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Analysis of Association between Mood of Music and Folksonomy Tag
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Abstract
Folksonomies have potential problems caused by synonyms, tagging level, neologisms and so forth when
retrieving music by tags. These problems can be tackled by introducing the mood intensity (Arousal and Valence
value) of music as its internal tag. That is, if moods of music pieces and their mood tags are all represented
internally by numeric values, A (Arousal) value and V (Valence) value, and they are retrieved by these values, then
music pieces having similar mood with the mood tag of a query can be retrieved based on the similarity of their
AV values though their tags are not exactly matched with the query. As a prerequisite study, in this paper, we
propose the mapping table defining the relation between AV values and folksonomy tags. For analysis of the
association between AV values and tags, ANOVA tests are performed on the test data collected from the well
known music retrieval site last.fm. The results show that the P values for A values and V values are 0.0, which
means the null hypotheses could be rejected and the alternative hypotheses could be adopted. Consequently, it is
verified that the distribution of AV values depends on folksonomy tags.
Key words : mood of music, folksonomy, tag, last.fm, AV tag

2 o

FTakve Fakovld AREE B2l take] fate, Bl e, Alzol Tl A Eol Atk # A7 A=
L ol FAHES dldsly] Y8l 2ore 97 e (ArousalZ Valence2] W E)E 299 YR B2 &
sk WS ARgStaAl vk =, A(Arousa) Wt V(Valence)Rhg ol-&-3te] Fote] £9)7]1E FAHCR HHS}
I, B BAE AV R tEAIA HAs s BvF AR A FrTte fAbeE AV #@E zhe 2ol
A sl AAHo g Eo717F fAE SES AT 5 A Aok £ =ReME o9 AFATE AV
Fakwv) BIeke] BAE Holsts vigElol S Ak, BIisk AVake] ¥ AAE Z45] S8 KT
woF A AIEQ lastfmell A =43 HI2E ElolE el el ANOVA HF& shaleh A2 Az vatel
Rl tiste] Al 15 LFEE P7F 0.0 A7 1A Yy S A9 5 Stk dEHOR F
2km] BIe] mEk AV 3t B27F tEde AS A5 € 5 Asth
FHo] : S E9|7|, EAL0|, E}, last.fm, AV Ei2

*
[*]

ol =3 Z19(2010-0021097)

o
tlo

| RS 201098 FREKANED) ALOR FFATAD] 7)ZATAY A
T AR A IHF LT AN AZES )T WF)

E-mail : bmkim@kumoh.ac.kr

TEL : 054-478-7544,

FAX : 054-478-7544



T7+& SVR(Support

12, wisgE|o) 89 Bj19t AVEHE

et 2ok 2ol e BEd

EERET RS

i

Ak
=

T

[e)
Vector Regression) =

7ol o)

1

o
pil

zd

o

Het

=

=

o]

u) &} Z A7) E3)
ZANAE

PR AL $GA |

1=}

1. A2
Aol k.
Fo2 B

R

AR =
=z

o ALl

1 Fx2=2 %

el Adodn

o

M%Mﬂ% w(ﬂm@,o@imwmﬂwmmﬂzo_uﬂa%ﬂo%%o_ﬁ%ﬂom

- £ &R o o ] CEETHCS o "W T
P g B crEERTER T ey P T EE TS e
HT_ T S < I O._U.I LIO#XOL. e
2T S EstvE R Eedwl oL S e T
L I TR AT VI o PR S i S L G s
I F o o ﬁ@bﬁﬂn_o@%ﬂ‘_tﬂlﬂﬂ%Ao%ﬂobturﬂﬂaﬂl
sl T i R R B T I
W< T F W& e T M TR MG T
e T TR Taa My caxd  WEEALE T T T
%WW%6 I _owaﬂaﬁo_umomewoﬁa%iﬂ%ﬁ%ﬂxé%wutnﬁ
gredn B orLe T Ty e TApTaeT R
Mgy o ol . g T omn ™I TN R PRWT TR GG
ﬂ%%z,uhwr L T B o S = ol
ﬂqwaﬂﬂﬂm o o?wmw quomw_7x&%m._u_vlo_u,q@%olatﬂ%oliﬂ
Aoy dom . & B R N N N I B g B SR
N Ty ZELTFC N wma ke 9l ek E B o W
Mo op ™ E O R R B ol L N T N R
T oW o T D c EETUTRB T E g e Iy Tl
~ % Fo o m T Vﬂﬂﬂaaﬁ@aﬂmgﬂmﬂq&l,tﬂﬁuoi_ﬁﬂo#aioiﬁ
T oy TN gy TE SEew g w® Ex S o nr g o w gt
Woo ooy T gy T %E_%ﬂﬂﬂﬂim%%%%ﬁoﬁ%éaﬁﬂ%aﬁur
T OFE N T K AT 5T EF oo WA BT T N
PREFIBETTNTIPRETBTNIEET FAPORT AT HT BT
ERG P EEERDR 4T TR T FESTT kg KK S
X sy AT o= O T w N B g ™o ~ 4 ® 3
e - B o more BT o Mo = o NN B

= XOXCE R N ﬂoﬂoT of p W T %,_N:Lﬁm I,ﬂuﬂﬂbtﬂlﬂ
oo R PP eyt g T B F o N T e
J.UAT]‘Ir.AIr s - J;U;O\Ih\_‘l .HL m_#o\mu X o= 7 K
- R = PN T e T T U G Pdo §meg e TR
= = =0 e o T2 E N, T R B R k3 To
uﬂwhﬁu%ﬂunu%ua%_z%a. P o oy bmlwﬂ WEI@%%%%
AT RT A _g R oy FF N R A
R Rl o I Sl R  Hoool m g ok by
BT e L dos L omom O KTy o T hagmo @y o
A O f P g VMol og ™8™ awmd o TN IR
dams ey T gl _xlxm IXREFXgpSHIT
s bF T s Che L IeXT y PRI IR o B
otutﬁuﬂﬂqo_uuﬁm@mtﬂﬁ_w{ ,gomm“ W oE iutwqme_aoﬁown?ﬂuumm
P TR Ll Tola W T EFRT g T,
R RKE TR - o BN gy o B N R T
TR N F Ko BOX oo O X o 2 iy or oy N
- N nh X! SR 2 AT = o utog AR~
S B O S O TR VI TRl s o SR L B O~
e rE 2w g gl mr el ex ¥ o aF oaxs
T AT R F T P OT AR o BRI g BT L B
ol ,Ax_‘_%.WA_._ LENR_M‘WO_E O_ z_mﬂu*&\mﬂnfﬁﬂuﬂrﬂoﬁﬁoﬂ\mﬂ Oﬁ %&OE E#V@%Wﬁiw

— X = =

s e T T Fraw swnwmpd st PamSdg o <Py’
5 HE ok MAMPETETRTTHTFEANIXNEN > HTITRARDT

CERERE

WA ot

L

R

it

o

(taxonomy)®l] we} A=

o]
S

gl

=

=

ol

1

AVEESH B917] E2en) bl1ste] )

B

]

Ea

[e)

=

=

i o

S

o]

Skt

WA B 19k AVRL Abole] kA
k<)

1

.

3 A

]

1

AHEol AA=HA
[e)

171
shete] e ofo}

S

iy

R

o

ki3
A

A



e Ao FHY Aol AW o] F gy %
F AR 9 AYe erd & AR
goto] Ughe A9, d ANARE QYsiAY
gl weh of® BRo &3=AE AR ok
dh LZAY A Sotol A% LolAE 3ol
A olg e g e Bgd 247 Ak bsd 12
A F9) shbe dawold] ueh 450 sk
WS ALgSHE Zolth AEOE BRI 1 BF
o AFsHe AAYRE AF QALY BRAES
ggats Zolth AT Pawrlo] hE FRE A}
A SQRES ol Alo|ES Belsts A% 54
AZel AW BRE Yol L, FH AAY Aol
eFgoE AZE cloldo] F71E B§ Byl 2
A" & ek T A shte) Fhenelo) shiel
g o5ty o] st ol gel FAE A
S ooldo] g s AHe] BLseh o B
7 98 Fawrt gRET JEd Fawele A
A4 EFYHQ garwvle] AFHe) P g
o BPH PR AL, ARG G sl
22 AAE ARACE s Bl o o]
Aol Gz FAAAE Pl Pole & & Atk

S A H WSS AGstshs Ao hEH

Al 24 1Y 1 ()9 Russell(1980) 22, 18 1 (b)
o] Hevner(1936) 22 1|7 Thayer(1989) 2o 9]
t}. Russell 223} Hevner 292 HEALE 7|Hto g
g RUE ou7t FHHAAY FEAN 2844 B
sk o] 2ot Russell 23} Hevner B2 o] F 358k
TGS Bekek Zlo] g4 Thayer®] 22 Edo]y,
Thayer®] 22+ Bdox = 1271 @& AME-Siot
T3 & =RdARE £9715 FE57] A EYE
74E Thayer® 2xk #9171 RIS A&t
Thayer®] 22+l #9171 EdoA&= &9
Arousal ¥} Valence= ©]Fo%x ¥WH o=
-‘“—Eﬂ Arousal> HH AL Fotell A ==
€ YE™ Valencew 559 Y-S UERATH
1‘%] 1 (o) 4% Thayer®| 22+ 91719 1270 ¢
A7 FEAEeY] A VERd T1golth

Soto| Bel7|et ZAL-0| EfT| A A 55

(a) Russell Model

(b) Hevner Model

Arousal

Annoying Excited

Angry Happy

Nervous 2 J Pleased

Valence

3

Peacefu

(c) two-Dimensional Model of Thayer

Figure 1. Music Mood Model(=(2003)2|
=M ZE p.61)

Liu(2003)= = 9171 Q14 Al="E& Abe 3=
dl o] A|2"HAME Q3 ~AEFS A 25 OA
M2 E738t7] 98 #HA ER/R7IE ARSI o
g3z, Al7], Z X3}, note density, w4 (timbre) 52
EAS AFESIS TR Katayose(1998)= H+-<tell disi

A 7243 (sentiment) FF AlA®S Aokl E=H|, o)

liﬁﬂc’ﬂfﬂv_— 8- o] 23| olE 7} WA Sof FE
HEEY o]ZREH WaT, i, stEY, 4

(form)%°1 FEEh o3 F A2EgS UEdE

oulE Zty ot &3 HelHENE {83

S FE37] olE e WAE MIDI B 7|54 %

AHESIAL Utk AT, B AA A e 2oto) 7]
FHOE HOYA & ES 5 HOHE 7
AR Z HAY ¢ e A" = =4 OW
THEric D. Scheirer, 2000). ©]Z <13 o] HFE

%0 dlo & foir foir ot m
fr oo rir X X o oX

dolHzRy Jgdos 2ors gAd >

NzEol ha B ool A71EAh
Feng(2003)7 1 Q)& w3e} ofe|Fe|old 57

2 olgale 291718 )

Zah

- happiness, sadness, anger,



fear -o] E91712
Ogihara(2003)= 221 (timbre texture), 2%, ¥ 53
= ol&3td E971E "AskeE WS ArEATh
o] W E E97]9] BEFWOZ Hevner(1935)2)
AAHE-E(checklist)S Farnsworth (1958)7F A4 §F 13
Mol FEeA IFES AFEEIATE Yang(2006)o] A=
WA e EF IS AMste] o £91719] %
L& FAE Yeilie AFE Stk AT #A7)
HE A| 288 TS 23k tiElA =2 ASS

2 = S
ojA ¥k AWHAl Eghgo] TAIG Fote] g At
ste AsS JehliAl Zshr] diel mote] R
7F 29071 A sl AdE & Ak
Yang(2006)9ll A= 91719 5474 @Y 91712
o] x¥9 RusS sl dstr] 98] HA 7]uke] 9
7] B WS ARttt sHAIRE Qs AuaE
AFste AL A9, #1A HE ARREH Al
o] A ALS ANZE HYsA £ F dS

A& &}al (Yang, Y.H., Su, Y.F., Lin, Y.C. and Chen,
H.H, 2007); Yang, Y.H., Liu, C.C., and Chen, H.H,
2008)), °l& @#MAst7] 98] 9171 FHE AMES)
Zo] o Thayer®] 23+ 2917 Bde] 7} &9

r\r

e AA -1~-1abole] AR ol ARSIt AV
At Z2le 2209 MEE ool o] g 7k g
°of AR o]FoX7] wel + el 37 FA47E
Fall Ste R FF0l Jhssdl "k AVAITE 971
fleted ¥ Aol 7t Fetuitt AziRlel A ztst
T AVHEES AHAC R gdEsts AR HoH &
A= shlth Yang(2007)-4 AN = Tt AREAR
SEFE A2 AVAIF e HISR3 AREAL H ekt
ol = Aol wel AEIWHIHEIR Fi)e FE

g
£ 2 Aldstel g BA el el A

Lee(2009)—4 Aol A= Thayer®] 239 #9171 &
3 72 B4 S oldstel s 7€ HES
= Wl Uig A7 AAskAaL, B39 3(2011)
o] Al A= S A] Thayer®] 22+ #9171 Ed& A
g3kl &of 2o mE 917 £2E E4skdth
2 =EolAME 28 320119 AFellA st
gt wokel AVEI kv Alo|EdA ST
wore] BIE ol &ote] F2kem BjILeh AVELHe]
HAE Ao

Sore] Fawr) B1E o §d ATOIE Sweven
9]

(2009), Cyril(2009) Kim(2011)¢] ¢17-7} 27 5}

k!

=8 Cyril(2009)2 Kim(2011)9] Aol FaA ]
Abo| E(last.fm)dl] EA3Hs Sote] 97 BIE o

&3t %‘?#94 9712 Aoy, Soto B2
o =3} £ sk F, o] AFEL A
AR s %ﬂ 7]% shubel S AR FHF st oS
WolA T & =79 A BE #97]E ok E
= AV Bdg #5310, o] o &3t MEL o
o] AV #E d 53t

Steven(2009)¢] 3¢] AN = 7|E HIAES ol &
ste AMEE Foto] AHEJES o Al=FolA 2HF
o2 g8 Foste W °

]i'jq | .
BOHE A TR . ‘/‘r-LrOVJ Sote] BAE

Sh= W4 ot Steven(2009)-4 2
5o HIE AREERAITE E =AM &

3. 22o| hE AVt Xl % ZAwq|
Bl =%

< last.fm AA AN A AREA}S 2 XiI%E]
15 dehi= AV lastfmoll A A%

rﬂ
e
do
\I

geth w}w& 2 A7AEel A 2E 1,000
=l thste] AREAZRE AVEL
TR skl oF f‘&E}. SHAIRE o2 W2 = f HlEo]
Uy A & d7ase] sH22s ddAoA X
M 2 E=TelME AAdA o2 (20119

T P AV HOIEE o]&ste] AV #E o5
& 3le BdS FH8t, o] RS o]&3t



of AV o5 RS St Hgolx, W e

SVR % 29S olgdtel AR F/1e Sotel AV
e dEas ot (19 2 FL). B =EelA
L AVR 93 B9g PEH] A% S dolEE

38
T o

712 22011)9] HolHE AALL 519

=)

Extraction of Representative|
music seament

Existing
music
segment

AV value
& features g

Predicted AV value

Representative AY
value of Music

Figure 2. Process for AV value Prediction

31. 2 i 2 F&

FAUY 5ot dE S FE7] 8 £ =
ol A= 0110l A ARE3E ote] & EAWH
S ARSI B FE WS 2o T2 JE
E FE8, AH FRAYRE o] &3t FohS #
g & 2 =9 T 29 AuA ol M 2
AXE dgste] xS FEsAch 5] F#
Z B2 A d 7149 Sandier(2006)2] §AF E1F F
H2H Y WS AFEE T Sandier(2006)2] FAF T
7F 2E2dE e £ 54 WH &, 99 B

A (Timbre-Type) A1A 2 5%, ¥ E}FY(Timbre-Type)

Soft k-Means 22| 2B Y WS Fot] oo 72
AEE vl

FAE e 5T ol FARETEY] A FHE EH

AL & YA S ALtk

AR 7 & AES HE PR AA stk

AlFA= 2 1ol ¢Jsto

ALk o
€, = Ex (n)x(n)* = E|x (n)\2 o))

*

71A, z(n)S T A-AX, z(n) & AE29

Soto| Bel7|et ZAL0| EfT9| A A 57

SVRe| 35 9 #Es] QM E 99 5HS
FEstodof skl 2 =wolAe Lartillot(2007) 4]
MIRToolboxE AF&3}$th. MIRToolbox®] +Z= 1
g 33 72 xE HZ 2Yo] Al1d 98 (Audio
signal waveform)©] Y ET < W 2FE(Zero-crossing
rate), RMS ol X (energy), 3 2 2 (Envelope), 2= E
H(Spectrum) 12|32 H¥ W F(Filter bank)E°] A4t
A #HEHOo =2 Z}7+e] mean, std, slope, period freq,
period amp “12]3 period entropy T3 7S EAE
9747 & B

Zero-crossing rate
RMS energy
Envelope ﬁ—» Attack/Sustain/Release

Ny Centroid, Kurtosis, Spread, Skewness
/ Flatness, Roll-off, Entropy, Irregularity

Spectrum » Brightness, Roughness

Audio signal

waveform ~
N

\

~. .
% Autocorrelation

Filterbank { Envelope —_—=> Autocorrelation —— Tempo
Spectral /x\ Spectrum Ji Pulse clarity
Figure 3. Extracted Musical Features by

MIRToolbox(Lartillot(2007)2| Z2&MIM &l p.238)

| ~~»> Spectral flux

Melscal o MFCC
el-scale spectrum
P s Fluctuation

Chromagram — Key strength — Key SOM

Cepstrum ———
~—» Pitch

o
+ 3 1% %ol A3 (Linear), H]413(Polynomial),
RBF(Radial basis function), A]ZL% ©]=(Sigmoid)] Ml
7}A] o] tHRyu(2008); Chang(2001); Lee(2009)). ] 7]A]
v, 1, di= ZF AdedlA ] B EE ov]gitt & =
wAME BE ALS AR, A9 e
L LIBSVM[I1]ol A %7] o2 Agsts 4L A}

& Sk



Table 1. SVR Kernel Function

Kemel Function Formula
Linear K(a:,-,xj) = wLTxJ
Polynomial K(x z; )= ('yx T; +r) >0
Radial basis 2
Klx,x,) =exp|—— —;
function (z,2;) = exp o | z—a; |

Sigmoid

K(z;,z;) = tanh (’yq;iij +7)
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Figure 4. Tag List of Music
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(a) Call of API

<tags artist="Sally Shapiro" track="I'll be by your side">
<tag>
<name>swedish</name>
<url>http://www. last.fm/tag/swedish</url>
</tag>
</tags>
(b) Result of API call

Figure 5. API for tag extraction from last.fm
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Table 2. Number of Music depending on Tag (NoM :

Number of Music)
tag NoM tag NoM
aggravated 1 calm down 8
agitated 2 care 80
agog 2 chill out 61
amused 4 comfort 30
angered 1 composed 19
Angry 98 console 1
Annoying 37 cool it 6
mellow 440 sad 564
mournful 3 Happy 337
Nervous 33 satisfy 8
Peaceful 67 settle down 6
pensive 9 simmer down 3
pitiful 16 sleepy 43
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Table 3. Result of Mapping Table

NO tag Representative V | Representative A
10 sad 0.07 -0.03
11 Smooth Soul 0.20 0.04
12 sadness -0.30 -0.31
45 happy 0.70 -0.07
46 get happy 0.33 0.32
47 | Aways makes me 0.37 0.01
happy
419 angry 0.54 -0.10
420 | angry hate music 0.58 0.15
421 angry grrr 0.20 0.23
424 angry songs 0.78 -0.01
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Table 4. SVR performance (SCC
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Table 6.

Result of ANOVA Test (A value and V value)

AV

A-value V-value

Source

tag | Enor | Total tag Error Total

DF

11 412 423 11 412 423

Seq SS

16.11 | 38.67 | 54.78 | 1.21 13.92 15.13

Adj SS

16.11 | 38.67 1.21 13.92

Adj MS

1.47 | 0.09 0.11 0.03

15.60 3.24

0.00 0.00
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