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%

Abstract: In recent years, aspect-based sentiment analysis utilizing graph neural rﬁletworks to exploit syntactic information
has become increasingly popular. However, existing methods often overlook the impa¢t of different types of relations on
content words, making it challenging to distinguish key relational terips. In addition, the mutual supplementation of multi-
perspective information plays a crucial role in capturing-sentiment features, but integration mechanisms have often been
neglected in past research. To address these issues, a multi-source information graph convolutional network (MSI-GCN)
is proposed to effectively capture and integrate three perspectives of information. First, a dual-channel information
extraction module, syntax—serrfantics dual graph convolutional network (SSD-GCN), is designed, comprising a type-
enhanced syntax grapﬁ convolutional network (TES-GCN) and a semantic graph convolutional network (SEM-GCN).
TES-GCN enhances syntactic information by incorporating a type embedding layer and learning different weights through
the syntactic module. SEM-GCN encodes self-attention matrices to capture semantic information and employs orthogonal
regularization to strengthen semantic associations. Second, external knowledge graph embeddings enrich vocabulary
features. Finally, a local-global convolutional network is introduced to leverage the complementarity between perspectives
for effective integration. The proposed method is evaluated on four public datasets, showing improvements in accuracy

and Macro-F'1 scores compared to baseline models.
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Rest16
Test 597 %8 190

FLIB 105 280 g 8 5 % (Accuracy, Acc) LUK
Macro-F1 $8FEEHTVEAS, 1 (30— (33) Fis:
TP

Precision = ———— (30)
TP+FP
TP
R = 1
ecall TP+ FP 31

Precision X Recall
Macro-F1 =2 x —<c2ton 2 1tecd (32)
Precision + Recall

TP+TN
A =
T TP+FP+TN+FN (33)

3.3 XFEEsCie
T VRAE BT AR AL A R, FRATTAE 4 A dE

ol g 1 H bk i 5 2 SR LR R A 1 PR

W2 TTIHAT T AL v -

(1) TD-LSTM!! s R P LSTM [ %% 45 i 35 X
FEAMIR AN 1 SGRBE R R &, AR S R X B, )
G T TR R,

(2) IANM": R Bk E M LLEh 5% BT
S5 5 TR [E] 2K &R

(3) ASGCNP: Fi] F A 4 i i GCN SREUTT 554
B R, AR IIHIATIE B 2.

(4) Dual-GCN™: Fi| F B Al 37 ) GCN 43 il 2 X
B AE BANE)EAS 2, AR 5 8 I 01 175 5 R BOR BT T
I AE UK, o 0K R

(5) EEGCN™: 454 BiLSTM #1 Transformer 2

20 %it+ZfiA Special Issue

WU B R SCfE B AR K AR SCA SR i S AR 4, SR
AR E R R SR IRE R B R S
e

(6) SEGCN): 3 if 2 ~7 i B, R 5 H 5 B F
SCR 22 1A PR B R BB R OB, BB AT R
ey ek 15 SR ] A THT TR 22 TRV R 96 R

(7) Sentic-GCN™!: JA)72AK ik 5 SenticNet 1 1)
T B B 45 A R R AR S SR AT R I, I8 GCN
K15 85 AL R RUARAD T A5 ¢\

(8) SK-GCNI: Fi[Ji] GON A Ak 17 [ 5 4 1
AT R, BRI AR T P2
3.4 BERE5T

SEIEF 2 19520045 B DA 1, MSI-GCN 75 4 4~
NSRS F R R IR T AR RL, F AR A
Macro-F1 ¥ — @ T NG R, AT T LA
NILA. B, SETER PR AR TE UG R
FIRERUAR EE (640 TD-LSTM. TAN), 3£F GCN K
RILERHE & SRR 52 J7 T 22 18] AR 5% 28 07 T e IR
e, K o 245 8 (Bltnfg k. 1 RRE) & JF B
o DR T SR AT R 45 . LR, MSI-GCN 5 — 4>
FIFIBURER, fes B )% ] AR OC R ALE, f#
HAUARERS XA EEE SRR ERSS. 5
ASGCN. EEGCN. SEGCN F1 Sentic-GCN #H Lk, 7 iR
TR ek ) 4 AR A W0 L8 0k 4h, MSI-
GON HEALGE I 2 (5 Bl A iy R R 152/
R%@éﬂ%ﬂiﬁﬁ%mﬁﬁ%i T 8 v R A 8
M (10 Dual-GCN. EEGCN. SEGCN Al SK-
GON), He % 5 47 5 PR 1 TR ST

£ Lap14 $#i4E I, MSI-GCN 14 AEm%34 T SEGCN.
X R RTRE R T Rest16 BURE M REA B R
/N, BRI T AR B R (BB AR R 2, MSIT-
GCN 7E Twitter ZU# 4 B B AR T FARALEY, 1X 1] 2
5 Twitter 2455 (1 IE sURFAEAT 3¢, AT R KX
AMERENIR B 7853 R, AR R 1 B i) 45 5. ek,
WK MSI-GCN £ 5 BERT AU RL, #E— 4w
THEBEIRLE 4 MR RIS T B . XK AL
785> FIFH 7 BERT M3, ¥ H 5 MSI-GCN 454,
SEHL T A R .
3.5 jHREhSCIY

FATB A 77 Rk S 56Ok g B IF A MSI-GCN H %
AN RIRAM, SEa6 25 B LR 3.
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i H AR SN A

# 2 MSI-GCN S5 IEAERIR 1 REXT L (%)

. " Twitter Lap14 Rest14 Rest16
LRI R Acc Macro-F1 Acc pMacro—F 1 Ace Macro-F1 Ace Macro-F1
TD-LSTM 70.80 69.00 78.00 66.73 71.83 68.43 82.16 54.21
TIAN 72.50 70.81 72.05 67.38 79.26 70.09 84.74 55.21
ASGCN 72.15 70.40 75.55 71.05 80.77 72.02 88.99 67.48
Dual-GCN 75.92 74.29 78.48 74.74 84.27 78.08 — —
GloVe EEGCNN 72.44 70.67 77.83 75.21 81.70 73.63 88.83 68.91
SEGCN 76.51 75.32 79.43 76.49 84.72 77.51 — —
Sentic-GCN — — 77.90 74.71 84.03 75.38 90.88 74.82
SK-GCN 71.97 70.22 77.62 73.84 81.53 72.90 85.17 68.08
MSI-GCN (Ours) 78.92 77.68 79.52 76.35 84.75 77.52 90.93 75.91
Dual-GCN-BERT 77.40 76.02 81.80 78.10 87.13 81.16 ' — —
BERT SEGCN-BERT 77.40 76.02 81.01 77.96 87.31 81.09‘ e T —
Sentic-GCN-BERT — — 82.12 79.05 186.92 81.03 91.97 79.56
MSI-GCN-BERT (Ours) 78.72 78.04 82.94 79.72. |« 87.94 82.17 92.48 80.24
\
K3 HESERETR (%)
e Twitter Lapl4 Rest14 Rest16
Acc Macro-F1 Aces Macro-F1 Acc Macro-F1 Acc Macro-F1
w/o PI 77.86 7627 ' ¥ 78.94 75.41 83. 64 76. 69 89.36 74.55
w/o Sem 76.87 . 7570 77.72 73.75 82.83 76.59 88.74 72.54
w/o Tes 77‘.821. 76.33 7791 75.14 83.95 77.96 89.98 70.63
w/o Type 77.54 76.05 77.55 74.94 83.37 77.03 89.15 69.09
w/o KG 78.09 74.97 78.58 75.03 83.37 76.54 88.64 73.12
w/o FFL 76.67 74.84 77.36 73.74 82.92 76.44 87.62 71.74
MSI-GCN 78.92 77.68 79.52 76.35 84.75 77.52 90.93 74.82

w/o PI: 7 K4 H AR R BRI 2 BR A XA B A IS, 1
TR GCN % H 1) 81882 5 B Hh 1 A AN 55 B ATH SR A Jn i 3L
5 i TG A PR R 7

w/o Sem: ZEHHEET HIER AMIE UG HE, RIEE
il A &%, FI A Bi-LSTM it /E 9 MSI-GCN H1#] 7o,

w/o Type: ¥ Jir B HOfi ¢ 5 28 AL 1) B 152 B M ]
SEAH 1, THASE AR 2 5]

w/o Tes: i T 0] I 4 RN 4%,
T MSI-GCN. N

wlo KG: 2B T ATHPEBON. i1 T 2EhRiHE MSLGCN
W, FIR RN S BisLSTM K B2 i A 45 &, BT LUK
Bi-LSTM (14N Ts.

w/o FFL: 2450 Ja) 38 | 145 42 Ja) 45 AR 9 4%, 137 B2 i g
X 3 AMLA RN TR,

MR 3 25 50T DAY 5 S R AE X A7 B A5 B 5 R
PEAE T M, X R 2— AN R H GON JEA 48 4
B, W 2 5 1 DT 2 5 B0 A 3G . [FIRE, KK
AN A [ A A A5 R A M T B, X B IE T A)v N
RUBEHRAE 2 ST AR 5% A0 EE J7 T (1 24t bt gk
B SR H A VRS AT 2 BRI T M RE, X R IIE X

AL,

& AN A)VEAS B X A BT (0 EE M AN AR
B 51 AR 1k e T B 2 B 1 470 R 4L R 1 2 24
FHI, A SR P A P v AR U T DA T
VW TR 5 R VRIS, B, A T 2 s
T A2 Y R R 0 2t 2 5 SR T
D] g fT 7 1 IR 2 SR K {5 B AR DG, LU
SemGCN 5 TesGON IR 76 % % . X 13K 3 /b
WA RN E SRR B L HAME, e I0AE T 215
SR R 1 T S

3.6 GCN EZH &

I8 S I8 AN 7] GON 2 B0 R 1 B 1) 5
Wi, FATICE Restl4. Lapl4 Fl Twitter $¥54E X GCN
EHON 17 AT, g5 Rkl 5 AE 6 Frow.

FRE 525645 -, MSI-GCN BEAUFE 2 22 GCN I %
PLEAE. MEHOL DI, MDA o TR A IR E T AU ARAE
GE, FESER M RER E. R EOE 2, A AR (S
BB FRR, BOHA NGRS, 1A, Bl %
S8 AR AR (1 T A R T K J2 AR ) A 2 T LA
FEARFE — 2 1 B 10 [R] I BT SRR AR, 5 1) A2 7 Ab 3
R FUREE A B B B L SR 0 208 1T g 5 U B A
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o S IR JSE ] M 5 i L. PR 1 J2 A B T4l B 7R 58
AL, WL A, R AR R T RO iz A e

85 Rest14
- Lapl4
= Twitter

80

S 75t
)}
)
~
70 +
65

Layer
K5 GCN MZJZE 5 HERIZ 15 R

3.7 ZB=faHh

BT R BT A, PR MSI-GCN *ﬁ?&&i%ﬁjﬁl H
HE R AR T A 50, B PRI 4 BT, BRATHE MSI-GCN
5 IAN. ASGCN il Sentic-GCN #EAT LL#, MR 4E
HH I X TR AT IR 25 AT, SRR X e R ) A
SR IS (45 51

MBS ZE Rl DLW SR F, BT R SR TAN
FE TN 45 S 5 T R I 22, T 25 18 AS B AR AL )

R A6 CA 2 W, ASGCN & RE i 12 21 M 5 T 7]
YA B R 5 S S, DRI T &5 SR8 A . ASCAR 3
H 25 AT DUR B, 183 51 A AP %1, Sentic-GCN Al
MSI-GCN B % 55 Ay M fili 2 4% 185 U2, AT At L0
HRPE R BRI FESCAR 4 1, “wish B SR T
AL HE RO SR R I TR A7 8 R EUE S
BHEE AR Be 08 B A b R PRI B S, BEA IR
2 RN B)FERE1E X BT SRR, 7R 1 B4 i T
AAE— W HE. SR, MSI-GCN F*E%%IJH% TIX 3 AL
FARFAE B H M, #i§i7i§?£{§, L, A A e A
w5 5 g -

778, [

—

Rest14
- Lapl4
= Twitter

»
-

Macro-F1 (%)

Layer

Kl 6 GCN W% ZEHYE Macro-F1 1R

R4 EBloHr

J i ] T IAN  ASGCN  Sentic-GCN_ MSI-GCN  Label

{food, service} Great food but the service was dreadful! (N, N) (P, N) (P, N) \ \_ (P, N) (P, N)
{i5} Not as fact as I would have expect for an i5. P O_ 3 N,,, " N N

{food, prices} How can they survive serving mediocre food at exorbitant prices? (N, N) , N) (O,N) (O, N) (O, N)
{webcam} I wish it had a webcam though, then it would be perfect. R § Lr ¥ (0] N N

L !

kR MSI-GCN A R, BATx A fial )
TE I DTHRIEEAT T TR AT, ] 7 J2 X Lap14 A0dREE
41)F“Not as fact as I would have expected for afl 5”1 %
S R R T 410, PRJSE 5 AR AR PRI L. 3
t, “only Sem” R R B 15 SUHIE; “only Sy #/niX
PR B 1E VR IEIE; “only KGR R B B A0 A . Jl i 45
TR, 15 ST TE AN R A B i R AR R 1] AT
15 8], M f# MSI-GCN R85 B A) 11078 X

Not as fact as
only
Sy
only
Sem
only
KG
MSI-
GCN

I would have expect for an iS5

K7 TR R
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. B

. \%ﬁlﬁ@ﬁiﬁ}( EIBEAT RRAE SR ELS, fh TR = i 2
FREMUE S, AR TR A B O T A5 S
] “Not”Z 8] 328 FE B 1550 & T 78 18 Ay B kAT
FRAE27 2 I, B Rt AT 200 57 77 T 0] 157 5 “Not” 2
B FIBE R, (EAFTE T3 1A “expect”, 45 1% 1A IR T AH X ¢
KHIBLEE. SR, MSI-GCN NI B84 2R FX 3 Rl
FARFAE (%) B AN, AT A R0 32 422 77 T ] R0 3 L],
I B 38 B 3 4 HOA T “expect” IR TE, Fx & L
17 JRAR M R TE R 732, X BHIE T MSI-GCN A Rt

4 ZERE

ARSI T AT 215 B aba B S 2 W
2B e, AR AE SR NI e A AR I, DAY
SRAEVE(S S, O R SRS AE DL 2R G 1 v 3 0
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B, 51 NIEAE TR U4k AR 58 SOOI, N AR B
Tl DA 2 T RR v E O DR RS L e, R R
1422 RER ML RS 3 ML A FRE, @i & RHE
(R EL M, SRAT AR IR 17 B 5] . AR SCOTVRAE 4 AR
WEHIEEE FEAT T 96, EHERZR A Macro-F1 {H 77 1H
BIWAS T RAFEEIR. AEASKR, —T7 H3RA TG H IR R
2 IR R B A R R TN 2505 5 A, DA I o o
8 LR AE ), #E— B HTHERE. 0 —J7 1, TR
H 7 XGETE GCN, 15815 2] i [6) 45 B i, FRATT
08 A A TBORE AR 3 0 AT 45 - e R 2 1 o B
FERRN KA R U [F I, SR 32 71, DR & 5 2
L, SRR S R BT K .

S 30k

1 Dong L, Wei FR, Tan CQ, et al. Adaptive recurSive neural
network for target-dependent twitter sénti;nent classification.
Proceedings of the 52nd Anr‘luai Meeting of the Association
for Computational‘ Linguistics (Volume 2: Short Papers).
Baltimore: ACL, 2014. 49-54. [doi: 10.3115/v1/p14-2009]

2 Huang BX, Carley K. Syntax-aware aspect level sentiment
classification with graph attention networks. Proceedings of
the 2019 Conference on Empirical Methods in Natural
Language Processing and the 9th International Joint
Conference on Natural Language Processing (EMNLP-
IJCNLP). Hong Kong: ACL, 2019. 5469-5477. [doi: 10.
18653/v1/d19-1549]

3 Wang WY, Pan SJ, Dahlmeier D, et al. Recursive neural

random fields for sentiment

conditional aspect-based

analysis. Proceedings of the 2016 Conference on Empirical

Methods in Natural Language Processing. Austin: ACL, ‘

2016. 616-626. [doi: 10.18653/v1/d16-1059] -

4 Li RF, Chen H, Feng FX, ef'al. Dual graph convolutional
networks for aspect-based sehtirﬁent analysis. Proceedings of
the 59th Annual Meeting of the

Computational Linguistics and the 11th International Joint

Association for

Conference on Natural Language Processing (Volume 1:
Long Papers). ACL, 2021. 6319-6329. [doi: 10.18653/v1/
2021.acl-long.494]

5 Wang K, Shen WZ, Yang YY, et al. Relational graph
attention network for aspect-based sentiment analysis.
arXiv:2004.12362, 2020.

6 Wu LF, Chen Y, Shen K, et al. Graph neural networks for
natural language processing: A survey. Foundations and
Trends® in Machine Learning, 2023, 16(2): 119-328. [doi:

oo

10

16

10.1561/2200000096]

Liang B, Su H, Gui L, et al. Aspect-based sentiment analysis
via affective knowledge enhanced graph convolutional
networks. Knowledge-based Systems, 2022, 235: 107643.
[doi: 10.1016/j.knosys.2021.107643]

Zhong QH, Ding L, Liu JH, et al. Knowledge graph
augmented network towards multiview representation
IEEE
Transactions on Knowledge and Data Engineering, 2023,
35(10): 10098-10111. [doi: 10.1 109/t“kde.2023.3250499]
Yasunaga M, Ren HY, Bosselut 'A, “er al. QA-GNN:
Reasoning with, language models and knowledge graphs for
question answering. arXiv:2104.06378, 2021.

Zhang Z,. Zhou ZL, Wang YN. SSEGCN: Syntactic and
serﬁantic enhanced graph convolutional network for aspect-
based of the 2022

Conference of the North American Chapter of the

learning for aspect-based sentiment analysis.

sentiment analysis. Proceedings
Association for Computational Linguistics: Human Language
Technologies. Seattle: ACL, 2022. 4916-4925. [doi: 10.
18653/v1/2022.naacl-main.362]

Tang DY, Qin B, Feng XC, et al. Effective LSTMs for
target-dependent sentiment classification. arXiv:1512.01100,
2015.

Zhang MS, Zhang Y, Vo DT. Gated neural networks for
targeted sentiment analysis. Proceedings of the 30th AAAI
Conference on Artificial Intelligence. Pl}oenix: AAAI Press,
2016. 3097-3093. [doi: 10.1609/aaai.2‘/3011.10380]

Chen P, Sun ZQ, Bing LD, et al.Recurrent attention network
on memory for gpvspect, sentiment analysis. Proceedings of the
2017 Conference on Empirical Methods in Natural Language
Processing. Copenhagen: ACL, 2017. 452-461. [doi: 10.
18653/v1/d17-1047]

Ma DH, Li SJ, Zhang XD, et al. Interactive attention
networks for aspect-level sentiment classification. arXiv:
1709.00893, 2017.

Lu Q, Zhu ZF, Zhang GY, et al. Aspect-gated graph
convolutional networks for aspect-based sentiment analysis.
Applied Intelligence, 2021, 51(7): 4408-4419. [doi: 10.1007/
$10489-020-02095-3]

Zhou J, Jin SQ, Huang XL. ADeCNN: An improved model
for aspect-level sentiment analysis based on deformable
CNN and attention. IEEE Access, 2020, 8: 132970-132979.
[doi: 10.1109/access.2020.3010802]

Liang S, Wei W, Mao XL, et al. BiSyn-GAT+: Bi-syntax
aware graph attention network for aspect-based sentiment

analysis. Proceedings of the 2022 Findings of the Association

Special Issue & i%4iit 23

© TEREBIK R

http:/fwww.c-s-a.org.cn


https://doi.org/10.3115/v1/p14-2009
https://doi.org/10.3115/v1/p14-2009
https://doi.org/10.3115/v1/p14-2009
https://doi.org/10.18653/v1/d19-1549
https://doi.org/10.18653/v1/d19-1549
https://doi.org/10.18653/v1/d19-1549
https://doi.org/10.18653/v1/d19-1549
https://doi.org/10.18653/v1/d16-1059
https://doi.org/10.18653/v1/d16-1059
https://doi.org/10.18653/v1/d16-1059
https://doi.org/10.18653/v1/2021.acl-long.494
https://doi.org/10.18653/v1/2021.acl-long.494
https://doi.org/10.18653/v1/2021.acl-long.494
https://doi.org/10.18653/v1/2021.acl-long.494
https://doi.org/10.1561/2200000096
https://doi.org/10.1016/j.knosys.2021.107643
https://doi.org/10.1109/tkde.2023.3250499
https://doi.org/10.18653/v1/2022.naacl-main.362
https://doi.org/10.18653/v1/2022.naacl-main.362
https://doi.org/10.18653/v1/2022.naacl-main.362
https://doi.org/10.18653/v1/2022.naacl-main.362
https://doi.org/10.1609/aaai.v30i1.10380
https://doi.org/10.18653/v1/d17-1047
https://doi.org/10.18653/v1/d17-1047
https://doi.org/10.18653/v1/d17-1047
https://doi.org/10.18653/v1/d17-1047
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1007/s10489-020-02095-3
https://doi.org/10.1109/access.2020.3010802
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

i E AR %N

http://www.c-s-a.org.cn

2025 4F 534 % 55 8 1

18

19

20

2

—_

22

23

24

25

26

27

28

for Computational Linguistics: ACL 2022. Dublin: ACL,
2022. 1835-1848. [doi: 10.18653/v1/2022.findings-acl.144]
Qiu ZX, Chen KH, Xue Y, et al. Modeling inter-aspect
relations with clause and contrastive learning for aspect-
based analysis.
Computational Social Systems, 2024, 11(2): 2833-2842.
[doi: 10.1109/tcss.2023.3302331]

Yuan L, Wang J, Yu LC, et al. Syntactic graph attention
aspect-level IEEE
Transactions on Artificial Intelligence, 2024, 5(1): 140-153.
[doi: 10.1109/tai.2022.3227535]

Zhao ZG, Tang MW, Tang W, et al. Graph convolutional

network with multiple weight mechanisms for aspect-based

sentiment IEEE  Transactions on

network  for sentiment  analysis.

sentiment analysis. Neurocomputing, 2022, 500: 124-134.
[doi: 10.1016/j.neucom.2022.05.045]

SROCHT, B, B0 T 77 T 2015 1243 BT PR A TR B X
B &N . i B LR 53R, 2024, 18(1)#217-230.
[doi: 10.3778/j.issn.1673-9418.2209033] ‘

Ma YK, Peng HY,, Cambria E. Targeted aspect-based
sentiment analysis via embedding commonsense knowledge
into an attentive LSTM. Proceedings of the 32nd AAAI
Conference on Artificial Intelligence. Palo Alto: AAAI Press,
2018. 5876-5883. [doi: 10.1609/aaai.v32i1.12048]

Zhang K, Liu Q, Qian H, ef al. EATN: An efficient adaptive
transfer network for aspect-level sentiment analysis. IEEE
Transactions on Knowledge and Data Engineering, 2023,
35(1): 377-389. [doi: 10.1109/tkde.2021.3075238]

AIH, AR, KR, 5. FE T prompt ARG 58 ¥ 77 THI
R A5 AT, FHLARLEE, 2023, 50(S1): 77-83. [doi: 10.
11896/jsjkx.220300279]

Islam SM, Bhattacharya S. AR-BERT: Aspect-relation

enhanced aspect-level sentiment classification with multi-

modal explanations. arXiv:2108.11656v2, 2022.

Zhou J, Huang JX, Hu QV, efal. SK-GCN: Modeling syntax
and knowledge via graph convolutional network for aspect-
level sentiment classification. Knowledge-based Systems,
2020, 205: 106292. [doi: 10.1016/j.knosys.2020.106292]
Pennington J, Socher R, Manning C. GloVe: Global vectors
for word representation. Proceedings of the 2014 Conference
on Empirical Methods in Natural Language Processing
(EMNLP). Doha: ACL, 2014. 1532-1543. [doi: 10.3115/v1/
d14-1162]

Devlin J, Chang MW, Lee K, et al. BERT: Pre-training of

24 HieZFIR Special Issue

29

30

31

32

33

34

35

36

deep bidirectional Transformers for language understanding.
Proceedings of the 2019 Conference of the North American
Chapter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long and Short
Papers). Minneapolis: ACL, 2019. 4171-4186. [doi: 10.
18653/v1/n19-1423]

Vaswani A, Shazeer N, Parmar N, et al. Attention is all you
need. Proceedings of the 31st Conference on Neural
Information Processing Systems. Long Beach: NIPS, 2017.
1-15. [doi: 10.48550/arxiv.1706.03762] |

Miller GA. WordNet: A lexical “datdbase for English.
Communications of the'ACM, 1995, 38(11): 39-41. [doi: 10.
1145/219717.2 15748]

Yang BS‘,' Yih WT, He XD, et al. Embedding entities and
relations for learning and inference in knowledge bases.
Proceedings of the 3rd International Conference on Learning
Representations. San Diego: OpenReview.net, 2014. 1-12.
[doi: 10.48550/arxiv.1412.6575]

Liu H, Wu Y, Yang Y. Analogical inference for multi-
relational embeddings. Proceedings of the 34th International
Conference on Machine Learning. Sydney: JMLR.org, 2017.
2168-2178.

Pontiki M, Galanis D, Papageorgiou H, et al. Semeval-2016
task 5: Aspect based sentiment analysis. Proceedings of the
10th International Workshop on Semantic Evaluation. San
Diego: ACL, 2016. 19-30. [doi: 10.18653/v1/s16-1002]
Zhang C, Li QC, Song DW. Aspect-based sentiment
classification with aspect-specific ~graph convolutional
networks. Proceedings of the 2019 Conference on Empirical
Methods | in 'Natural Language Processing and the 9th
Infqrnational Joint Conference on Natural Language
Processing (EMNLP-IJCNLP). Hong Kong: ACL, 2019.
4568-4578. [doi: 10.18653/v1/d19-1464]

Li C, Zhang JD, Tang HL, et al. Advancing aspect-based
analysis  through deep

sentiment learning  models.

Proceedings of the 20th International Conference on
Advanced Data Mining and Applications. Sydney: Springer,
2024. 228-242. [doi: 10.1007/978-981-96-0847-8 16]

Zheng YQ, Li X, Nie JY. Store, share and transfer: Learning
sentiment for

knowledge aspect-based

2023, 635:

and updating

sentiment analysis. Information Sciences,

151-168. [doi: 10.1016/J.INS.2023.03.102]

(B 534 EFRR)

© TEREBIK R

http:/fwww.c-s-a.org.cn


https://doi.org/10.18653/v1/2022.findings-acl.144
https://doi.org/10.18653/v1/2022.findings-acl.144
https://doi.org/10.18653/v1/2022.findings-acl.144
https://doi.org/10.1109/tcss.2023.3302331
https://doi.org/10.1109/tai.2022.3227535
https://doi.org/10.1016/j.neucom.2022.05.045
https://doi.org/10.3778/j.issn.1673-9418.2209033
https://doi.org/10.3778/j.issn.1673-9418.2209033
https://doi.org/10.3778/j.issn.1673-9418.2209033
https://doi.org/10.1609/aaai.v32i1.12048
https://doi.org/10.1109/tkde.2021.3075238
https://doi.org/10.11896/jsjkx.220300279
https://doi.org/10.11896/jsjkx.220300279
https://doi.org/10.1016/j.knosys.2020.106292
https://doi.org/10.3115/v1/d14-1162
https://doi.org/10.3115/v1/d14-1162
https://doi.org/10.3115/v1/d14-1162
https://doi.org/10.3115/v1/d14-1162
https://doi.org/10.18653/v1/n19-1423
https://doi.org/10.18653/v1/n19-1423
https://doi.org/10.18653/v1/n19-1423
https://doi.org/10.18653/v1/n19-1423
https://doi.org/10.48550/arxiv.1706.03762
https://doi.org/10.1145/219717.219748
https://doi.org/10.1145/219717.219748
https://doi.org/10.48550/arxiv.1412.6575
https://doi.org/10.18653/v1/s16-1002
https://doi.org/10.18653/v1/s16-1002
https://doi.org/10.18653/v1/s16-1002
https://doi.org/10.18653/v1/d19-1464
https://doi.org/10.18653/v1/d19-1464
https://doi.org/10.18653/v1/d19-1464
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1007/978-981-96-0847-8_16
https://doi.org/10.1016/J.INS.2023.03.102
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

	1 相关工作
	1.1 方面级情感分析方法
	1.2 基于图神经网络的方法
	1.3 基于外部知识的方法

	2 模型概述
	2.1 输入和编码层
	2.2 双通道图卷积网络构建
	2.2.1 TES-GCN
	2.2.2 SEM-GCN

	2.3 外部知识表示
	2.4 多信息融合模块
	2.5 情感输出层

	3 实验
	3.1 数据集介绍
	3.2 实验参数设置与评价指标
	3.3 对比实验
	3.4 结果与分析
	3.5 消融实验
	3.6 GCN层数影响
	3.7 案例分析

	4 结束语
	参考文献

