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(scrobble) 2 QATIEE 7|EHoz HAAE|o] 9t}



 Mame Time Artist Album Genre @ Plays
Derezzed L:44 Daft Punk Tron: Legacy Electronica 2
+ The Grid 1:37 Daft Punk Tron: Legacy Electronica 1

[ 1] A 3145 FA|Sh= iTunes AEHO|A

olglgt AR M S HA WAL BE AR dis) 22 7S
Age o ooz, AREAIT H2A yEd e ZH s8e
Hd5hz] Eolths sHA|A-S oF7]'tth Yoo and Lee(Yoo and Lee, 2017)=
AHgAFEC]  Eo]W(playback) 752 &St 2ot HHT o
AEAE 2 AF AHY Aolrb QeA EASH] Sk B2o=
AHEAES] A AHE e HEE REPE & Y3 clustering) Sh=

k-3
AE AES v qlom, AY AE Fol [1d 2]9F Zo] ARAEY
25 Bt A Wl TR A= o8 4 7He #HeE ERE &
U= HAAth olYer Ade AT o], F2 At AL
AREAERE 24 SsiAE & UAES oulehH,  AREA-SEA}]
(user—dependent) Ao QA mEdl 3 wpAle] otk oS

AR,

0.9
100 0.8
200 0.7
300 10.6

400 0.5

b

=500 0.4
600 0.3
700 0.2

0.1

800

2 4 6 8 10 12 14 16 18 20
Playrate bins (20 bins)

[192] ALgA 2 3A FE QY& WEE REFT F 2UAD
A3t

4



3t A See et 22 B4 "ol ARte] SEel wet A S
Fare] gtk 9 =0 AFAPE ol" & &2 A e d4E 1 3o
oiet A Slee EorAA HW, ARAE AE fstel HHT F2
T %2 A SeEE AEeHA "o A Slert AR ASE
HAle= BEAYS Eo] HSke o o AFelMde M2 &2 Iold
ARGAZE Z1Ee] AASHRE SEW AtiHom Hwste] Fx W
ASEE 7Hd Zlolgtal 7Hgshk= Alo] Hoh. 18y M=z 2 ASHFE
=2 ASEE 7HE & oAl 7HEske AL AuHer AZs) Heke o
EbdsA] @t ESF Jawaheer et al. 9] 9 (Jawaheer et al., 2010)oA=
ARGAZE of® ol o] WAIA mEElS AR A oRRE it 9]

2
et (normalized) A 345 Hlws) HoGS of #HAgTE HQ H
7

nutoz YA AA WAL shte] HF oMIES wro]ue (binary)
goz Ay e, A8At AT XS F AYAS A A9
e e ugo TE A9t 2

HereE oA ®ch ol A
HeRs BEsy] odQdts EAS o7ldit [19 3le &
A WS B myE @ gaARpt AAT s0267e =S
AYASTE 13 29 BES AR umx 203830 A4
2RI e tehd Zlolt

P



191118341147 1121221000000000000000001

009

Aouanbaiy

ooy

002

150

100

50

playcount

S| AETH

P
T

o] A3

=

|
Hr

5

_7;44

g

7 ZelAzt

b}

(19 3] o] A8

oK

4]

| 2B
ATllA

°
2Ama ope}

.61:!_

ol 2]

AgATE A,

5}A]

s
-

72 yebgth Celma(Celma, 2010)9]

o

AcH]

gt

SHA

Q
oot fiAt

-
o] ZEmak oket LA Hheko

A

CER

o
KA

_ZT

o|]
o

5

=l

ub glos], slel A

nr

o
%o

il

uy

o

uj
Hr

Te de

e

A

ozH AgAel

p—



250 Agde W =3d Fd Ayl Fonet

T
°)
Rl
2
_°|l“
8
o
)
)
R
1,
>
N
i)
=2
.
rr
re
4
10
l
X,
g
Q,
-+

geloz AHEd

Zpol7b A=A "Foke dlol Aot ot H2o] wEt Al Al

wAE o= 2

tlo

N
PN
lo
oo,
n2
>
ik
i)
I
=

2-3. ANT 54



A 27T

’
rd
e
-

Al 1A ol w7

AFe] 5oF Aokof tigt ARt AoE g7l o=, &
dAoRE 'FobE Folehes AX 2t £85I Qloh olPjt Fof AT
T2 EA4st AlEgctEs d+e 28 AFEE AlxEe] gt 59 A=
e 37 @714, A4 xR ERY 4 s, 4 25 dHolH Y
YoM M2 th2A] BElg = 4= Qlth Schedl et al. (Schedl et al., 2014)2
Loty AM(Music Information Retrieval) EofollA= [E 1]of] A= v
of Zol AA Fof W&, & W, AR ST AREA W= F skt
ol el FreE|arge) st EAd(feature)= ARESHAY RS A=
Aoz Fors BESt A9stalh

Zhel e tloE] oA
<o U8

ic)

. =, =M, 92y, 34, 271, 7t 5
(music content)

n] 22 2h4(semantic label), @52} BA,

O o} wizk
= e ¥ Auote, ofelAE HlZ, RAue
2]
=]

(music context)

e Lo

ol

A2 £ = Axx, Jof ¥ Ak, 2o A4,

(user properties) Ol LEASHA AW AdAFzlo] gt oA =
AH8AF et 718 (mood), &% (activities), A}ﬂ?ﬂ wa},
(user context) A-Z7HA wet g =29 5

[& 1] SHHEHA Zotd| ol 71 ae

¢]



e
il
ko
iy Mo
B A _ICLT

flo

rr
flo

oo L
R 2
Sbobeoat
1
)

fin)
Jr
m A
1o,

ol
I

ol
olr
)

ol

lo
=)
2
)

23 AR ATE RYRe 487 HEmon ofRoAd,
E5] 24 B4 FANE 957 A5S AFSL I §UA "elol A
o AbgA mEwo] AARle] WA QY adol] i Agx W=
Mg meest Ao A5y ARG & 4 k. oY@ A8R W=
we 27 whAo] wrel 37 WAA mewat obid mEmon REH:
A4 W

2 FARE Aot HH(rating)2 A ZHIQIT= Ao FohA dRtrE o
2 Ng gAE 89 HZ(N-point Likert response scale) 7} AF&Eo] o
9



™, o]%(binary) 37} <
= PAH mEaof it
‘TH

nel AL 1@ @)

AA7EA O] T2 AAHD AFE OIFEE ot WAIA mEwo] xS B
Fo] i, E5] 3H ALE Foll ARATE WAHCR ofd ofoldla H
71 A2 a7ske Zlo] otoldlo] digt AMEAY] ¥AS BEHShH= AEA
Ql mw HRto 2 AR fth(Jawaheer et al., 2014). 12 FA]o] B2
AFEollM= ol A HAA =u] FA] o] ofn] ofz] A
of grgE Qe AR v QL

A GAA mEme ol ARGAR-3 A ol tH(user—intrusive). A2 1|
THls 7] fsiMe AREATE A3 oteldle] digh BUHE UlFAo=E Y
d & AAES Fof olF d=slof st ol ARRAMA HARE A
ojtt. o2t AREA-IFEAQ 5442 A ofold] tiH] HrtE F9o| 47t
At slaA AE of7]okA Hoth. g At (Felfernig et al., 2013) o4&
4 Aa"He g o7 Aoer HIMdA Aer: wE(Unobtrusive
Preference Identification)®] 84-& AWstH, T olo|dl& A&ztof7
FH5k= dloll lojA AREAF ASEE HIHEAQ] WAoo s FE5h= A

7b oS AEsE S

EA=, ABAFEE ofoldol ol HAIA mEw Fo wHes Alsd
H IS =g Hol= Zgfo] Uty AH4Alo] AA BFriek=s e 499
BHE Foste= AFEAFELE EA5HH (Lee et al., 2008), Amatriain et al. 2]
A (Amatriain et al., 2009)914= NH HAE 89 Aol 72 WAlS
AMgste]l S AlFsHA 2 A Bd 23X T S84 HAeE AR
X 1Y Aol disiAe AMAREC]l S ddol glew, AMAE

o BES AZe] Aol wet ojel W ERsAg u Y] AH =4

10



ok
-+
Jhu
=
ne
r <]
ox,
o,
Hir
o
o,
o,
flo
HT
o,
rg
X
>
o
Y
1o
%,
fo
1
i
B}
ox
ol
ol
N,
<
rir
=2 o

oo} ol F4 Axdle] @AY WAH e olEshslol WA
wEuo] npgh gAHo] Bow, olHg YAREL F1 Aol 2 9P
2 w27 Hek olo] weh el WAA WS Al gA
24 A2ge] AgsAL, olne o A wAelA o

2 gAY 45Eg & ndwst] 8 d1Se] Fksts Sl

)
E

FAH ey

=51}
AR WyoR NS AgAe PR AXE st
% o BoluTh AL MEMS AFete vEe Waw 5
2 o] HolHg de 4 YUk oS
2 gAT 4 g P Seoletn AHstsrt. ol

3 oA mEwo] dlgl Fu) of2, @ WolAo] MEE Azh AFEAT}

S o

A&YR § A, whes 99, mre] Seole] g (A, AAAA,
A3 A7) WE S 71Z8He 2) ol UrHCelma, 2010). T 2

A= 0]
H . S
Fog g Fo Holes £4T & ke FHolE Bk, GAH

A, A FEme PAH wowy e A 2R P
WgF & gk N AR 52 Aget: WA Bk ASelE W4l
WOE AohA 9] mEel, IS Sol AAPE FZ A4 olshE Bls
92 59 ofoldel e} BHH WS Wt T & 9ok, WA

11



Heue] A9 Asgq AgAe] W5 BAste] FAH WEweg
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Jawaheer et al.9] A-(Jawaheer et al., 2010)ol4= Last.fm AFHEAFES] &
A wSuah AA mEme wmsis 9Te sk olSe]
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—_

&2 gAastlrh. &R olE2 ARAE 54 Fo dis WA w=d
(Last.fm ©] Love a Track’ 7] 9uIgh< FEAISH] A3t %9 s
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AL FTE A
e ofoldlof disl] FHH FHo] g ofol&lef
(Accuracy) tiet AA ARSALS] WA dupt {ARREE?
o A ofolglo] AgAT} T7] &G ofo]
(Relevance) B3} d]wste] dupip Hao] 9}y

chopg
(Diversity)
94
(Serendipity)

NZE
(Novelty)

A 2] 7]
(Coverage)

/\ 3]—1] 5‘“ (¢] U:]/\-]_I_:I_(unexpected) E/\] Oﬂ
718 ZL(pleasant) ofo|dlo] FHEQYET}?

AFRATE olHel| EAY &M F
(unseen) A=2-S ofo|eo] AR Q=7}7

AA AHEAEANA FHE 5H5HQ ofolHE
o] 7} A ofoldl] FlEHFE ToA AuivtE
o] v &g AA|sH=71?

4g gstgle
ol9lof = FHA, $AA,

A2AdAHAYF

2.2.1. dAA "=

el ARE AbgAt-otold e

B oA @A sEm 9x A4gE 5 ek 1ol

A Ak o

9e B

AHO| T A
AA mow Exo
B7tstr] Qe AR
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g Hist gol, ¥ wdY Aol 43 Hgo] At AzztdAets
A TEME B A AAe] MEmetn siHmT Qo] mEeld.

°f A 7I1ECRRH de 5 e HolHE dAA mEHe

A2
2] A Rdls oFAA wEE-S ARSI £9] 01%% AFAIA TE
e FE2T o B4 35 v 7 ZF oMEV RE e ISAE A
Aol gejdo)z] o, AT A2 & Ev 57t SUHESE IA
A medo] JeFS Hohe AL WA M AL AR HolAle FE
A4 (decay phenomenon)©] dojdtiil F=A5HIH. of&°] AlQtst 7k A
Flel digt 7HeAe vt Zol ik AolA ae HE HlES, fe

weight (rank) = 3 X g Crank

o] F, of@ o] e Whs 1 2L SUW HH AYSY HEH @
o AT 4 qlom, o2 FHU TS| BAE AgA-olold IF
o Agstel 7129 WYH Ve WAOE 4 NI FHsE A
£9e RS ASAEY A APE 129 AN 2 H4s
of 25| ¢AA WEMe Rk e o] ARe] AEH F shtol
U, oo] F 54 99 aApeld ura sl ofstd xSl 34 o
EL #To] MARSSE AR, B AFAL Btk A, A v
cu nde Agstel £2E £ Ave] os) Atz WS s st
L AHolA @A EAE

Ag7t WY Vg 2 BAROE oAXE W7l mlawy B4
s@sts] lsl 44 mire] B1E ol§3 DTGu et al, 2013)elHE

it
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A5ttt 53] ol A ATt AMgAY] AsEE UErd 4 ol
AvsiH, [I1d 419 22 &0 w=t Ay sleE AHgAe] 3oz W
(mapping) StAT. Thal& ol ARgAr-ofo|d] JAger Ahgsti,
durog ol x-7gt 23 A|AH”O|A o] ko] fFAMLE A4S fIsi A
e moj& ATAIG(Pearson Correlation Coefficient) THAl Bl HlZE4=

oz @ GAEE ST B9 FA Axde FAs,

o

i

frequency

T > playcount

I @Transform
|

iRating Score

o] ATANME AN AR WG WAL Al hAA WEwe A
342 Aurdel PAH vow Az Agsgo, B Apdd A4t
T 9 uleh Zol 54 o A4 BT HE AgAY HEE
HaT 4 glon], AYASE AZ-olEAQ) B4 vl 5 Aol H4
L A-5YAL SAolets oA oleh g WE Wale] HAA o
Zo] it

PH HAEE ATES WTel, 4N PEMS BEY o FA ATE
o 7Py 2EAQ duel Aga HEEE BaYste b fEE 49
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=
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SoF AR Axdo] ABSHE ol EBellold 72 JNOR oS hrd
dolel SHSS 71Batn Agate]l BH A L Asmete] BAS B
T 4 9 oA} BeolE Bsta ol J52 JoR 2o g
HEES RIS s ATE goF 7 AT Hob F wjg &L )
22 A%

222, 91 AYE B AT

et Fe AAoxe sk, E9] ‘YL MES &85t =
of HF oMEE RS ALE A EAUTE Kordumova et

al.(Kordumova et al., 2010)- ‘A& 2] /g2 xSt ofg HF oHIE
].

719ke] EAE ARESHe] Fote] AT ofFE FAst= A
o}, o] dAFA= A 4, Fo] HHHozE AQAHE HlEHEE), A
Az, A AR A 8, A3 34 5o A AEEY dAH EA
2 ARgoto] AFEAES] o tigt AR (like) E E3(dislike)E 551
2I5h Hlo]#| et BF(Bayesian classifier) 7182 AFgSIAT o] & AMEAE
o] WAIA 7t glolHE A" (ground truth) 22 ALgste] o8] B 2
H AL E JUie o FPEoR oF 76%9 FYrE Gdgon, o]
w2t A B dAA 5AES ARESte] BAIA HOHE FAY 4 e
7Vs/dS AlAFSRRITE TS, thefet E4 xgtel et Fetk At ARt
Aol weEp gekd 0 SIS HolwA  AREA-EEHACI
(user—independent) 1 AH WA EAS ARESH= AHoh=s B B

2
HAH FE 27 Basts AES]E Skl

o dFods & AFelA F4st
2HE FA2] #7Hrating)&
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A2 AREAREO] HF oHEZE REH AAA HolHAlE TS5
o, ZAAAQ 71ES AASI AF oMEE £3], AE™(stream), FHEA]
(implicit like) & AIH ES

M (replay) 2 B, ZFHT 42 A4 A=
FE 2] 2 dAIH mEH o]

B, 30% njglos AT FEL Be|YY doleet GAH HuE F4
C ZEure EPshs delHe F Al b 9L Agstel J1E U o
Dz A5 AFYoH, BAE S F3 quelEe gom
Agate doldE BA A wE A dolHg JFoR s
Aol AgAE0] GAHOoR HTPH T FAUS HES FL £F &
ol W, gAMOR BEPY B FASK HEL AT £F HE 4
oLe-g el vt o

7] A4 At EAES ASSt] A2 B =29 vty (binary)

o] Ao de AdE RN wefet 7l

BN
o
i
1o
Eis
=il
i
S~
3
R
K

2 45,
A4 e B4 A F, oS A4 A§AEY AEEE I ¥

goly 4 el dis) d9gsta, & d+E &5
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A 1d A7 dolH

3.1.1. LEM~1b do]gAl

BHY=AE U= dlolHE Zdet Tt & =oF AH 715 Hlo]
El7} Zasith olet {ARE HlIolHE AlEshe HelHAMle2E Million
Song Dataset(Bertin-Mahieux et al., 2011), Celma 2] dlo]EJAl(Celma
2010)7} Yahoo! ™o]E|Al(Dror et al., 2012) So] oy, o5& AHF 7]

= BYA"Z(timestamp) TRI= 7]55HA] tAY, HlolE7F oty

=
— a—
of Z7444l Holel 4ol BT W 5o olfz AAHA e,

rulm c

LFM~-1b  dlo]E|Al(Schedl, 2016)2  AMgA-FAZ ol  HE| R
multimodal) ¥t ¢t HA 9 Fd Ao WH-S 5 Schedlo] 2016 &
iRt glolgAle g, goF 4 AH|AQ Last.fmd & Fa 20139 1¥45H
20143 8E71~] *P%X} oF 129kgo] FHg HF oHE 109 7 ol
Fsbar Qlet, % 159 FAl= o= 2,

=}

I o|HIE tjo

oL
:\E

o

3¢ AAT AL
A2 ID | ofE]AE D | d9 1D E# ID

(timestamp)

[® 3] LEM~1b Hlo|€Al 35 oJHE fojg A

47 olflEd] SHY o AE, WY W Ed] B oge nE WE

D Gl e B Sob vz, AEAE P J1%S BAste] o



o wtdz 7]E5Ho] glom, o] efo: AgAte] it Rt Ql-EAoH4]
EAAF=7Y, AE, ol 5), AR M2-&(hovel), &L UFZ
(mainstream) S FFohs &9 Ak, sote A5 oHE £ 8

g W T AR o A 547 ddd oy JA] Zestal Al

9] glolelle] 7158 HF o[MES] thel AT HF olMELfe] Ers
WE Aols Potd AR Y Ede duht SUEA ¢ 4 glon
tﬂowwﬂt E2 A% A7 Holel7t 715 5e] 94 ik ol wet
ole| A1) EF o
oz S

3.1.2. E¥] 2% A7t golE] 43

d

E# o] A& AlZH(duration)e]2t Af dols
B eRold molse A% A7e BE ) welolct. @45 dlole)
sfelg 9ia) LEM-1b dlojeldle] Eg8 RE Edio] dhal, Lastim o
Spotifyoll Al Al-§sk= API(Application Programming Interface) &4 &
Go] g AT Gae] dYoz Edo) A% W Y s ofea
Ed<s AMgste] Bl 2& AR HlolHE sAskRn. HolHAl W A4
32,291,134702] E=9] oF 32%<1 10,237,395702] Eof ] x]& A7t
dlolg7 =N eH, ol ALt EASS A% 3 A tlolHY]

]
ojzo] A& Agto] 022 Z|EEHo AY, ST Eo] HojE o]

1O I
R -

o

i ofu]atvy,

pd| o]

(SGCOH

l‘ﬂ H\h UO[I
o

[m

ZASHA Ay, EE 9l ote]AET O] mb(parsing) wA= HAEA] oF
€ Y olfE A& AR dlolert AR okt A& ARE HlolE7}
FHEHA 2 T5ol s 2 dFolA A B AEStLAt St oA
A el 245 7S 4 fte AP ey, o2 22 olfz A
A B 2 dfE] 2& ARE HlolE7E 2 32%°] ESS ARESt] A
£ Adgstrlo] 7t fivkal mashalnt
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Number of tracks in bin

0 0.5 1 1.5 2 2.5 3 3.5
Track ID (50 bins) <107

(2 5] A% Az HolH7t 448 EAEY 1.4 DS BE

Wz LFM-1b dlo]gAle] EZl2 1-32291134 7t A4y 1 IDEHS
A, ElolEA AAzNE EdSe] o= Fwe] thEA (popularity) S
WaFeo Bet £AR J1SH0] 8L

ol 4g4% tFAol £ Aol YL dulshed, (17 SlelH & 4
oF

Aol A& Agro] £3E oF At Jje] Edo] 1f IDEES] REE 1
e W AA=E IDgro]l 22 EdSo] dis] A& At HlolHt § w2
HEE SHEASS ERIT 4 Aok oS £ A, g wE
OAg 29 Ay 52 2T ZoF 27 FA5Y] dFA ol AE &
& Tof| HWFHo] Q= FA(Celma, 2008)2 135S wf, 5 A-gA
7§18 AEER dlolHA W] AR oF 160070] AT 2 i
B 9A AaE Ant EF oo mitd JHeAol Eual & 4 Stk
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Al 2 A AR FAH mEY B4

321 AME 2 1% AL 4o

2 AFolMe A mEd B4 WS 9 oF HFH A9

‘8 (playrate)’ o] 7Hd-& AREstRlen, A& F(E=Z)Y A& Azt

(duration) ™H] AMGAF7L ol & FFTt oHES] Y AP o= A9
skt olger A& /el =2 AT shte] FF o|RIEE &
= ARl disl 22 7Iee £ Hie||H(binary) #to® ZAAst= A
v e 2R e©el2 AREARY] A PRE VIETo=H FAARD HFH P
A5 7SSt ARBATE AFRE FEol disl AREAR-oEA Q]

(user—dependent) 7]

T'_— Ju =1

AHge] met Hoh @2 ES AR AAoA FEHE 4 A HH, o]
£ Boll A F& bl ek =8N ofde, $9 2 Sk &+
f1ol Z=°l dolixE Jugt dAeeE FA4L 4 A =Hoh

g, A wEW Holy Al 2ol H(noisy) 4= 7HAL ot
AMEARES ARt et whet Fof Edlofojete] il QlE o] ofu:
A% Fof tigh Ao AA ASr 2 HFH 84t TAIGlo]l ASSIA
I B/ B AR TF e, Xt AFst 42 J= Zort
(@7l AZEE FFA717] 91%hH oA AARE A7AoE HS
ol A%s5t= = 2357k gtk & Ao o2t - (noise) TlO]
B o] ks Eolat dut A& Al e A& (weighted playrate) &

g2 A8AE

=4 T2 Ao FANRE 7159
A ok spstel, 1 Te gk HA o[MET WAT W sEo]

T FAA mER] £ 7HSA]
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=2 5 . o qzg .
o oy | - —I— geo 27 eventi
o =t gt
) 4=2 335 oA
event i-1
=t gt

7 33 olME

[19 6] 715 ABe<s o= UH

919 Aol wet oM@ F o] ohel iHAZ AT A oJWES E
APEe ok AL (DI 2t o] W, ok A HH 7120 Hofot
N W2 0-1 Aol 9] FFEA golm, B ATelA: dold wE &

o] & 0.98 4753t

WPR( WeightedPlayrate)t,i = a X Playrate, ; + (1—a)x WPR, ;_, (1)

A AYT T ARES] AdS BEstel A AR Ackshe

7 AE e Fer AAF 4 9o, ol Fohe A2 tad
Zot. of o] Aol M k= eoll sl At AREARS] HFH oHIES] AeE

oju]giet,

I
1o

k
CWPR, = Y, WPR, , (2)

=1
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N
N
1o
2
0%
Yok
>
o
Jo
>
_O|L

4 7hE A

u, "ol 2] o] obd 715 AewtE A HETE HolA ASIge] H
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2) 5o FRHAALNS 12 712)EHE 7] oEe]
o

Aoz ogd 4 A

3.2.3. Al BA 20 RS- T AYE F

T OHAR Adtshks BA4e Ase-dd U AdE &
(log(Playcount) * Average Weighted Playrate)” ©|t}. o] 542 AFHEAPE &
4 2 pREoR ol Yur AAWEAT} sE Aold EaT
& Zolgte 71y stoll AgtElen, old weh AYRe-Hdt 7t
Qe & 54 ATl AARTE A8t & A=k 7=

o]
-
=
X}
AHgSto] B 7HE Ao JtoaE LTt o] Fote AL e
T}

sto
= =

k

> WPR,;
(playcountXAWPR)t =1n (playcountt +1)x z:1T (3)
o] E4e 720 AYRLet A4 ALT FH M AYE ST 2
sk 2= Qi EAS 7R olo] wat A8 EA TS oz |
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A 4% 87 B

B AT AEAEY Tof diE ATES T FAT 4 b GAA
Heu S50 W2 U ol gig WHE BHoR YW, olF 1YL
u) 71Ee] gAA wE S4e Wit )E, B APoR A8 4 it
LEM-1b dlol6o] Aga5e] A% S50 sl BA4 M9 el
HE 45kl A GAH MY E4S oe Hmst: WHE 1eld

CRERETEE I IS
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lr
olN

AP FH dugEe 34 o]2-7¥Hneighborhood—based)T} R El-7]
HH(model-based) ®AlC 2 UHEH|, o2 BT T2 otoldo disf H

Ae AT AgAl 47 BeSE 240 A 9 HNeEs} Holdl
the ZEAS ZHeth oldd o2 dTo] AHSEH LFM-1b HlolE|Ale
glolel 44 717kl 20139 19%E 20149 8U7HA Lastfm AHAS &
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Hi 34 Av] AHEE goly] §I8) Weold, wie AR, 218
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Rom, Fojd IA7Hul=, Ay, G, T AFohe FodAE 109 0]
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Aot gz F o (QF 69%)7F Spotify AHIAE ARESE] Last.fmol]
scrobble SFal QIttal Fom, o eof 432 7|e Fof AEZTY AU~
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nhd gAREAE 104 A= B7FsHA skl
AFAES] Aol Aol7h A=A
AHgstel FEE 1-60917HA1 9]
wro] AlXse [19 8l A

Bl 2ESS] A EeH, [I11 912 He] FoqxtolAl

AA B5of Aol

Set1
(Rank
1-15)

Set 2
(Rank
16-30)

Set3
(Rank
31-45)

Set4
(Rank
46-60)

CE RS
EER

Playcount CWPR
Chart 1 Chart 2
15 tracks 15 tracks
Chart1 Chart 2
15 tracks 15 tracks
Chart 1 Chart 2
15 tracks 15 tracks
Chart 1 Chart 2
15 tracks 15 tracks
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A. How similar are these rankings to your real preference rankings for these tracks? Please rate

each rank list between 1-10.

p 1-15)

Chart 1 Chart 2

Ulvetid Kvelertak Ulvetid Kvelertak Ulvetid Kvelertak

250r6To4 |Chicago Sky Ride Tweak Bird Sky Ride Tweak Bird

Sky Ride Tweak Bird Mind Eraser, No | Them Crooked The Eighties
Chaser Vultures Man for All Seasons | Matchbox B-
Gloria Lewis | Kyuss Line Disaster

oo The Eighties
Mind Eraser, | Them Crooked g'ﬂsjon front Matchbox B-Line Round Trippin' Tweak Bird
No Chaser Vultures Disaster

The Eighties
The Eighties The Eighties Riptin Matchbox B-
Matchbox B-Line Riptin Matchbox B-Line Line Disaster
Disaster Disaster

Mission from
God

The Eighties
The Eighties Gloria Lewis Kyuss Mission from God Matchbox B-
Riptin Matchbox B-Line Line Disaster
Disaster Round Trippin' | Tweak Bird

Them
Crooked
Vultures

Mind Eraser, No

Tangy Zizzle |Kyuss Tangy Zizzle Kyuss Chaser

Round
Trippin'

The Eighties
Matchbox B-Line Beyond Tweak Bird
Disaster
The Eighties Them

Matchbox B-Line Lights In Lines | Tweak Bird Reptiles Crooked
Disaster Vultures
Them Crooked
Lights In Vultures Them

Lines ineas Bifd Interlude With Ludes | Crooked
Beyond Tweak Bird Vultures

Tweak Bird Man for All
Seasons

Man far All
Seasons

New Fang

Shine Kyuss

Desire Be Them
Them Crooked Desire Go [fameinpala New Fang Crooked
Vultures Vultures
Shivers Tweak Bird
Beyond Tweak Bird You Think | Ain't

No One Loves Worth A Daollar, But |
Them Crooked Me & Neither Do [them Crooked Feel Like A Millionaire
Vultures I Vultiiees

New Fang

Desert
Sessions

Reptiles

Them
Crooked
Vultures

Mo One Loves Me &
Neither Do |

List 5c0]re(1 to List Score(1 to 10):
10k
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ool wel, £ WA BFolAE FolarEol BT FES AN T4 A
o AAWS © 100-400§] Aolel AXF TE F AM D47 2L
S 10718 24ES ARE F, o5 FoldelA AXstel 2 AES] 35
o thsl MBSt 2918 WIIEE AAstrt olHg WACR F5 o

B. Followings are lists of some tracks that you listened to. Please decide the ranking for these

tracks based on your overall preference for them.

**All tracks in a list must have independent rank values. **

Track list 1 Track list 2

Pale Blue Eyes The Velvet Underground Freedom Run Kyuss

Phototropic Kyuss | Rank 1 From Time to Time Ride

Exoskeleton, Part Il Dozer | Ondulé Mathieu Boogaerts

Anis In The Kitchen Masters of Reality | Rank 1 Green Onions Booker T. & the MG's

Mudfly Kyuss | Manolete Yawning Man

Molten Universe Kyuss |Rank 1 Plant Your Seed Brant Bjork

Sundown Torche Treehouse Song Nina Nastasia

Doraldina's Prophecies | Masters of Reality | Rank 1 Immigrant Song Led Zeppelin

Reservations Tweak Bird Mind Qver All Hatebreed

Tilt-A-Whirl Masters of Reality | Rank 1 Destroy Everything Hatebreed

[19 10] ¢ A3x =d 7} A = <A
A 38 g0 28 FnAZIHY 4% B
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W4 g2 2Pstel AL AL 5 U Bk LEM-1b dlelel Aol oF
1200 9o ALgR dlolEst 7= He] qlot, B At AR A%
A WA A% 28L Ty Aol ol

W Az AR Qlske] ALS
ARrog AgA doleg 4

4 AVl dlold, Pala QWAL 98, Wk Folh 2R Ao
A7 §AFHA LEM-1b dlolelfle] Agat Z2® dojge] 342 o
HEE, vt 9%, THR B/ 8RS F 300092 99
Gatdnt. o] & Aoz, 24 dueze] AGEE AEAE)
37 ol el JHEE ol A% BHoR AT YA £ 5
7b 5003 Hlgh, 7 o[MEY 47b 10007 Wl A§AES BE Yot
o olo] wel EAxsE PP Be) FnEol gD AEA Holele] &
L AA B AelRE Adstn 1505900, A =

4

/e PN
mE

A4
=1

AL [E 419 2t
golg & 4]
A& 1,595
A BH oIE = 13,510,310
AA 59 EY 4,402,995
23 oME Fdak 2,288.0
=H EY 5 I 6,569.0
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of Wit AS eAFPon, FHH FEo] disl 7t Ax F BHA
(relevance), $-14d(serendipity), MZ-Z(novelty)= 7]F2=2 AAISHATH
olof me} Al WA FFolMe FoAR AZoA A S, 2 7 A
&, ABe-g+ 7t AdE 5 B4 A4S 9AH gudos AR
b =" 34 JAE F Al 7HA7F FoReH, 7 2AEE 107 =
2 AR, oAt 1A f2E W] ZF Fof dis| Al 71 AEE
o2 Histglon, o]l & FrpHog ZF 4 FAEQ et T
FE AFstdct o] of HAAGL 108 Hx, 94 9 M2 IgH
/oty o] Hiolu & (binary) A== H7HEATH [T17 1112 4o ozt

A Foizl 4 Az Boh £ao] AA| Bgol Aol
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Followings are 3 lisis of song recommendations, each created using different preference

models. Please listen to the songs using your music player, and evaluate each of them based on

the 3 criteria. When you are done evaluating all songs in a list, give an overall score to the whole

list.

Relevance: How relevant is this recommended song to your music taste, in light of your music listening
history? Or how much sense does it make?

Novelty: Have you ever heard this song, either intentionally or unintentionally?

Serendipity: Was this recommendation both surprising(unexpected), and pleasant at the same time?

Recommendation List 1

Title Artist Relevance | Novelty | Serendipity

yes yes
no no

Count In Fives The Horrors

Last Night | Dreamt That Somebody Loved The Smiiths . yes yes
Me no no

yes yes
no no

Just a Girl No Doubt

The Velvet yes yes

Sunday Morning Underground no no

yes yes
no

Tomorrow Never Knows The Beatles

yes

Decades Joy Division
no

yes
no

Do the Evolution Pearl Jam

yes
no

Dissolve Me Alt-J

yes

Show of Strength Echo & the Bunnymen =

yes

Temecula Sunrise Dirty Projectors .

List Score(1 to 10):
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A A Z@e] ot Ao 34 F O gHeR 24EAH.
A A ZdelM AgAES F Hl AES &9 We(1-15, 16-30, 31-45,
46-60) =|A~E Ztzpof dish 104 A=o] HaE Agotalet. oo w2t ¢
A b =9 H HAES A ol Aolrt gleA] Hazk b 9] W]
e, GAE it Fofs

1
=]

dish Al 7] dAH HEd E4S 59 :
o] H4E F& Haer Sho] HiE=A BAEX(Repeated Measures
ANOVA)= 35t t=o2s A4 &9 HA1-60)°] et 22E
HeE Fdsto], &9 "ot A4 guEw B4 REE =9 HeR 5
of o] HHESA FAMEA (Two—way Repeated Measures ANOVA)S 43
skt [19 12l = Aer 24 g7t A v 29 it dis) 5
Al 24 T F2E HERH Zolnt
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Log(pc)

Playcount CWPR
¥ *AWPR
(r S\
Chart 1 Chart 2 Chart 3
Set1
(Rank
1-15) | 15samples 15 samples 15 samples
RM-ANOVA ———
- a
Chart 1 Chart 2 Chart3
Set2
(Rank
16-30) | 15samples 15 samples 15 samples
~——— RvANOVA ——
4 =,
Chart1 Chart2 Chart3
Set3
(Rank
31-45) 15 samples 15 samples 15 samples
~—— RvaNOvA —
f a
Chart1 Chart2 Chart3
Set4
(Rank
a6-60) | 15samples 15 samples 15 samples
S —— RM-ANOVA —_—

p Two-way RM-ANOVA —/

(24 12] A A £33 dHe g8 A4 24= 3

[ Sl 3w 2ol s 2
Sloh e o B4 A
29 W9l L AR &9l del SHE A5
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JE 1 FE 2 AE 3
29 pE w4 % | @RSBE | ry-ANOVA
el AE) % AE B | am (povalue)
B | mERd | 97 | w®EEd | B2 | BEEn

1-15 7.33 2.26 1.87 1.46 6.87 2.39 0.272

16-30 | 7.13 1.6 7.27 .71 1.67 1.4 0.470

31-45 7 1.78 7.33 1.5 7 1.96 0.703

46-60 | 7.33 1.76 7.13 1.68 6.27 2.87 0.076
(=91 0.72

1-60 1.22 1.82 743 1.59 6.98 2.24 (£4) 0.30
(5429 0.25

*1-60 &9 WY A9 olY WEEY B Ave] ofgt pvalueE Hehd

40



sL0Ma

Bmpimolms&ormkllsll-ls Boxplat of scores for rank list 16-30
10

-

la GIP:J ol

owpe fotpcianp: playcount
Iz

Boxplot of scores for rank list 46-60

Boxpiol of scores for rank list 31=45
100~

=

""" cpe logipc) amapr playcoant
list

onwlrw

Boxplot of chart scores for ranks 160

- |

owpr Ingipcyampr playcount
list

(237 131 A8 2 @A &9 990e) sl $3D W59 FA42 boxploy
Aol ofotd 7 AES HE Aolt FAHOZE felshA ot
46-60 %91 WOl FAE el Ao folg FE9] Aol el

(p=0.076) F7tHo= th-gHEE t—H A (paired t—test)S F-FoFAT.
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A8 S5 715

+9 BLE
A 8541
B 3=4
=4 D 944
FEEY
AT AE T =4 =3 713 Age 7|
(Ground truth) =9 g2
141 A A 229
24 8 =4 B 1049
AFTRELA
gL E 1 i
104 ] D 6=

A 64
B 4291
D 544]

[29 14] & A 229 29 ds 54 £4e +3F +=

i

A ATA A= Kendall's 7 (B AAG7F AFEEJ oW, 157
o] ZoAzrt At <=9 fAE F 3070(15%x2) Z¥zrof tis] Al 7HA] &
124 md] EA4o] AT 9] FAE Z4Zto] 9] ATEAo] o]F
Aok, olo wat zb Al mEd] EAof dfe 307H4 ] ABAT EE
Hch Zozrt £H9E wirlE FHAL 4 9] SAEnit 54

wAE 2ol me}, Fishere] Aozt

S Argst] ZF BEAE 30719 Aol thgh zHzte] AlE] ?7%
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52.1. Fd = g~E Hr7t At

o 4 dEoA e A mew EAS0] 452 B7tot
7] gk mhA £l 14789 ojAso] ofsta o, 289 ezt
S N8 Fof it Hae AFst AA YAEo] dit Haee AES
2] 9ot o5& ARt 1279 rofzto] digt W7t AME EASHH. (&

oA5o] AT A W5 B U

>~
Tlo
N
ol
_>|’1_'4

2z}
=
72 27 2 elaew AA 45 440

(boxplot)= WEHHT. e XS Sof A Se-dHd 75 Ade
2

oh o e

E4g 23 gnelEe] 489 U 528 23 2 2asd gg goir
59 W57t M B2 ATFS Byon, AR A5 B9 Y ke B
R

_ A S5-HE s
A 9% 4 b S N
=3z I =] 3 H
Wg | mzwd | We | mewd | ®Wz | szE4
5.5 1.51 5.92 1.62 6.42 1.78

[ 7] 24 334 & J2E] Wit A4 49 ¥« 2 BEWA
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Boxplot of scores for each recommendation list

score

cvflpr Iog(pc')*awpr playéount
list

(23 15] ZF 34 5 22EE J4 H49 4A1™ (boxplot)

o] & 7} EAYEE L&Y FH I AEQ Uit AA AL 7to]| Zolzt

U Bzt stlow, ofd weh Al FFo| A mEw EAS 5Y

W, 34 3 2AE] gt %041}—‘;594 @4—% T& WS ofo] HHES

A BAR A (Repeated Measures ANOVA)S £3589ttt 11 Ay} EA4H o

B2 A M43 Aolrt foloiA] e Ao UERHTHEA, ,=1.152, p

=0.334). 3% A% dA| Hebe T 5 /MO A7 A=A gt
~

7] 15l t-eEE —HA(paired t-tesE FFotH e, 1 Ait= [E 8]
oF 2ot offle] AvkE TS A Aot A Se-Bd vhe e &
B4 7ro] M5 Apolol gt folggo] &L Fo] &l AL & 5 Ut

(p = 0.19).
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AR 94 & 4 7+ AdE & 111‘3 Q—’F—&
n e gmg | VD ESEE RS | AN A8-8E s
o Age & Age &

t p—value t p—value t p—value
-0.658 0.524 -0.971 0.3524 -2.362 0.190

Folzl 4 = H2E o] 7 o s Al 7] A=@EA, MEsE, ¢
AR)ell et Z 149 9] Fojzre] Brt A4rF A 49 Bt )
olHE B7F A= e s, 74 Aol His) MEHer A £40]
ol Fo

A (Relevance)

WA 7} oA wew S4EE wEE A ) 24 2 elaE g 2
o ol FeldEol Wik BAY %

Eht glom], of
o4 14l 2t 24 T HrE

e
FPonz, 7} PrE BE B Fhel ASH AE Sk 14000tk
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o)

4 A, FHE F gAE WA H4Ut A mod EAo ot
Aoz YehFon(F,,,=2.69, p=0.086), ol ut
-7 (paired t—test) & F-Y5tATE. AFSAHS
™, ofgfo] AWE Bl +4 7tE A& A0
A B4-go 7S AME F A0 Hldl fogt Atol= w2 I

1 B4 B0l HlsiAE A3 A ] Hebs
J

ol 59 Fs4e] A8E ¥ 4 AAHp=0.19)
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e H 7hE AL & AR 95 &
n e gug |V REEE NS | AR 2492 AE
N AEe AEe F
t p—value t p—value t p—value
-1.571 0.140 2.1259 0.053 0.376 0.713
[ 10] 338 2 J2EJ g FAY F50 J¢uE AR 49 A
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Boxplot of percent of novel tracks in list per user

0.75-

0.50-

score

0.25-

cvxllpr Iog(pc')‘awpr playéoum
list

A5 RIS B AN A5-BR 1E ANE F 5L GAE mowo
2 o] 28 5] gF M2 47 MY Eom, vA AF AL
4% Agotel 2AR 5 g Az W7t A RS AFE 1ol
S !

4 F Y2E 31 Mz Haol fou|et o)zt e &lstr] {6,
S = d W, 30 5 YAE Hijt AR
2 =74 BEAFE A (Repeated Measures ANOVA)
Fqom, 1 Ay FHAHE F 2AEQ AR HLprt 4 o=
= g E2 Ao YBHTHE, 5=2.356, p

=0.115), olell wet AMEHF= Al F4
(paired t—test) & T35 AFSHZ
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4 7tE e & A Be &

g asa | A e
e ge |V RERE S | A 2543 A%
o Age & Age &

t p—value t p—value t p—value
1.091 0.295 -1.822 0.092 -1.412 0.181

[E 12] 4

uJ

2B Hg A2E A xR t—HAY % 2

goz sA=gom, ol mel ¢y Azt

(2)

7} olA]A W

=

1=

EAER T29 A 71 2H F JAE dis] Foixt
A4 Hate= [ 13]9] YERY fleH,
o] glole 9] A9 (boxplot)S [13H 18]} Zt.
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Boxplot of percent of serendipitous tracks in list per user
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