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Tracking the Real-Time Emotional Response of Music Signals

student : Li-wei Lin Advisors : Dr. Stone Cheng

National Chiao Tung University Master Program of Sound and Music
Innovative Technologies

ABSTRACT

The reason for the general appeal of music lies in the emotional feedback that
music offers to its listeners. So, how to extract an effective approach from music
signal to identify emotions response is the main purpose. This work proposes
that music arouse our emotion response turn to the next story with continuous
playback, it should be a real-time alteration not a static state. For the reason,
research proposes a sequential framework real-time system to tracking emotions
evoked by musical signals and recording the rate of each mood total time length.
The higher proportion of mood means listeners feeling are more strong and
long-term. The research considers psychological factors and cites Thayer's mood
model reference. Five feature sets are extracted from the 200 WAV file music

clips labeled mood state and applying to " Emotion Scores Counting ; to define

the distribution of sample space. Next, training two classifier (GMM, BPN) and
recognize emotion by 100 Pop music testing data. Finally, the system has three
methods (static emotion tracking, time-lasted rate and dynamic emotion locus
visualization) to exhibit our result. Beside the researchers invite 66 college
students attending total of five times music mood questionnaire survey to

statistics an objective result as research verification.
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Pitch Class Profile
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2.4 Back Propagation Neural Networks (BPN)
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B AR/ it

Active -Positive

Mode Major, Tempo Fast, Harmony Simple, Loudness Loud,

Ex: happy Articulation Staccato, Pitch High, Rhythm Flowing

Very Active Tempo Fast, Loudness Loud, Mode Major, Pitch High, Pitch Variation
Positive Large, Harmony Simple, Note Onset Rapid, Pitch Range High, Pitch
Ex: excited Contour Up, Articulation Staccato

Very Active Mode Minor, Loudness Loud, Tempo Fast, Harmony Complex, Note
Negative Onset Rapid, Pitch Contour Up, Pitch High, Pitch Range High,

Active-Negative

Ex: angry

Mode Minor, Harmony Complex, Articulation Legato, Pitch Variation

Small, Tempo Fast

Passive- Negative

Ex: sad

Tempo Slow, Articulation Legato, Mode Minor, Harmony Complex,

Loudness Soft, Harmony Simple, Pitch Low, Note Onset Slow

Very Passive- Negative

Ex: depressed

Loudness Soft, Tempo Slow, Pitch Variation Small, Articulation Legato,

Note Onset Slow, Pitch Low

\ery Passive

Positive

Tempo Slow, Loudness Soft, Articulation Legato, Note Onset Slow,

Pitch Low, Pitch Range Low, Pitch Variation Small

Passive-Positive

Ex: dreamy

Mode Major, Harmony Simple, Tempo Slow, Articulation Staccato,

Loudness Soft, Pitch Contour Up

.ri—”\*‘ ;_F %
SRS AT GRS LR
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Energy+

High Exuberance

Happy Anxious
Excited Sorrowful
Pleased

Exhilarated

onten
Peaceful
Relaxed
Serene
Tranguil

#

Lowr

p Stress
Low High

B 3.2.1 = A s Fac)
19



»>

m > V2

’

B

AFEESFABE - P ELIRAL BT KT B EE RERP G Ee

-\“l?

5 it

H P~ T en B A B 5 K ARARA 5 TR ALY AT
,fg/w\ = ,/‘z N ,}I—\)xl ﬁp]{g: ;—}?A\lk\ﬁ b';’&] ;ll‘gﬁ?%}"igﬂl‘gﬁ‘g%% ) ,:‘ AT mr}:)J.%i . F,,.

MATLAB » 7 5 4 * ¢h 2k 5 WAVE 4

. fEEE |

41 ssuinfeh k&

TR i
" sm mmsm @ .

=tk &=

TR EE [

| sEaERBEARSSH |

| pmsERuessR |

v

| BgEs Ese |
| |

LTI ‘n%

\

o RS R 5 e

B it 22 40
Bl 4.1.1 % 3indz BLE

20



(1) 4 s >

F_k
~

AV o Fachdfed  WAVE 582§ # 45 % 0 B4 5 14700Hz » Bk 24
K 16-bits » B B-f o ¥ LA A R RIGEL T 0 VR FhER Y 30 g B BT
Tty H - el aihie o SR P G5 A28 o R H RN AR RS

FikAple oo EERARBEAEZT A o

(2) 77
WA At B ARGE - e 47 § AR R E - "Bk T 14700hz
KR

EERT RARNE ) 3

TS

M E B kR o "‘/F"tid'ﬂ E i

FRi AIL - 6 R B SRS %

ﬁ\

3 1

7‘"\

WG f=it e = E B 5 2048

.m‘?

BikAR gL L A 5 1536 B % A B -

(3) # s P

2244

KRBtk BHimd 328 W dE <] ARG T BEARER ()3 £
kR ()5

ek

<A T~ (VB R (Voo R > i 2t 431~
4357 B &7 HE AL e

(4) 35 i B-R4 A K

S BRI A TR - A S S BT B D BT A B o A u L T

N

/7

BEA IR - B L T RE ThE B R RS 6 R A

DR BB T 6 RS B 2 %o 44§ S

(5) #5~5 B Pl 90 B %
CEUHE SRS TR E R ST T SRS S ST

Sl KRG DR B AR o U W Rt R TR i g R

$k
5
IB;
E:

W FE FR e e oo Y45 F P Emip o

21



(6) v~ 2 F
I 2 BB B RAIT R A G TR BB A H o et - kT A
3

FEN A B e FA6E Mo ENFI R LRI FOAEE

FURAD SR LI ARG AL B L BRI PR

Bpdien 2 2480 AU 5 (DFEEE R QBT bl Q)N AT AL LB - 2

v}.ua»

FHE* S FIARNFDOF LIS EE > BBk - B S ReEe
Bod o R RIEY OB o F S P A - R T R F VR

FEL LR ERE S Hep 3NET R5% -

4.2 P RFHF I

A AR AL E 200 B

o4
\'l'ﬁ\‘

F R B AR AR S WAVE 58 & B B 30 4
H OB PR 14700HZ ~ P~k 347 & 16-bits» 53] & 7 3 B33 S4oiniF 3 £

HiES BT3B 8 o pIE L 5 EIN(Polyphonic) e s x 0 S s CD

' 2

AN F A 2hd MIDISEFRA2 hgsn o & Bg & 0P RY 8 5 it 8 - B
Mend &P EC > 31 Thayer Fagiedl? aw faagw] @ (D&~ Qr B~ E R

(BT Ee I d BB PIFEARBEERES - BER Xy BHFEg

LRy S ERETLET A 421

10421 PRTHEEAS R Bt

Rt L1 WALREY PR AP 25 /EWF VR s

Bt 50 50 50 50

22



4.3

.m‘!r

EE TS 3 N

LR AT RS AFTAIERY RHREFNT TOT R 2 I AR

o

B ()F EEEGEA (S E  GPEHS G (P Wl - @

B
7

<k

¥

i
m

PR TG IS SR SR T F SR v PR R

o
T
3

GEUERF AT 2

a4

Fs R £ o hodt % B SRR T BT % & L) o

iy
\"'ﬁ
F_&
-

BEARE P o R AR ESE T AR L B nivr o F 4 T U

LR AL G - BAR S AAFERARZNR LD F RRRRG

By o A e ® B Ao R g A drl o T Rk BEP o

431 FHTERER
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B R PR AR A RS UEAT S R R o F R R BT o CEREE 2
EH(STFT) R 228 > R A ME N ZET LI XL 2 %R a i B R &3 38 -
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Spectrum Flux (m) = i H (IS, [k1l—1S,.[k1])

(16)
where H (x) = x+1x]

.

PR - A R ER TR B T e R R E e N S H -

.m‘&

24,4
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Waveform of - Over the Rainbow
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R 431 5 0~20 fynpE k) B 432 Bl A 2 N (16) B gl n R o B d
M DT T U AR BN RO TR - B HE g

By od - gy BULT G ARPE S AERORRDRT 0 A LRI R

THLTEDERE RALABEFPELERE > P 25408 433 %7 o

B Bl B A LR Y L5 32 8 S0P (Loudness) ¢ 5 B g

E A RN B4 A SR B OB L T A

¥
PEA cdep L 2O FEITEYEEF I 2P ER A1 FF 82 ¥ F Apiy

R X PR BEE o - R T U d&d BF giag £ (Volume) k &Rl o H -

Sz B A M et B 0 S A G R R R oo S

N
Volume,[m] = > | x,[n]| -
n=1

7/

A R BPE G R T o R E S N AP EIREL TS R el SR oA

P (decibel) » §F ¥3+ 5 3 2 40T

N
. 2
Volume,[m] =10xlog,, nZZI:Xm[n] (18)

433 HALG(F )
B ASLaifd s ph Firg § 2R3 ERM O AP 2T E S 53 <

T A B G AT 0 BT gL o TGRSR D R BT A 4T U A T A 0 I

ot Bl EUEE BAEES 7 B 5 3F 5 3 47 % (Sub-band) > I 47 & B S AE A chdp 3 B

oo Tl A - a3 B % TR 0 RO R N R RO 4 BIRL G L & overtone /L
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AEGSEBEF S nRF AP - B PIEF 2472 88 AR RE AR A
B RS RGP - g Bk o B BF AP R ML R B
FEREALBAEARI AN T L AR Ao HBBHEE E R DB B Y N KA R
TRORECEEF Y R AR PMUE S A o A2 PUEHE 0w (Centroid) e £ 4 R
(Bandwidth) sraie & ff K s 45 o SEH F o3t B 2 Ve 30

ST (FIKE] S, IK1))

N/2+1

> 1S, [K| -
k=1

Spectrum Centroid[n] =

PR el - AR Y B o At lck i ok SR AR ) A R SalK]
FRIFMTE e K RIIFEE o e S LA T R
BoRF B AL EROG RN R RISLFRBEF R WAt S e
o

N/2+1

Y (f[k]1-SC[n])-| S,[K]|
Bandwidth[n] = *2

N/2+1 (20)

HE® Bap gy B g e SCena et § 9 i REE 2 4135 41 3
AR R B AR A BRI AR o ABEAN Y B T e BN
BGOSR B T AR ES P T AV RF 1A
i R R SR TR SO TS RO TR T 2 Ao (20)50 AT

N/2+1 N/2+1

> (FIKFIS,KI) > (fIK]-SCIn])-| S, k]|
SpectrumEnergy = =

31,1 Nz @
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434 4L PREAL

FER L ARG R B o] S R R EIAS ARG R R
FRADRREIPEZERE - CEFANEHRT V- FEEHLFT P g E40
Wy g 2395 P o #8734 * Pitch Class Profile (PCP)= 5% » igd ‘EpFpeif =
R TIPS > 7 - I M KRR - ehg IR s PR hgE
#cig 3 # (Pitch) » @ 3 * 100Hz 3 5000Hz 2 B chff R 5 o Fleh® R GRS+ 2 F
frd @ Ao MnF P A - LA BE 2 F2 AP GA T od 4oL 3 (Semitone)
2 B G TR RELIA LI AR AH N R (Octave) 40 5 3 R

SRR A o TV BAEHE Y L W3 Bk & (Pitch Class) v 40T

fo k
P(k)=|24-log, N'Tl mod?24 (22)
PCP[P(k),n]= Y| S[k,n]| (23)
P(k)

PR EERHTI2ABE AR s H Y 2(22)Y kR AgEE S Ak)
TR AR B WM B S AR A BR AT EH D AR s

24. .og{fﬁ TJ%% hBReip S B E LA RS S o £ o A di(mod) S R -2 4T ch

PSR B A o F o SR E R T A &3 F(PCP domain)ihd 7 2 o
B opigizaisl o S[(k=0,1, .., N), N5 % n B g =l > ADs 33K
B0 e A SRR 310 PCPI(P(K)=0, ..., 23), ]85 & n B3 f=ens 8 & slicie > B ;

B Ty BIERP R AR LD R AR RF LT E 12 THESEDI2BE A
ot licE it P 3B o fi iR BB R A5 2k

0B AR E pEd B ep FEATH - B3 BB FHAeT A N2 B o
simplified PCP=PCP(1:2:23) (24)
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or simplified PCP=PCP(2:2:24) (25)

Bofs#rspt i VO PCP w BB MR e E N F TF IR B
AT ) SR BN AR AR R P N Rehg B RR T
PP R E LR N BE D BB F 1R KBRS PR R TR
BAeE BIITHEIA N PRI RS EN R AP FEIARNTIIEE S &

mED LRSS E D BRI AR AR EKE -

435 feBicit R

FrBETL AR FARZTan @ B ARG b afoif 2R o foidanfo @ 4 g

<r

A~

o F 2 A fobaie BB AR R L o o o F P A B =2 PCP

F TR

P REAAE(TEEFOF)EAH e /RT RN G5 - B oAk s o

Note1[n] = max[ PCP(1:24,n) ] (26)
Note2[n] = PCP(index of Note1[n] ilZ,n) (27)
Dissonance(n) = Note2[n] Notel[n]+ Note2[n]

Notel[n] max[PCP(all,all)] (28)

74(28)¢ Notel[n]% % n B3 =7 & # &% h5 » Note2[n] R 5 Notel[n]*r ¥t
HWe 7 B>7 ud Notel[n]#r¥ e PCP & % 51 £ 4o /i 12 # 12 {8 3] » Dissonance[n]

PlE % n BF iz foid ek > 2325 2 54 5 Notel[n]4= Note2[n] =t &3k 12 Notel[n]

4= Note2[n] iz € fr &t & ~ & max[PCP(all, all)] s+t & -
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R(xy)=2[ w,(f)S (t)x+bias, +w,(f)S, (t) y+bias, |

f=1

PRk Z % T @ As » - B adadiAh i xERfey Bk d DHESE
PHGERAWROFTREL St - BRSERATL 258 L EKEDR A
R ET A Si(t) 5 tEFR % fAFdhE &R - W) ~ wy(f) BT 4 = 4 & ] Thayer
A end fhe chic R {r/R 4 fh o | BRI AEZ B3 Ap R it Gl i) o

A SR AT RAFL A e ibigE ok 4.4.1 ik

L4417 # L Bl S b

P FREFERER 32 = AT B fe et B
i 2.39 1.09 0.3 - -
B A -0.53 - - 3.22 3.33

4% (& bias, ~ bias, 3 ¥ 0B hE 5 1A BT BEACGET L R EE 2 1 ki
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FIA L B Gt IR e A B KRR B B b ik @ AR R
Z e HE E a0 RE v o R ELE § 5 ASR(Audio Silence Ratio) 2 s £ B~ 32

F5 54 @ 4 SdARdfs% ASR i 3518 f B 24T LT Kl /B 0 T X F R R
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AU EEEEEE Yo

1 N-1
ASR = Nz; (1-son(STE (n) - pxavgSTE)) (30)
m-1
STE(n)= kZ_;a”z (k) (31)

N-1
avgSTE = %ZSTE(n) (32)
n=0

For? ARNEZHEEFP 2 fi8E BN F1ER5E > sgn S £ B 4E S

oo B A0S 1Pt 0 -1 @RS Y ShSTE(N) 2 % n B4 feanEpreic £
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Human Labeled Emotion Tag = 2
Emotion Trajectory of Moonlight
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46 PRTHV RS S

OBl 453 S 0 FER W A S 0 R T AR A G BT A o BT
RAP T AFRETHE Y 4o p HenA 553 B el 2 R A S EE &7 2

2,

Retpk o Ay A u* A A E GMM(Gaussian mixture model)2 2 BPN(Back
Propagation Neural Networks) » k& {7 2 g2 50> T3 T F &2 1L A A BT E5T

W% o GMM 7 1 3 R TR A 0 50 4 BHERE R SR F 0 3 RS PF

=%

L4 & p s Wk s BE B4 A 8 R 4> PDF(Probability Density Function)# % d
HB R AT F > BN ET L PDF ¢t ife o B BRI RAEY
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GMM Contour on Emotion Plane
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B TORIRR R SREE B iy 49 3 oonk @ NEod F R ahlgE B L s
TR OREECH 200 A ST A S TR (E § 6.1~62) 0 @ ¥ 2 REERAIF SRR &
FREAA(FH63~64) g ol & @is Vs ity PIREDEY ~ FRRE S

PEBRETAAANAREN GO BRARY GW L E T R R R hlicd) o

R

6.1.1 il &

EEHET TN F LR WS S P E B PR ek S
L RS L SR U R RS TR SRR SIS S T
SRR PR ES UEAEFERE S ER LS AESE LS G F AT

I e 4)3 lfj/éﬁ}é%;ﬁ;jk’_g S e = —E—’ﬁ B X ik FIFEL o

% 6.1.1 7 5 B H2 B enip I b

L H #E

A & vodk & 8 @ (The Carpenters) 15
5 L pE % (SNSD) 13
4 4 + + (Lady Gaga) 12
B & = Fl(Linkin Park) 12
# 2f = (Beatles) 12
e = & v5 B (ABBA) 9

7 Bkt ¢35 (Celine Dion) 13
% 72 (ENYA) 12

6.1.2 # %] 4 % " Goodbye To Love |

Mg BT AL TEF P F D LR g S RE AL H - g
Frdh o a AOEF RS himied F 3 % BT TR E B0 o0 R AR e
A% £ > ;jﬁiﬁ;?é BT LTI DR X Bcd & & 2364 0 iop B ﬁ’ﬁ BOA TR

W EBARTI R 0 A 2D R Y AR R R R Y e B
39



o fAIRRLBR - BE CHBRARY > MEFHHEIRLPE R F e r {6

B RLE S Fagd kL REEEER -

Carpenters - Goodbye To Love.way
Mood tracking result
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Anxious Depression Content
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Carpenters - Goodbye To Love.wav
Mood tracking result
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6.2 RS S

7. 6.2.1 BlREEE(-)

DRI Rk & 1B E|(The Carpenters)

JrHiEs 1 GMM

HARIFE TG AR E RS

AL (3 15 dh) : :

Content Depression Anxious Exuberance
Yesterday Once More 77.15% 13.24% 0.00% 9.61%
Superstar 22.58% 52.52% 12.89% 12.01%
Rainy Days And Mondays 53.69% 34.19% 3.92% 8.19%
Back In My Life Again 90.21% 1.91% 0.00% 7.88%
Ticket To Ride 20.37% 79.63% 0.00% 0.00%
Goodbye To Love 66.37% 0.00% 0.00% 33.63%
Bless The Beasts And
child 71.89% 16.73% 0.00% 11.38%

ildren
It's Going To Take Some
T 95.25% 4.75% 0.00% 0.00%
ime
There's A Kind Of Hush 72.09% 25.80% 0.00% 2.11%
Sweet, Sweet Smile 68.65% 20.88% 1.80% 8.67%
| Won't Last A Day
. 89.48% 0.00% 0.00% 10.52%
Without You
For All We Know 6.84% 86.41% 0.00% 6.75%
Touch Me When We're
Danci 89.79% 0.00% 0.00% 10.21%
ancing
Sing 72.74% 17.37% 0.00% 9.88%
Please Mr. Postman 30.63% 19.85% 14.64% 34.88%
% 6.21 BlFEEE(C)
HIET - KIT ik &TEE (The Carpenters)
5306igs : BPN
_ 5 T & P AL YR R EL

A $4TE(15) : :

Content Depression Anxious Exuberance
Yesterday Once More 56.70% 34.81% 2.74% 5.74%
Superstar 9.51% 70.58% 5.74% 14.17%
Rainy Days And Mondays 34.37% 50.81% 4.35% 10.47%
Back In My Life Again 64.36% 26.24% 4.94% 4.45%
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Ticket To Ride 20.14% 79.12% 0.74% 0.00%
Goodbye To Love 50.24% 10.62% 6.84% 32.31%
Bless The Beasts And
) 60.01% 25.60% 4.91% 9.47%
Children
It's Going To Take Some
T 89.00% 9.25% 0.47% 1.29%
ime
There's A Kind Of Hush 61.78% 37.62% 0.61% 0.00%
Sweet, Sweet Smile 34.18% 55.83% 9.02% 0.97%
| Won't Last A Day
] 69.78% 16.33% 2.84% 11.05%
Without You
For All We Know 15.00% 82.26% 1.69% 1.05%
Touch Me When We're
) 76.10% 8.94% 6.27% 8.70%
Dancing
Sing 10.42% 18.60% 16.47% 54.51%
Please Mr. Postman 56.70% 34.81% 2.74% 5.74%
% 6.23 BlFEE%X(2)
IR /DA (SNSD)
SRS © GMM
- AN &8 P R RET LR
447 (13) : :
Content Depression Anxious Exuberance
Boyfriend 2.83% 2.93% 8.14% 86.11%
ECHO 5.75% 0.00% 14.71% 79.54%
Gee.wav 5.77% 3.14% 29.43% 61.67%
HAHAHA 5.33% 0.00% 0.00% 94.67%
run devil run 11.75% 16.31% 29.66% 42.28%
visual dreams 8.79% 0.00% 3.37% 87.84%
way to go 9.50% 0.00% 2.97% 87.54%
COOKY 9.23% 0.00% 5.74% 85.02%
Mrtaxi 6.64% 0.00% 39.57% 53.79%
Genie 23.59% 0.00% 6.69% 69.72%
chocolate love 21.41% 0.00% 5.13% 73.46%
oh 15.75% 0.00% 0.00% 84.25%
hoot 4.77% 0.00% 13.38% 81.84%
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4 6.2.4 plEE ()

B | /D 2LRH(SDSN)

5YIE%  BPN

Tty 25 (13) %@'f%%%ﬁﬁfﬁé@ﬂ%%ﬁtb%
Content Depression Anxious Exuberance
Boyfriend 1.22% 1.95% 5.59% 91.24%
ECHO 14.99% 1.36% 1.75% 81.90%
Gee.wav 4.66% 0.90% 9.36% 85.09%
HAHAHA 0.00% 0.00% 0.00% 100.00%
run devil run 0.42% 0.13% 10.38% 89.07%
visual dreams 1.43% 0.17% 16.89% 81.51%
way to go 4.08% 3.29% 1.24% 91.39%
COOKY 3.45% 0.16% 11.04% 85.35%
Mrtaxi 1.39% 19.85% 23.05% 55.70%
Genie 2.37% 0.18% 34.24% 63.21%
chocolate love 3.45% 0.40% 1.00% 95.15%
oh 5.17% 0.54% 0.61% 93.67%
hoot 3.94% 0.50% 9.13% 86.44%
% 6.25 BlEE%(T)
JEIE# ¢ 2Z0H-R-R(Lady Gaga)
773828 © GMM
it G (12) %@’%é%?ﬁﬁéﬁﬂﬁéﬁtbﬁﬂ
Content Depression Anxious Exuberance

Bad Romance 41.83% 3.82% 2.54% 51.82%
Starstruck 24.76% 0.00% 0.00% 75.24%
Paparazzi 5.28% 3.30% 44.15% 47.27%
Boys Boys Boys 10.76% 0.00% 29.34% 59.90%
Love Game 5.41% 6.83% 45.35% 42.41%
Money Honey 16.71% 0.00% 10.35% 72.93%
Poker Face 20.40% 0.00% 0.00% 79.60%
Just Dance 34.22% 2.04% 2.53% 61.21%
Fuck You 15.15% 6.02% 27.21% 51.62%
Dirty Ice Cream 11.15% 0.00% 0.00% 88.85%
Monsta 7.69% 5.27% 43.69% 43.35%
Optimist 11.55% 0.00% 79.15% 9.30%

44




% 6.2.6 Bl %(2)

IS ¢ 2R (Lady Gaga)

54 1 BPN

HARIFE TS AR E RS

h 4 E(12) , ,

Content Depression Anxious Exuberance
Bad Romance 8.81% 1.44% 2.03% 87.72%
Starstruck 4.99% 14.99% 35.08% 44.94%
Paparazzi 1.90% 6.67% 4.01% 87.42%
Boys Boys Boys 5.45% 8.68% 2.37% 83.50%
Love Game 11.85% 3.68% 11.59% 72.89%
Money Honey 2.42% 3.29% 67.37% 26.91%
Poker Face 9.22% 0.30% 35.06% 55.42%
Just Dance 3.14% 6.87% 45.40% 44.59%
Fuck You 11.52% 0.99% 52.47% 35.01%
Dirty Ice Cream 8.39% 1.43% 17.79% 72.40%
Monsta 1.71% 1.72% 15.98% 80.58%
Optimist 5.86% 9.83% 38.28% 46.02%

% 6.2.7 BlEE%(-)
HIET © BiS /A (Linkin Park)
733828 © GMM

it G (12) %@’%?\\%ﬁﬁﬁéﬁﬂfﬁétbﬁﬂ

Content Depression Anxious Exuberance
Papercut 6.10% 0.00% 76.66% 17.24%
One Step Closer 14.49% 0.00% 61.40% 24.12%
With You 10.39% 0.00% 55.64% 33.97%
Points Of Authority 11.97% 0.15% 72.42% 15.46%
Crawling 17.17% 10.77% 34.35% 37.71%
Runaway 9.30% 0.00% 62.14% 28.56%
By Myself 10.68% 1.88% 58.56% 28.88%
In The End 13.12% 6.61% 36.17% 44.10%
Place For My Head 21.43% 0.00% 50.42% 28.14%
Forgotten 3.90% 0.00% 61.38% 34.72%
Cure For The Itch 29.61% 2.25% 17.21% 50.94%
Pushing Me Away 8.21% 1.85% 57.83% 32.11%
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% 6.2.8 RlEEE(N)

VB ¢ e A E (Linkin Park)

JyJes © BPN

_ ey LS RO i L mw

h 4 E(12) : :

Content Depression Anxious Exuberance
Papercut 2.90% 0.70% 70.83% 25.57%
One Step Closer 17.20% 17.75% 10.57% 54.48%
With You 7.22% 1.46% 56.57% 34.75%
Points Of Authority 0.29% 0.16% 94.29% 5.26%
Crawling 5.77% 1.32% 83.69% 9.22%
Runaway 9.07% 1.06% 63.43% 26.44%
By Myself 7.25% 3.03% 82.59% 7.13%
In The End 7.04% 12.52% 57.12% 23.32%
Place For My Head 5.98% 1.61% 74.42% 17.99%
Forgotten 2.15% 7.05% 65.55% 25.26%
Cure For The Itch 10.10% 12.08% 59.01% 18.81%
Pushing Me Away 22.51% 0.74% 58.36% 18.40%

% 6.29 BPlEEE(H)
HIET © #75HVU(Beatles)
733828 © GMM
_ SR IF LA PTG A R LR

h+4E(12) : :

Content Depression Anxious Exuberance
Happy Together 51.06% 17.34% 1.99% 29.62%
Can’t Buy Me Love 100.00% 0.00% 0.00% 0.00%
YESTERDAY 58.92% 37.77% 0.00% 3.31%
Imagine 100.00% 0.00% 0.00% 0.00%
| Want To Hold Your
Hand 6.22% 1.19% 30.50% 62.09%

and.

Something 18.81% 55.78% 25.41% 0.00%
Hey Jude 59.89% 0.00% 0.00% 40.11%
Let It Be. 82.56% 0.00% 0.00% 17.44%
Good Morning 48.77% 0.00% 2.09% 49.13%
Love Me Do 52.69% 0.00% 0.00% 47.31%
Stand By Me 72.57% 0.00% 0.00% 27.43%
yellow submarine 67.58% 0.00% 0.00% 32.42%
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The Night Before 1.1% 29.3% 51.5% 7.92%
Lucy In The Sky With
] 75.22 6.31% 0.00% 18.38
Diamonds
% 6.2.10 B1EE ()
JHIEE © 7FHPY(Beatles)
JHAES © BPN
_ ey ESa e i L mw
Fxh 2 E(12) : :
Content Depression Anxious Exuberance
Happy Together 41.58% 23.35% 3.90% 31.17%
Can’t Buy Me Love 100.00% 0.00% 0.00% 0.00%
YESTERDAY 36.59% 48.74% 7.28% 7.39%
Imagine 89.74% 10.26% 0.00% 0.00%
| Want To Hold Your
Hand 4.02% 2.57% 23.59% 69.82%
and.
Something 65.90% 6.15% 2.42% 25.52%
Hey Jude 30.54% 28.17% 4.28% 37.01%
Let_It_Be. 60.41% 13.39% 4.10% 22.11%
Good Morning 13.20% 21.51% 8.88% 56.41%
Love Me Do 8.78% 20.47% 16.31% 54.44%
Stand By Me 29.83% 8.14% 8.88% 53.15%
yellow submarine 30.19% 21.47% 4.87% 43.46%
The Night Before 9.67% 6.54% 9.42% 74.02%
Lucy In The Sky With
D ds 59.05% 26.60% 2.71% 11.64%
iamon
% 6.2.11 BPlREFEE(+-)
JEIE# ¢ ABBA
734EEE © GMM
. SR IFLE TG AV LR B
B/ GHEA ) , :
Content Depression Anxious Exuberance
I Do, | Do, | Do 6.86% 0.00% 0.00% 93.14%
Loving You 44.38% 37.50% 10.07% 8.04%
Lay All Your Love On Me 25.17% 8.01% 9.11% 57.71%
Money Money Money 26.83% 37.07% 11.99% 24.12%
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Dancing Queen. 39.42% 0.00% 4.64% 55.94%
Honey Honey 26.55% 2.44% 13.25% 57.75%
| Have A Dream 84.16% 9.34% 1.66% 4.83%
Mamma Mia 33.78% 4.24% 0.00% 61.99%
| saw you walking in the
] 13.85% 5.04% 20.27% 60.85%
rain
% 6.2.12 PlEg % (=)

JHIEE @ ABBA

54E5 ¢ BPN
() %@'F%é.%ﬁﬁﬂﬁﬂﬁlﬂ%ﬁ?%ﬁttw

Content Depression Anxious Exuberance
I Do, | Do, | Do 4.12% 0.29% 0.11% 95.48%
Loving You 20.25% 51.04% 8.35% 20.36%
Lay All Your Love On Me 4.70% 7.34% 7.47% 80.49%
Money Money Money 11.74% 48.72% 12.26% 27.28%
Dancing Queen. 7.53% 0.45% 7.62% 84.39%
Honey Honey 8.29% 1.37% 3.39% 86.95%
| Have A Dream 79.92% 14.81% 2.73% 2.54%
Mamma Mia 10.99% 10.68% 5.22% 73.10%
| saw you walking in the
) 6.62% 9.12% 22.78% 61.48%
rain
% 6.2.13 PlEE % (+2)
JEIEH © FEIIKE5(Celine Dion)
JrHiEs ¢ gmm
_ SR IFLE TG A LR B
AT (13) : :
Content Depression Anxious Exuberance

My Heart will Go On 20.99% 62.45% 16.56% 0.00%
Think Twice 62.81% 4.24% 0.00% 32.95%
My Love 55.21% 10.49% 8.80% 25.50%
The Power of Love 46.38% 13.56% 3.57% 36.49%
Tell Him 57.75% 26.65% 0.00% 15.60%
Falling Into You 15.40% 51.47% 25.08% 8.05%
All By Myself 22.02% 53.02% 20.80% 4.16%
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Immortality 81.68% 6.50% 0.00% 11.82%
Beauty And The Beast 18.13% 51.81% 27.73% 2.33%
There Comes A Time 17.38% 15.21% 54.49% 12.93%
Seduces Me 67.78% 21.38% 0.00% 10.85%
The First Time Ever | Saw
22.26% 68.59% 9.15% 0.00%
Your Face
Goodbyes 21.63% 46.90% 30.14% 1.33%
% 6.2.14 PlEg % (L)
VEIEE © FEWkIk4S(Celine Dion)
JrJ5ies © bpn
ity 2 FE(13) %@’%&%ﬁﬁ%ﬁ@ﬂ%?ﬂt@ﬂ ‘
Content Depression Anxious Exuberance
My Heart will Go On 7.78% 72.57% 7.96% 11.69%
Think Twice 45.55% 2.66% 5.50% 46.30%
My Love 57.01% 3.72% 4.46% 34.80%
The Power of Love 21.97% 21.03% 6.63% 50.37%
Tell Him 36.56% 38.25% 2.91% 22.28%
Falling Into You 15.66% 11.38% 19.06% 53.90%
All By Myself 10.83% 65.78% 13.02% 10.37%
Immortality 70.02% 11.90% 4.59% 13.49%
Beauty And The Beast 7.24% 66.12% 12.79% 13.84%
There Comes A Time 9.01% 28.66% 41.89% 20.44%
Seduces Me 53.88% 28.78% 8.88% 8.45%
The First Time Ever | Saw
Your Face 8.84% 82.49% 2.69% 5.97%
Goodbyes 46.67% 10.62% 10.24% 32.47%
7 6.215 Pl % (+ 1)
EIEE ¢ ZLHE(ENYA)
Jr¥HEs © gmm
il 2TE(12) %@%?\%ﬁﬁ{ﬁ%ﬁ?&ﬁﬁtﬁ _
Content Depression Anxious Exuberance
Orinoco Flow 98.38% 0.00% 0.00% 1.62%
Aniron 20.64% 73.15% 6.21% 0.00%
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Storms in Africa 92.62% 0.00% 0.00% 7.38%
Caribbean Blue 100.00% 0.00% 0.00% 0.00%
Wild Child 100.00% 0.00% 0.00% 0.00%
Water Shows the Hidden
Heart 26.34% 73.66% 0.00% 0.00%
ear
Anywhere Is 49.81% 22.17% 15.22% 12.79%
Cursum Perficio 33.42% 59.25% 7.33% 0.00%
Amarantine 61.25% 38.75% 0.00% 0.00%
Trains and Winter Rains 81.87% 3.75% 0.00% 14.38%
Boadicea 35.75% 64.25% 0.00% 0.00%
May It Be 26.94% 67.58% 0.00% 5.48%
% 6.2.16 BlEE % (+ )
IS ¢ ZAHE(ENYA)
r¥HES ¢ bpn
- S SE P IR R ER 5

e $4a7HE(12) : :

Content Depression Anxious Exuberance
Orinoco Flow 38.15% 26.42% 16.55% 18.88%
Aniron 5.77% 94.23% 0.00% 0.00%
Storms in Africa 56.94% 17.37% 10.53% 15.16%
Caribbean Blue 23.81% 22.64% 24.76% 28.79%
Wild Child 89.45% 10.55% 0.00% 0.00%
Water Shows the Hidden
Heart 10.26% 89.74% 0.00% 0.00%

ear

Anywhere Is 31.46% 58.56% 6.25% 3.73%
Cursum Perficio 13.15% 86.85% 0.00% 0.00%
Amarantine 52.52% 46.08% 0.59% 0.81%
Trains and Winter Rains 64.36% 22.91% 4.37% 8.36%
Boadicea 31.14% 68.86% 0.00% 0.00%
May It Be 11.51% 84.04% 3.09% 1.36%
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Bl-#: La_Vie_En_Rose

e E: Edith Piaf

gl jE: Bossa nova, Pop.

When providing your ratings, please describe how the music you listen to makes you feel (e.g., this
music makes me feel sad). Do not describe the music (e.g., this music is sad) or what the music may
be expressive of (e.g. this music expresses sadness). Keep in mind that a piece of music can be sad
or can sound sad without making you feel sad. Please rate the intensity with which you felt each of
the following feelings on a scale ranging from 1 (not at all) to 5 (very much).

1 2 3 4 5
Not at all Somewhat Moderately Quite alot Very Much

1 | Wonder (B 2; 3&%x): Filled with wonder, Dazzled, Moved

N

Transcendence(#H#k; 82 ): Fascinated, Overwhelmed, Feelings of
spirituality

Power(d@i) J11Y; =52 HY; F-E#Y): Strong, Triumphant, Energetic

Tenderness(;B#1; ¥117): Tender, Affectionate, In love

Nostalgia({#££5 7 1%): Nostalgic, Dreamy, Melancholic(Z8£17)

Peacefulness(S£E#HY; ZEEERY): Serene, Calm, Soothed

Joyful Activation(S i1y, £im=EHAY): Joyful, Amused, Bouncy

Sadness(ZE, #£5): Sad, Sorrowful

Wl N|O|O | ]|W

Tension(j%&EjHY): Tense, Agitated, Nervous

Zentner, M., Grandjean, D., & Scherer, K. R.,Geneva Emotional Music Scale (GEMS-9), Emotion, 2008
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