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Abstract

Sentiment analysis has become a popular
research issue in recent years, especially on
educational texts which is an important
problem. According to literature, the
similar sentence generation can help the
prediction performance of machine
learning. Therefore, the process of
controlled expansional samples is a key
component to prediction models. The paper
proposed a sample expansion method
which combined part-of-speech filter and
similar word finder of Word2Vec. The
generate samples have high quality with
similar sentiment representation. The
DistilBERT pretrained model is used to
learn and predict Valence-Arousal scores
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from the expansion samples. Experimental
result displays that the using the expansion
samples as training data into prediction
model has outperforms original training
data without expansion, and obtains 80%
mean square error reducing and 28%
pearson correlation coefficient increasing.
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1980) ° Valence KX &R IEHE T4 AFABIIFE B E
ETEAEME  RERSE - PFREIRNFE
M BEABAR  RELER - BBELES
ZEA®mBEH o Arousal REF&H BRI ~ B A
RE - THEARF REARSE - AL HA
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ROCLING 2021 Shared Task Ff #2 3t #3541 &
Hoabé)F 4B M) CVAT 2.0 (Yu et al.,
2016) ~ u:,a_*v%ﬁﬁéﬁ CVAW 4.0 (Yuetal,
2016) AR R 3EHBAE) CVAP 2.0 (Yu et
al., 2017) o e % A5} 50 B AR5 6) F ARG 6 1 R
ﬁkﬁﬁ » BP TR €] 79 VA{A » A4 A CVAT 2.0
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BRI TR R 69 H AR L A P4 St (Shorten and
Khoshgoftaar, 2019) - 1 f& B 2835 2 & 22 48 B
g o RESE (Deep Learning) #) BERT
# A (Devlin et al., 2018 ) T AREIF4 & A M8
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LR AMBEA » Al A4 A TF-IDF (Term
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(Ramos, 2003 ) # X F &% m4Fm 14
% i@ 2 B K # s SVM (Support Vector
Machine ) ( Cortes and Vapnik, 1995) & &% %k
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& % % # EDA (Easy Data Augmentation
techniques ) # 7% (Wei and Zou, 2019) > tb%
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Word2Vec # %! (Mikolov et al., 2013) &) 53
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U X3 3] T B €, Synonyms. 4893k :
https://github.com/chatopera/Synonyms
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Valence - 5.73 ~ Arousal - 5.1
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2.3.1 DistilBERT #£ %) 48 £ #3% &

AR RAE R CVAT 2.0 &) 7354 B AE A2l s &
SN 6] F AT ET) (Tokenizer) » L3t & 8
% pz, BERT # & + 218 Token #9438 > 3t B
Sh— B EMAGRE KB REHE ORI
R % A 5121883 o A% i Hugging Face 89
£t (Wolf et al., 2020 ) FF#24t e FA 2| 4R
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DistilBERT ( distilbert-base-multilingual-cased )
1F % FA R A SRR

3 3 @ AL A AR S B BAF AR A
RFF 3R 5 5 % & Batch Size > Learning Rate #v

Epochs % =84 4% > e kT @A 58 -
% 1 % DistilBERT A4k A 8948 5 $355E -
Experiment | Batch size | Learning rate | Epochs

EXP1 16 Se-2 50
EXP2 16 5e-3 50
EXP3 16 5e-5 50
EXP4 8 Se-2 50
EXP5 8 5e-3 50
EXP6 8 5e-5 50

# 1 : DistilBERT #4248 2 #3% &

232 SVMMABLEHANARLBEKE

SVM #5 R 31| &R R & P A N &) F 4 A CKIP-
Transformers (Li et al., 2020) T B i#4TEf3E »
HEINREMEIF TR BITEESHAY
TF-IDF 18 ° M SVM 3% i3 % R B 42 £ $ AR
HFRAEBA > SVM 98B L& 4wk 2 FRE ©

Kernel Cost Degree Gamma
Linear 1 - auto
1 - auto
RBF 1 - scale
20 - 0.5
1 - auto
Sigmoid 1 - scale
10 - 0.1
1 3 auto
1 3 scale
10 3 0.5
Poly 10 3 1
10 3 2
10 3 0.1

&2 SVM A 2 48 2 ¥ %%

24 REHENE

1R 4% ROCLING 2021 Shared Task A7~ * & T 3¢
R ERBR  ERFHEHBEE (Mean
Square Error, MAE) $1 & @ 4 48 B 1% %
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2.4.1 FAEED IR ER

AT E| A T B 2 ARG £ 0 £ A 5-fold
R XERERAE A > MR RETE Tk
R4 45 3] 89 AR MAE 2 PCC Z 4 R & B B
T E A A AR S BRI AE AR 0 Bk
BEHRAEEY -

2

3 Fm&EFsbi

3 BAGF&HI=E

#& CVAT 2.0 4] 7388 & (2,969 %) A RA
— IR EHRIRA R = ERA TR 5 A 4E
RAAEIE 1 2 4 R A REINERIEITLARA D ] o
EIRA— RBIRANBHEIRA—ZRA
AR B BB EARAAL KRG F (&3
IR 997714 ) > R3BHEMAZFERE ST H]
¥

‘ | wHE
. 29,69
k— | BREBATHE o)
i ] 5,444
MAS | RRRRE (+2475)
- i 7,008
RA= ERELE 2 (+4,039)
] 6,921
] 31,433
WAL | RARAE 4 (+28.464)
sk | BB —ERLR 34,892
A MR EAR 8 T (+31,923)

3 ARARIRARR B3 B
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3.2 DistilBERT #& x BRI F

A 5045 A DistilBERT FA 31 4R4E A A tb VA
TARIEA ey > R 401Kk S BSREEEEH
AT ERRARERSIBEES > URHEY
MAE $2 PCC» R ¥ st A2 5 B & LR AR Y
MAE $3 &t PCC & mit o RifmiE— 5
ZA45 %0 835 7 Valence 3 7 Arousal & 3 i 478
S AHBMIRAN R A— (BBELEHNE)
AL 0 RIEEAKR T MAE $#E354% » Valence #£
0.6723 % 0.1378 * Arousal A|# 0.7265 & £

0.1436 > W{BIFAR B AZ & -F-41 % T 80% °

Valence
TR A
Experiment MAE PCC
BRA— EXP3 0.672 0.757
BRA = EXP3 0.224 0.957
RA = EXP3 0.310 0.915
BRA EXP3 0.264 0.931
IRA R EXP3 0.296 0.917
RRAN EXP3 0.138 0.971
% 4 : DistiIBERT Z Valence TAR] 4 2
Arousal
FHRA
Experiment MAE PCC
BRA— EXP3 0.727 0.469
RA = EXP6 0.247 0.897
RA= EXP3 0.341 0.829
BRA EXP3 0.292 0.867
IRA R EXP3 0.306 0.850
RRAN EXP3 0.144 0.939

% 5 : DistilBERT Z Arousal T84 £

33 SVM#BLBZXLHEAKR

B9 DistilBERT T8 2 &R 45 A T 45 %0 B RHR A 75 4
FaRIL R AMBAEL 0 Hibf SVM A ey 3l4k
HEBERA THIRANETIGR  RERF
RS eSS REBANBEHMBZES
Kernel ¢ A RBF * Gamma 3% € 0.5 ~ Cost 3% &
20 > A% T AATAR VA H I3 2 R AFR -
ok 6 FFoT o iR £ 8 SVM BAER T » &
1£ 89 SVM A2 £ Valence 2L & £ 0.10 &9 MAE »
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Arousal B] & 2L &4 0.05 49 MAE ° & $bT 4% »
BARWMABLHMAET » ¥ SVM BR AR A E
ARBRKER > BT SVMAEBERAREET -

Target MAE PCC
Valence 0.235 0.952
Arousal 0.218 0.919

£6:SYM xR E

3.4 SVM # DistilBERT # & 2 F8 0] & %
2ok 3

% 7 A4 SVM #v DistilBERT #£ % P 21| 4R 84 5
1 R b ¥ > 7T BAA %] DistilBERT 4 A 49
MAE #Rtb SVM & RAF4& » 4£ Valence #93F
AR ) MAE 48 £ #) 9.7% ; #& Arousal &3
SR £ 4 7.4% > BT 24540 DistilBERT
8 &I BN SVM 1% 40tk B2 A fehf:
BRMBKE -

Valence Arousal
Model
MAE | PCC | MAE | PCC
DistilBERT 0.138 | 0.971 | 0.144 | 0.939
SVM 0.235 | 0.952 | 0.218 | 0.919

#% 7 : DistilBERT #1 SVM #5378 58] 4 R 2 thd

3.5 7 BERT #9FEINEER 2 b

HRNE T REGERELRARLNHRLE R
WA % 2 %3 F 0 DistilBERT & — 7% %
HTRINGRER > A TIRAAIREAE 8 A
BEATERE VA ITRRIMR  FRAR R
FIR A R B R P e TR SR A
CKIPIabBERT ? ( ckiplab/bert-base-chinese) &
REBTAINGRBEA > EINREAARLGHEALE
oo BAKABRIR—IEARH > LB
TR ARGTRBAR - Bl 4 2T ABBEAE
B R A — 8 tb # 4 R > CKIPIabBERT #fF tb
DistilBERT # & R454% % > ££ VA &) MAE %%

25 >
o

2 CKIP LAB Ff B % % CKIP Transformers 2 % 2%
P X By transformers A A 494k :
https://huggingface.co/CKIP_lab

-
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# 0.152 v 0.027 > ™ PCC Rl &% 3% 0.1 F»
0.051 -

Valence Arousal
0.900
0.800
0,700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

0.857
0.757
0.727 4300

PCC MAE

H DistilBERT ® CKIPlabBERT

0.520

0.672
I I 0.469 I
MAE PCC
41 AR — AR A L

R B SETARAE R RAN LI
# % > R A& DistilBERT tb CKIPlabBERT %
891E % > 12 VA 89 MAE % 31 % 0.016 42 0.035 >
i PCC R » %] £ 0.004 F2 0.003 ° {248 B
BHRAERA— > HEBYHFIETD -

0.520

Valence
13 |

0971 0975 0933 0.942

PCC MAE PCC

H DistilBERT  m CKIPlabBERT

Arousal

0.2 0.138 0.154

, H
MAE

50 BRAR S A SR A Lt gt

3.6 HAEMREF

AR T RIE 0 AmBEEEAKRE -
SVM - DistilBERT #2 CKIPlabBERT * #ki% %
A A REHUER ZTARBEA o K7
% 1% 4% DistilBERT #v CKIPlabBERT w45 7 3%
BLAL AT & R IR 4T 69 A8 531485 EXP3 #v EXP6 °
e FRAEN IR > BEA ERATH
IR A—VELTARIE - BRSEEKITR » &
DistilBERT # %! ¥ » VA (A #)Bazs % & A4
2 M EXPIRYF - MATRREMNLER £
MAE X /& > M H 4B £ 4 9% - ™ 4
CKIPlabBERT #£ ! # > Valence &) 5% 3% % 2 R
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B S EXPIRYF  HAETRAEHER
T2 MAE A& > mEH £ T 4 687%
Arousal #)53% & A A2 55 EXP6 84T
HAETFRBENERT A MAE BA& > w48 £
T # 8.72% ° i AR AL TR 8] VA {E 8924
RLE> BEH WS ARH A EXP3 & EXP6 & &
DistilBERT # A 2 R AFh & > H &M AT
B4 8 MAE #% & CKIPlabBERT #£ A 694 0.5
1% 0 AT AMRAR AT M e s AR A BE R A > &
#% %% 7 DistilBERT B A H B8 2 # 45
EXP3 $2 EXP6 1F 2 hy 18 s &A% A o

L AAE
Model /
Experiment
MAE | PCC | MAE | PCC
DistilBERT /
EXP3 0.138 | 0.971 | 0.045 | 0.998
DistilBERT /
EXP6 0.142 | 0.967 | 0.045 | 0.998
CKIPlabBERT /
EXP3 0.154 | 0.975 | 0.085 | 0.999
CKIPlabBERT /
EXP6 0.174 | 0.970 | 0.084 | 0.998

# 8 : DistilBERT #2 CKIPlabBERT #% A £ B35 &
9178 8 £ 5 Valence T8 B2 £ 2 b

’

BREE RAE
Model /
Experiment
MAE | PCC | MAE | PCC
DistilBERT /
EXP3 0.144 | 0.939 | 0.044 | 0.997
DistilBERT /
EXP6 0.159 | 0.935 | 0.052 | 0.996
CKIPlabBERT /
EXP3 0.179 | 0.944 | 0.094 | 0.997
CKIPlabBERT /
EXP6 0.171 | 0.938 | 0.084 | 0.997
# 9 : DistilBERT #2 CKIPlabBERT #2£ %! f£ B2 4

P38 8] 2 89 Arousal FABI R 2 th
37 RIREPEER

#4% ROCLING 2021 Shared Task 324 &4 8] 3%,
£ R HEFAREA S DistilBERT #
BoAR S B4 b EXP3 ¥ EXP6 ° HTAR|& R 4o
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% 10 A5+ * & Valence % MAE #&1& % 0.953
Fo PCC % 5 % 0.694 ; F& Arousal &) MAE = 1&
% 1.039 v PCC x5 % 0.375 °

Valence Arousal
Model /
Experiment
MAE | PCC | MAE | PCC
DistilBERT /
EXP3 0.953 | 0.694 | 1.054 | 0.375
DistilBERT /
EXP6 0.975 | 0.667 | 1.039 | 0.354

4 10 : DistilBERT #£ %! 2 EXP3 #v EXP6 #8 4% 41
SEMRENFIHER

#R M > ROCLING 2021 Shared Task #2 i} i3
EXE% > A RN CKIPIabBERT # 7! i
ATTRR] » EEATIHAE > K P& Rk 11 A
» & Valence 7% BA %2 7T XX & 4 Lt
CKIP LAB BERT it DistilBERT # A & 31 2k 4%
¥ 0 MAE T84&%) 20% ° PCC 38 Aa#) 17% > M
Arousal #) MAE > CKIPlabBERT M%K%y 5% »
PCC &3/ 17% °

ol

Valence Arousal
Model

/ Experiment
MAE | PCC | MAE | PCC

CKIPlab_BERT/
EXP3 0.767 | 0.814 | 0.983 | 0.480

CKIPlabBERT /
EXP6 0.857 | 0.766 | 0.982 | 0.443

4% 11 : CKIPlabBERT #£ %! ¢i2 EXP3 #v EXP6 #3 %
bR RENTELEFR
VA=

BRI BREG AR L R > BHIF
J Al REL R RBETRALZM T > BRIE
ARFR I F FAR AT R LS AT 69 DistilBERT 42 A
B s RERE > ERIZRELT A
AR EMRAER > BAREMRENERZ
CKIPlabBERT #£ 7! dx4E > {24, & kA A 4
PR B AL TARIEA o

4 Hw

AFROCERE T — A XGINRARREL
Fik o MBHERFHENGN > ABFEIILKY
Word2Vec #2 R 3 F AL F 3] > AR S R B
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= ki spe

FEB e FE AT E > RGHRILEE > FT
DBz ZRRENER T @ 0 & 5B

=

B BREFAKMOERLSBRTANLEY
CHTAEE BB HOFHL)T - R TIR

BABATHEREREIN  AARELBRET
BB FE B A &AM E Y DistiBERT
BT AR a3t VA eh AR > £EER
AR E AT AT 4 EFTATH T X
P94k &) CKIPlabBERT A% 7 T 24 ¥ i —
WU E -2 KRR T U™ B A
TR EHHE F > % LKA Generative
Adversarial Network 18 &1 % &) F 89304k > 32
PR AESHRMAERLY T > L4RA AW VA
B o

5% R
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