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Music Recommendation
Using PLM sentiment classification
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Spotify2| Web APIE Es8{A =8 LT2|ES ATHEH, ALK}
L2 E MEHAL S L2l E S2 ABXIE & M3
thresholdingS st0{A 1AM Q2 ALEXI THZ S HEICL 0| XS
HIEO R ZF AF8XI7t E2 LS8 & MU|Z LI¥St, K-NNE &
gallM x|l otg FHSICL

0|24t {E0] NLPE &&310{M sl lalie] 7|AtL} 7t=2] article
2 HIEtO 2 description2 X451 vectorst SHCFD LIQIQICEH

e EP‘*(HIH e Xt|2| lyricsof| CHEH 2RI &telstRin, ol &
5 St Z2 0|50| S Z0|2t TEFSIRICE MK, AL
23 7|8t $£_ OFR2f= AlZtE Ol H|ofol| ZHel 4 o]l gl ¢
2|Z0|Ct O|E 7HAIE &g8351H, &3] Ldt= 32 diggingO| 7Hs5t
5| AlBZHEQl AH2|7t Ql= efizte| ZH MOl B

E
=
28 T2 FHE 4 AUCHH, M2 FHO| TH5SITHD H25HAC

ol

2. 9of 7tAL HlO|E{MI(Baseline)

1. go_emotions H|O|E{All A1

go_emotions HIO|E{AI2 Reddite| 4837 HRL|E|O|M F=E=!
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**QLoRA(Quantized Low-Rank Adaptation)**= C &2 ¢10{ 2!
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ARIS AFFMESLICE O A|ABIZ L2l 7IAE &4 7|0l A |5t
1, EZ35} 4! text-classification2 E3l| 2 =22 CHESH= A< 374
o| A EfIE F&eLICE O &, FAR!I SAFE(cosine similarity)
S AI2ot0] 2 Ef 7} RALSH CHE S&8 FHELICH

3. 3130 2% 24 Y 24

1. 3=20{ 7}A} dataset2] Exjf

§t=012| 22 2 EfZEl T2 JHAL CllOIE Ale] EXH7t 7+ 2

ZAES0[QJCt M2t 2 Z2ENE|NME= 7IAME 7|8te 2 stE S ot

7|2t 244 2449| foundation model2| M52 &4 Al7|l= A
i
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2. 8t=20 7|t pre-trained Model
SH20{0f| i3l ZAIEM DElS 15| QI8HA] pre-trained 22!
2 klue/bert-baseE MEHSIQICE ST DR ofzfat 22 H|0|E
£ sk&st MEjo|CE

o N

MODU: Modu Corpus is a collection of Korean corpora
distributed by National Institute of Korean Languages. It
includes both formal articles (news and books) and
colloquial text (dialogues).

~ CC-100-Kor: CC-100 is the large-scale multilingual web
crawled corpora by using CC-Net (Wenzek et al., 2020). This
is used for training XLM-R (Conneau et al., 2020). We use
the Korean portion from this corpora.

- NAMUWIKI: NAMUWIKI is a Korean web-based
encyclopedia, similar to Wikipedia, but known to be less
formal. Specifically, we download the dump created on
March 2nd, 2020.

- NEWSCRAWL: NEWSCRAWL consists of 12,800,000 news
articles published from 2011 to 2020, collected from a news
aggregation platform.

= PETITION: Petition is a collection of public petitions posted
to the Blue House asking for administrative actions on social
issues. We use the articles in the Blue House National
Petition published from August 2017 to March 2019.
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KLUE Leaderboard

Unlike other benchmarks, klue benchmarks do ot provide total scores and leaderboards for the entire task. On the leaderboard, you can check each score for one
model and sort by each evaluation metric.
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KLUE-STS

04, KLUEE =0 NLUO]| CH

" Team  Model Description YNAT KLUE-NLI  KLUE-NER KLUE-RE KLUE-DP KLUE-MRC wos

ny R F act mfioRL R AUC: uAs: UsE  EMS ROUGE: Jeal R

KLUE
KLUE-
| 1 BERT- More 8573 9085 8284  BL63 8397 L33 6644 6617 8996 8805 6232 6851 4664  OLEL
team
base

KLUE:
KLUE-
2 ROBERTa-  More 8569 9335 8663 8917 85 9186 7113 7298 9348 8836 7558 80.59 5022 9223
team
large
KLUE
KLUE-
3 ROBERTa-  More 8507 925 854 8483 846 9144 6765 6855 9304 8832 6867 7398 4749 9164

team
base

KLUE
KLUE.
I 4 ROBERTa-  More 8498 9154 8516 7933 8365 9114 6089 5896 9004 8814 5732 627 4662 9L44
team
small

KLUE.
| 5 More 7963 8851 8122  67.03  8L07 8939 4486 3199 8958 8803 4074 4586 244 4804
tester
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LIstiA ai-hubOilM ®ISst= 24 thst 2SX|"S 0I&&tet. 0] H[O]
EfMo| RIAICIOE = F2tRE 24 WAIS Salf &5, Zigdxt A
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HOIX|2H 2 B X7t SR ™S
of H&k =[0f QUCE & 607HX| Foll 2H0|| sliedste 2™ S 1/68f0
E|X| @=L} J™O| = 9/ G|o|E{Ale| 2F0] 27| mf20i|(trianing
142t7H2] corpus) EEst 22| 910| 2= HO|HE A5 &2
TSR

5. hun3359/klue-bert-base-sentiment
2 ZIHEAM fine-tunning0fl @AM huggingface0| S2st H|0|E
MS HIEFO 2 fine-tunning E|X Q= ZES SHQISIQIC

ali'e O] 7IAE HiZ M &S G| AIS2 of2Het 2Tt
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Top 1 Prediction: 2r2|&Ql (Probability: 0.0743)
Top 2 Prediction: PetsH= (Probability: 0.0526)
Top 3 Prediction: 2= (Probability: 0.0525)

Top 4 Prediction: ®HELHE= (Probability: 0.0494)
Top 5 Prediction: =0{2|5}t= (Probability: 0.0427)

Top 6 Prediction:

5|M= (Probability: 0.0400)

Top 7 Prediction:

M= QI (Probability: 0.0398)

Top 8 Prediction:

‘&7t41 (Probability: 0.0327)

Top 9 Prediction:

TYE LH= (Probability: 0.0315)

Top 10 Prediction: B0{Z{ Q1 (Probability: 0.0282)

ZhE| 2 AR
Top 1 Prediction:

2to| %10l (Probability: 0.0599)

Top 2 Prediction

SF24& (Probability: 0.0486)

Top 3 Prediction:

Otetst= (Probability: 0.0483)

Top 4 Prediction:

A7}4Al (Probability: 0.0401)

Top 5 Prediction:

2L (Probability: 0.0325)

Top 6 Prediction:

0§9J5t= (Probability: 0.0289)

Top 7 Prediction:

Z|2F5t (Probability: 0.0268)

Top 8 Prediction:

40| &9l (Probability: 0.0267)

Top 9 Prediction:

M| =2l (Probability: 0.0262)

Top 10 Prediction: 3|44%l (Probability: 0.0262)

HAIE - 72 (0l M

Top 1 Prediction:

Z2{2 (Probability: 0.0552)

Top 2 Prediction

OFEtSH= (Probability: 0.0447)

Top 3 Prediction:

oo| X9l (Probability: 0.0406)

Top 4 Prediction: A

447141 (Probability: 0.0386)

Top 5 Prediction:

£ (Probability: 0.0368)

Top 6 Prediction:

21| =21 (Probability: 0.0325)

Top 7 Prediction:

4+0{&{ 2l (Probability: 0.0317)

Top 8 Prediction:

099|3}t= (Probability: 0.0316)

Top 9 Prediction:

E2tAZL (Probability: 0.0307)

Top 10 Prediction: ¥|2k5t (Probability: 0.0263)

MM o 2 MslslX| 25t A
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=
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6. Architecture 1.

convldE £ AFRSH= LX0|Ct

padding=1, kernel size=2=
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Top 1 Prediction: 2 &3 }E (Probability: 0.0813)
Top 2 Prediction: Hi2IEHsE (Probability: 0.0412)
Top 3 Prediction: %*O\X*O\ (Probability: 0.0366)
Top 4 Prediction: @IM|Z Q! (Probability: 0.0363)
Top 5 Prediction: 2|2& (Probability: 0.0342)
Top 6 Prediction: 2% (Probability: 0.0338)

Top 7 Prediction: £Z 8t2 (Probability: 0.0308)
Top 8 Prediction: &=l (Probability: 0.0307)
Top 9 Prediction: H{2{Z! (Probability: 0.0285)
Top 10 Prediction: 3|2|ZQl (Probability: 0.0279)

ZHE| 2 ALY

Top 1 Prediction: 228t (Probability: 0.1286)

Top 2 Prediction: @M|ZQ! (Probability: 0.0847)
Top 3 Prediction: &Z (Probability: 0.0754)

Top 4 Prediction: =20| L= (Probability: 0.0573)
Top 5 Prediction: H|S8t (Probability: 0.0467)

Top 6 Prediction: 3|2|& QI (Probability: 0.0325)
Top 7 Prediction: £3|%|= (Probability: 0.0315)
Top 8 Prediction: &=l (Probability: 0.0285)
Top 9 Prediction: |=.'.::.3._ (Probab|l|ty 0.0260)
Top 10 Prediction: &l =I(2&lsh) (Probability: 0.0260)

A - Aol M

Top 1 Prediction: =50| LH= (Probability: 0.0960)
Top 2 Prediction: £Z (Probability: 0.0801)
Top 3 Prediction: 228t (Probability: 0.0723)
Top 4 Prediction: I:IH:I|5._I (Probability: 0.0601)
Top 5 Prediction: H|E8} (Probability: 0.0360)
Top 6 Prediction: @IAM|Z Q! (Probability: 0.0343)
Top 7 Prediction: &5t (Probability: 0.0338)
Top 8 Prediction: &t (Probability: 0.0320)
Top 9 Prediction: £3|%|= (Probability: 0.0288)
Top 10 Prediction: 2@t (Probability: 0.0262)

s oA S0 7
Q1 FEArRl MpO] - Of|=0]0f 2| Zut=

Top 1 Prediction: 20| &t (Probability: 0.0365)

Top 2 Prediction: ZI&5H= (Probability: 0.0364)

Top 3 Prediction: & L= (Probability: 0.0359)
Top 4 Prediction: E& (Probability: 0.0347)

Top 5 Prediction: 82A2{2 (Probability: 0.0300)
Top 6 Prediction: 2112/ (Probability: 0.0293)

Top 7 Prediction: =0{2|5t= (Probability: 0.0285)
Top 8 Prediction: =20| LH= (Probability: 0.0284)
Top 9 Prediction: 223t (Probability: 0.0281)

Top 10 Prediction: AE2||A = (Probability: 0.0263)

ojnjet 2E TtNRE A X2, =3 3EH

—

Mol ofl=0lofof| thishM Zd 2ME S|, Mol & top1 2=
E LRX|2 top2-50f|M &Es| 2FEQ H0S0| Bo| SEsH=
A =+ At

Ol= top1E 20| H0[2t1 K| F3tHME HiZ & o F0] dF3| A
2[Z0| AT AHHO] EYHOILE. 0| "Z&O| Aol RAMIS
5] shEotk| ALY 2= 22S LRICE 0| of2fet 22 0|R2
=5l HUATE

6-1. Architecture 12| F|2H
ConvldE &%t BH0|M &= output@ 2 LI= 768712 feature
E 64712 EILCL 047|M IXIH 22 bert7} 2|O|UA| HS0{'H

outputE SCH W2ISIRICE 12|10 1 CHZ0] seq len a2
o| st&0| OfL|2}, average poolingS ML= M2 2% 7Ho| Qnty

O|L} & Zto| HZEZ blurringSh Z40F ZHCH ZHEHSHILY.

m2tM sie EXMEES 28517| 2IehA ofziet 22 MER

architecture2 H|Qt5}ALCt

7. Architecture 2.

Architecture 2 proposed

Key Considerations

- Attention Mask Used
intermediately

Designed to be applicable
to long texts

Preserving 768 vector
positional information

047|M Efs| QN LIEHGH, EXES n2{st7| fIshA F71Hel 2
ZE OfHsQICY.
MK, cls token?| last outputd} [-4] outputS &Est= A2 5
SIC}

M
0|, R2|7} et&sh= HIo|E & CHEE 280] 171! HI0o|Ef Alo|
El, *%
2tA L= 047|A 7kt 21 280] CHsiAM = 20| CiS0] 7t
SOt E attention maskE &&%t st&2 TI&sIRULCE ()0l HE0
M [PAD] E£8 output2 H|2|t, attention maskZ} Z2IE 20t
classification layer0f| A QFRo}EE SIioM™ i (seq_len-1,
768) XIS (1, 768)2 BHE7| {8 mean poolingS EIsHsILCt

attention_mask_expanded = attention_mask.unsqueeze(-1).expand_as(hidden_states[-1])
masked_last_layer = hidden_states[-1]1[:, 1:, :] % attention_mask_expanded[:, 1:, :]

mean_pooled_vector = masked_last_layer.mean(dim=1)

2|3 (1)2f concatsto] (3,768) tensorE RHERJLCE ST tensorE
convldE SaliM (1,768)2 TSSO, st 768vectorE 60712
mappingste= linear layerE AF235109 classifierE RHSQULCE

Training Loss

0 2000 4000 6000 8000 10000
Step

Of2l= sleh Q| ZHAL Of| A|O| Y.
2-oid

Top 1 Prediction: 2|2& (Probability: 0.2201)

Top 2 Prediction: 9t=tsH= (Probability: 0.0580)

Top 3 Prediction: F24&2 (Probability: 0.0511)

Top 4 Prediction: Z&35}= (Probability: 0.0496)

Top 5 Prediction: +=&0| Lt= (Probability: 0.0482)
Top 6 Prediction: @M|Z Q! (Probability: 0.0425)

Top 7 Prediction: HiAIEHst (Probability: 0.0290)

Top 8 Prediction: 2% (Probability: 0.0237)

Top 9 Prediction: B{2{F! (Probability: 0.0227)

Top 10 Prediction: DZI=l(2H&tsH (Probability: 0.0221)

ZHe| Y AL

Top 1 Prediction: 228t (Probability: 0.2871)

Top 2 Prediction: @AMIZQ! (Probability: 0.0808)
Top 3 Prediction: 7}-tst 223t (Probability: 0.0527)
Top 4 Prediction: =20| L}= (Probability: 0.0455)
Top 5 Prediction: £Z (Probability: 0.0430)

Top 6 Prediction: H[ S5t (Probability: 0.0377)

Top 7 Prediction: &St (Probability: 0.0249)

3/6H|0|X|
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Top 8 Prediction: EtHS

L7)|& (Probability: 0.0246)

Top 9 Prediction: OtH|%l (Probability: 0.0215)

Top 10 Prediction: 3|2|Z QI (Probability: 0.0190)

GAIE - 7H2[0l|A

Top 1 Prediction: ==0| L= (Probability: 0.2315)

Top 2 Prediction:

OtH| =l (Probability: 0.1358)

Top 3 Prediction: ZA|X{Q! (Probability: 0.0941)

Top 4 Prediction: &

Z (Probability: 0.0832)

Top 5 Prediction: -‘,3-°‘ (Probability: 0.0518)

Top 6 Prediction: H[E&t (Probability: 0.0348)

Top 7 Prediction: 2425t (Probability: 0.0267)

o
Top 8 Prediction: &t

HS L7)|= (Probability: 0.0261)

o4
2=
Top 9 Prediction: &=l (Probability: 0.0242)

Top 10 Predictio

n: £3|&|&= (Probability: 0.0205)

MO] - 0| =0]0F

Top 1 Prediction: E& (Probability: 0.5096)

Top 2 Prediction: £10] Lt (Probability: 0.1202)

Top 3 Prediction: 7|& (Probability: 0.0586)

Top 4 Prediction: A}AI5H= (Probability: 0.0410)

Top 5 Prediction: OFH|El (Probability: 0.0295)

Top 6 Prediction: &

20| LH= (Probability: 0.0292)

Top 7 Prediction: E.'_P—’_-,<—¢E1—E— (Probability: 0.0152)

Top 8 Prediction: =

= (Probability: 0.0134)

Top 9 Prediction: OFE’oP— (Probability: 0.0125)

Top 10 Prediction: HQk5t (Probability: 0.0091)

siE oASS 2 45|
C}.

Z3 O AlZHo=z AP RAIEE H|usHEH,

Emotion Label Similarity Matrix

1 T T
AT
4

08

Emotion Label Similarity Matrix

Jtor
n=
oh
30
=
H1
i~
ou

8. ModelZt HIIX| =

=22l classificationO|2t11 51,

oF O|&= label7t2| dependentZt

1 2ol 2f|o[=7t

f1 scoreE [{QRZ7| O}HO|CE 5K
ol AbSlO|| A= R BHsHR O

M1t 29| correlation0| Z7I3I2S & 4 9

HATT [=]
Rl HOIE T 2HeE

b 7F%f correlationO|

Zd0|2t= Mzto| ERUCE Architecture22t hugging face fine-

tuned model@| f1 score?} cross entropyS

Ct.

Model Performance Comparison (F1 Score)

VT
= Pretuned Model
m=m Model Version 2
| - Model version 3

Groupl Group2 Group3 Group4 GroupS  Group 6
Groups.

BHE0||M structural tunnedE ZEO| 2E62 £ 4 ULt

ShX|2t O]

H|msH 5™ ofalet 2

Model Performance Comparison (Cross Entropy)

S

Group 1 Group 2 Group3  Group4  Groups Group 6

742 perceptualstA| 7IAtS] A2 M| of Aol M EQtEH
Z44} CI2L0} RN 2 T2HE|M= "HIHK|EE 7| MelofE! 2

o
gE hﬂ:l

T, ofzfet 22 2 |

% e

O| X|&® = The0| True/FalseRtS WEX|X| 41, st HE 20|22
7|Z22 60712] label2| RAHE matirx SE E85101A], classifier
9| ouput matrix P2| top10| Ol 60712 EE labeloi CHaHA]
weighed sumg F|5t= Al BE3ICt 0|2 Saf B7te 3ol
e of2fet ot

Comparison of Model Performances

0.55693725661716p2
Pretunned Model
EEE Model ver2 0.50006652242
0.5 4
0.4207295430741033
0.4 4
0.32140328657543044
w
o ]
5 0.3
A
0.2 1
0.1 A
0.0 — -
F1 Score Similarity weighted sum

0| H7}X|HEO0| M= Model ver2(Architecture 2)0lM 2 F47} Lt
EtES £ 4 ULk

Clent 22 HYIIK| B 7t A|AFSH= HE= sentiment analysis@t 2+
taske] AR0|= 7|2X OS2 classification?| A&FQ| task2t”| ELCt
= 7+w+o| AITAMS UnfLt E SHABIQILEE HE 235 X|EY

2 LIEPHCE E5] 2! textO| M= sie 22| BIELE S0 a2t
M outputZ LHEL= 20| OfL|2} 2F Z4H7te| RAI=E HIFC=
ME2 ZHo 22| FE0| 7HsstE PtE= A ZHI0| ZEFofst
SH0|2tn TESIC) m2ta 224 tasks IR 20| oAM=
=2|7} £|0{0F & Zi0[2t= 4Zto| =Lt

- o™

4 2E 5 Z7h ol

EXN5tK| b= §H=0{ 7kAL H|O|E1E Z=Z0|2HE crowlingstoA
mference._f% 2|5t HI0|E{E &t FHTL
2) sliE H|O[HE 7|HIe 2 2t Lefjo] ZM A E Architecture2E
OIR;POM‘I HESHL.
) e 259 output probability2| cosine simliarityS 7| AFstCt.

0 3T HAHORAS| BT £ 4 AEN oS BEIC]

OI

Ol

+=20{ 7}A} GIO]E{ crowling

EE’“'EOHA-I._ chromednver% 2351 M, songid2] cssof| H2
Ct. 3T css tag0| A songidE £=Zl5t 10 HiQSlSHCL

= songidE &350 st EcEH 7HAFE section_lyric .lyric E{2
|25t0] =&l5t1 tupleENZ X ZSHCY.

IXIH O 2 ‘U= A 12|~102] =2<1991H~2014EH>" Z2{0]|2|

EOof CHsilM M EstA2MH, 23752 SHHESIQICY.

I
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2. 5t=20{ 7}A} 7|4t Architecture 2 M £ inference
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Al-hub 2t st HSX[7H REAQI MO0 HEEASHE =+
B3, oI} S W2ASEI T 2Mskn I8 B 4 Ak B6l B
o{Seel E70f st =M2 =EICt 6070 S0 1074 Shol| gl= 33

ol ZHHMEN 7} CHs ZStE| 31'% sHAl5| @EI0| ZHE KRS QA

Mg metstn 18 Lietict

O| HO|E{2| AR, AILHE 7| Zatst UX|2t Le2fe| =T Tig
= O[Ho|| 2rst Z10] E30| lEICt ACHE top 102] =2 E 2!
7| Wi20fl O|= tHEE0| 3l FHE E0fst= A2 M0, Of
20| 20| 2HE LAZICD & = glE A 2Lt

3. & Zt2] consign similiarity 7| A
X2 1028 7|FE22 cosine similiarity plotst Z2}0|C}.

S5E Zte| FAtel FALE SIEY

1.0
4 (Feat. 20| Of Z2) 0.50 0.31 0.31 043 057
OopE} ). 00 » OGER 0.56 | 0.25 0.55 0.73 BeR:Z8
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