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Abstract People can listen to almost every type of music by music streaming services without
possessing music. Ironically it is difficult to choose what to listen to. A music recommendation system
helps people in making a choice. However, existing recommendation systems have high computation
complexity and do not consider context information. Emotion is one of the most important context
information of music. Lyrics can be easily computed with various language processing techniques and
can even be used to extract emotion of music from itself. We suggest a music-level similarity
evaluation method using emotion and structure. Our result shows that it is important to consider
semantic information when we evaluate similarity of music.

Keywords: music recommendation, recommendation system, emotion analysis, lyrics analysis
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Table 1 Characteristics of the global streaming services
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Spotify Pandora Deezer
Price per
Mot $4.99 $9.99 $4.99
Music 20M 1M 30M
Active User 24M 73M 12M
Offline Unlimited Unlimited
Service mobile - download
download
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Fig. 1 The trends of the global digital music market and the streaming music market[1]
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Fig. 3 Performance comparison between Syntax Only
and Syntax+Semantic
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Table 2 The statistics of the performance comparison

between Syntax Only and Syntax+Semantic

Syntax Only Syntax + Semantic
Average 0.3593 0.4702
SD 0.1462 0.1529
Median 0.3118 0.4287

WKt = -284.14).

gre) ol i Ueldth 29E 20 o]

Al="e] B NDCGE 0470282 7%
2 B 3 Al2"RET 011099 =4 YEebst
o EEAA UGS 23 EAXNE F 24 Ve
[RE=H A =83 NDCG ol thste] dls
t-78S AANSARS W {FIFE pe 22e-162 UE

1

wEkA =

A 2=Ele frolgFE 0.0590

N EAROR frelnld HpolE melt

ox
, olr
tl% o
>
%l
S
il {o ©E
A

rr
>
N,

2
)

<]

Of
W 2 12 2 o Mo
2
e
o

o

)
& ot go

o
i
i)

AT A

K
R
o
Lo

10 2 e
K
,
i)
2
o
_0|L
rr

[N
il
rlo
R
&l
N
b
X
A
Hu
et
¥
%2
K0

o
T %

rlo

2 i
M
d

2
N
AN
ol

iy
N
i)
=2

>
>,
o
i

of X2

+

=
1
30 o

of

ol

R

o

rr
o
=2
oo @
kl

I

o

o,

:ﬁ
=
ok

o
o
1
rlo
N
e

FA8 A2 Jepirke o
e olR ol sjHsiolel S A Ao

Lo
3

el
o
o
=
|
o)
=

ARz e = FF
wheb e 7
A AR Fe =

>
k1
i
)
=
ok
4
;9‘
i)

=8

o
2o
£
n
K
e

o
bt
J

2

it
R
i
RTIN )
X0,
do
tlo |
>
0]
tlo o

G

=
&
50
i

o,
)
e
fo
o
ui

e
e
>
),
o
2
o S
=
o,
Lo ke

2 H

L
- O

Fd Alz="d Last.fm¥}
o

slelzk giek 4@ 2

e 43 B 5 5 37 49



486 AR5t R A4 =8A A 22 F A 10 5(2016. 10)

B FERE FEY & JvH TS Fopd FHLo] 7t
53 Ao wlth

74 o] AAS & 9 o dRske A= e
RAo2 BRIt} Plutchulke] ¥/ 8719 712 AL
22y ggEe e A4S iy s dE o
joye sadness®t W-LEH Il fear= angerst W-3ETh

anticipation& surprise®] W-EEH i disgust= truste}
&€tk WA Emolex o] WlE]e] s RIE A}
£3HH Wojols &85 714 do] A FFE v}
5% ol 7vEh

vpxjEto 2 B Ao s EHE 849} oy a4
9] 7tEAE E A AlEEHelAS B3 AF @e
2 AAsHAt) vlolEle] A77F oF 157 Fo
W&o Training Set¥} Test Setl.2 FE3}7] FE3}
ok wEbA 714 Sy 71HS o83l HAe] rtEA AL
£ Ze A% FH Al=EY %S ) AE F AUtk

— A= T

References

[1] "Main Music Streaming Services and Technology
Analysis Changing Digital Music Market,” KOCCA
(Korea Creative Content Agency), Jul. 2014.7

[2] W. T. Glaser, T. B. Westergren, J. P. Stearns, and
J. M. Kraft, "Patent {US7003515}: Consumer item
matching method and system,” Pandora Media, Inc.,
Vol. 1, No. 12, 2006.

[3] Z. Hyung, K. Lee, and K. Lee, "Music recommen-
dation using text analysis on song requests to radio
stations,” Expert Syst. Appl., Vol. 41, No. 5, pp. 2608~
2618, 2014.

[4] J. Su, H. Yeh, P. Yu, and V. Tseng, "Music recom—
mendation using content and context information
mining,” Intell. Syst. IEEE, Vol. 25, No. 1, pp. 16-26,
2010.

[5] L Fernandez-Tobias, I. Cnatador, and L. Plaza, "An
Emotion Dimensional Model based on Social Tags:
Crossing Folksonomies and Enhancing Recommen-—
dations,” Proc. of the 14th International Conference
on Electronic Commerce and Web Technologies,
pp. 88-100, 2013.

[6] C. Laurier, J. Grivolla, and P. Herrera, "Multimodal
music mood classification using audio and lyrics,”
Proc. — 7th Int. Conf. Mach. Learn. Appl. ICMLA
2008, pp. 688-693, 2008.

[7] X. Hu, J. S. Downie, and A. F. Ehmann, "Lyric text
mining in music mood classification,” Am. Music,
Vol. 183, No. Ismir, pp. 411-416, 2009.

[8] S. M. Mohammad and P. D. Turney, "Emotions
Evoked by Common Words and Phrases: Using

7) o] BRL AFR AguEe] FTTalx AF AN W BB A%
TP RANE =g Fu A wel oz Wgsds. 4
] oA ge] REE wHle T 5of 2B AH| 20 7SR

X rlo

E

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

Mechanical Turk to Create an Emotion Lexicon,”
Proc. of the NAACL HLT 2010 Workshop on Com-
putational Approaches to Analysis and Generation
of Emotion in Text, pp. 26-34, 2010.

C. Orellana-rodriguez, E. Diaz-aviles, and W. Nejdl,
"Mining Emotions in Short Films: User Comments
or Crowdsourcing?,” Proc. of the 22nd international
conference on World Wide Web companion, pp. 69—
70, 2013.

B. Logan, a. Kositsky, and P. Moreno, "Semantic
analysis of song lyrics,” 2004 IEEE Int. Conf.
Multimed. Expo (IEEE Cat. No.O4THS8763), Vol. 2,
pp. 27-30, 2004.

R. Mayer, R. Neumayer, and A. Rauber, "Rhyme
and Style Features for Musical Genre Classification
By Song Lyrics,” Science. Ismir, pp. 337-342, 2008.
H. T. Cheng, Y. H. Yang, Y. C. Lin, and H. H.
Chen, "Multimodal structure segmentation and ana—
lysis of music using audio and textual information,”
Proc. IEEE International Symposium on Circuits
and Systems, pp. 1677-1680, 2009.

"Ten Minute Master No 18: Song Structure,”
MUSIC TECH magazine, pp. 62-63, 2003.

N. C. Maddage, C. Xu, M. S. Kankanhalli, and X.
Shao, "Content-based music structure analysis with
applications to music semantics understanding,”
Proc. 12th Annu. ACM Int. Conf. Multimed., pp.
112-119, 2004.

A. Jamdar, ]J. Abraham, K. Khanna, and R. Dubey,
"Emotion Analysis of Songs Based on Lyrical and
Audio Features,” Int. J. Artif. Intell. Appl., Vol.6,
No. 3, pp. 35-50, 2015.

T. Bertin-Mahieux, D. P. W. Ellis, B. Whitman,
and P. Lamere, "The Million Song Dataset,” Ismir,
pp. 591-596, 2011.

K. Jarvelin and J. Kekildinen, "IR Evaluation
Methods for Retrieving Highly Relevant Docu-
ments,” Proc. of the 23rd annual international ACM
SIGIR conference on Research and development in
information retrieval - SIGIR 00, pp. 41-48, 2000.

o] A ¥

20149 At AREFHE o)
20169 At AREFHE A4}
Bpoke 24 WENZ 24, o)y

vhe]id



487

tlo
o
op
o
f
£
)
Jo
>
ki
Ay
o

IR I e

o34

20083 oA et 7AFE Heta &
AL 2008 ~8A MEdista HFET
S Ay, dddore &4

WEAD 24

195
19821 d AMEdista HATeka} A 1985
d Univ. of Texas at Austin A} 1988
d Univ. of Texas at Austin BFAL 1988
d~1990d Georgia Institute of Tech-
g nology Fal4= 1991 ~&A) A&distw
¢ AFEBAY W Bk vlolel]
o]z, XML, Alwig <, dldo]g




