. J. Yu,
Evaluation in Collaborative Filtering’, Journal
of the Korea Society of Computer and
Information, Vol. 17, No. 4, pp. 83-90, April,
2012.

‘A Comprehensive Performance



116 Journal of The Korea Society of Computer and Information February 2013

FA e
1996: olsjiAhetm
ZARA e F3AL
1998: olgleiz gt
AFElTe FAAL
2005: ©]3leizlh el
el e FHAL
d A g
HEEAN} 2w
Wildok 3 AlzH,
28 Al )

Email : heekim@dongduk.ac.kr

2s

1986: At Asla} s

1990: Virginia Tech EAIg A4}

1995: Virginia Tech EAI8 2k}

d A g
ARZA T e

THilEok: wlofelniold, BAALT

Email : dongg@dongduk.ac.kr

N
1980: Ak

85 AET} ZAAL
1982: dAgk

285AET} A AT
1992: Virginia Tech EAI8}F vhA}
d Al TS

BRBAN} w
TilEok AEALY, FEEAL

Email : jinnam@dongduk.ac.kr



