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Cross-domain Text Sentiment Classification Based on Auxiliary Classification
Networks

Abstract

Abstract: To align exactly the texts with same sentiment polarities of source and target domains, and to
enlarge the feature difference of different sentiment texts as much as possible, a domain adaptation
model with weighted adversarial networks is proposed. A new structured classification network
consisting of a main classification network and an auxiliary classification network is proposed, in which
the main classification network is used to perform supervised learning on the labeled texts of the source
domain, and the auxiliary classification network is used to improve the distinguishability of the text
features. A calculation method of multiple adversarial network weights is proposed to realize the exact
alignment of same class samples of different domains. Experimental results show that, for Amazon
dataset, the average recognition accuracy for the texts of target domains can reach 84.22%, which is
2.07% higher than the compared models. The optimized feature extractor and the feature classifier can be
applied to the source and target domains simultaneously on the proposed model, and can provide reliable
data for the simulation and modeling of text analysis in different fields.
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Abstract: To align exactly the texts with same sentiment polarities of source and target domains, and to
enlarge the feature difference of different sentiment texts as much as possible, a domain adaptation model
with weighted adversarial networks is proposed. A new structured classification network consisting of a
main classification network and an auxiliary classification network is proposed, in which the main
classification network is used to perform supervised learning on the labeled texts of the source domain,
and the auxiliary classification network is used to improve the distinguishability of the text features. A
calculation method of multiple adversarial network weights is proposed to realize the exact alignment of
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recognition accuracy for the texts of target domains can reach 84.22%, which is 2.07% higher than the
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and target domains simultaneously on the proposed model, and can provide reliable data for the
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Table 3 Comparison of recognition results of target domains when using different algorithms %
B —H b SvVM AuxNN DANN PBLM DAS ACAN AL
D—->B 75.20 80.80 81.70 82.50 82.05 82.35 82.41
E—>B 68.85 78.00 78.55 71.40 80.00 79.75 82.57
K—>B 70.00 77.85 79.25 74.20 80.05 80.80 82.54
B—>D 77.15 81.75 82.30 84.20 82.75 83.45 85.36
E—>D 69.50 80.65 79.70 75.00 80.15 81.75 82.82
K—>D 71.40 78.90 80.45 79.80 81.40 82.10 83.32
B—>E 72.15 76.40 77.60 77.60 81.15 81.30 81.26
D—>E 71.65 77.55 79.70 79.60 81.55 82.80 84.88
K—E 79.75 84.05 86.65 87.10 85.80 86.60 89.13
B—>K 73.50 78.10 76.10 82.50 82.25 83.05 84.72
D—>K 72.00 80.05 77.35 83.20 81.50 78.60 82.89
E—>K 82.80 84.15 83.95 87.80 84.85 83.35 88.76
A 73.66 79.85 80.29 80.40 81.96 82.15 84.22

http: // www.china-simulation.com

* 730 ¢

https://dc-china-simulation.researchcommons.org/journal/vol35/iss4/4
DOI: 10.16182/j.issn1004731x.joss.21-1283

10



Ma et al.: Cross-domain Text Sentiment Classification Based on Auxiliary Cla

235 558 4
2023 %4 H

HE3I T LUE M, S H b o hl ik %
E—B, K—B, B—D, E—D, K—D, D—E,
K—E, B—K, E—KW, ACNUDA #A%} H Fris
H AT DRI o = U R P, IX R
ACNUDA #5 B8 3 22 56470 100 28 500 b S IR T Y3
5 B AR — I BRI 2R 5, JF HAE
XoF 55 1) [ BN 38 0K AN [R] 28 0 SCAR 22 T f) 22 Se 1E
MG Lk SCA R AT ez B8 e AR 20 KT, PRI T S0 AR
15 A3 S 1 0 S

F..=n,./n, (16)
e n N EAREFEARNEG n, 9 H PRI AR,
R RN MEMAITREMLT, PR
SR T DL B 84.22%,  AH X T B AT (R HE A
AT LURRFF 2.07%. Rk, W] LAfS H7E H An iR
KA PARERIE G T, B H A S B A A e 8
B A bk 5k R SR AS I R RS B H AR sgh, /P
FHIESRIAS G S RHIE P K48 G o

5 SRR AR M EEE STE

SCA KA A LA SO B B A T R E TE
SAF R, T SCAS B AE AN [ A4 1 R S 2
WEE T S EENMAEO. Fla, EERTFRSSH,
RIS A 1 IR0 SCARE T B P X A5 B A2 98 17
B r(u, §) S SEAE T BB HOE S, B
L, u M RERIN CRPT R T, ru, i) A
wXF i [RGB o T K 22 FH 7 X6) T il % R 8 ) A A
AT PO R E R, R AT
PN 25 B3 T B [ 3 9 AR S BRLGE P PR T o
flith, WE 10 i,

HE 10 LAE . TR u, 5w, Y00

U, A BT B 2> 2RI 2% ) S SUSOCAAE B 2K

Vol. 35 No. 4
Apr. 2023

iy iy VPOME BABGRALE, FTRUS T A
uy 5w, BB R L, AbA D i, 5
is OVEAT AR Z AL, ATt FH P 0, X4 0
i FAEGRDGIE, X i B BRI DGR .

SR, P 0 00 it DF 0 R I S P P 7 I
BONE R, T PR ST AR T 4 K 8
TAREERAE, TERERIEH B ESEEE . B,
X B ERE 10 R E B AN, SN T R R
FIPFIR ARG R, R4 PR,

RERP u Gu, WYt~ iy i BITEE R
HATHSRAVARE, B u, 5w, X0 R G0
MAa =S, B, HPu X T 5 “E
AL R HAERE, AR BESRXT “Ur k2l
K7 G HEERINEE: MXTE, Fu, ERE
FaE bk SERE ST, X IER “HsEilAR” B
(RO A5, T U6 B FH P 0y 3 LA B 1 PR S
Bk, BT ORI TR 25 3 55TV 1
THERR AR, AT TEING B P %

54y FhLi, 54

P 4
2% ;FB%E!IZ 25}.

M, 57

BRI,

HFu,

iR A,

DA T 9 LA

10 =TI 5 2R -4 >4 o3 A

Fig. 10 User-item interest analysis based on rating information

R4 FETVRRSOR AL -4 5 %85 B

Table 4 User-item interest analysis based on review text

-1

HH u] M2
FHLi PR SOR T AN 1 T AL FHLELRE S1 53
FoFE i, THESOR B LA RMREE FEAER T, B ERAN I
& 3L, PHE TR AbER AR R RELS AGIEATAERALE » WATERL
TERREETCAS i) Pl L & ?
15 95 FEACAS i YR % ?

http: // www.china-simulation.com

Published by Journal of System Simulation, 2023

1



Journal of System Simulation, Vol. 35 [2023], Iss. 4, Art. 4

S B4
2023 £ 4 H

i A 1R SRS TR 73 BT RE 08 70 AT FRARTE A A
RI2&AF R X 2 A U AP (0 SCAS AT 1 32K
M MELE 3BTl X 2ext AN F LA T A
) ST AN ot P 4 A A 4 B 4
T VR S A 1 B AR A T K
5504

6 %5t

N T RS A RR B A IR ) KR BE S 15
QIR I AE AL 5 TE AR REA B H A3, SEBLUR
5 H AR SO S R HERR 25, 3R T — A
FE T 22 500 47 0 246 F) s I AR 2

AR R TTRRAE T -

(1) JE 7 — Rl > M4, MRl grilfs
HANL AT PAGRAIE SIS A IR 20 2%, T Hd 2 f
RIS A 2 0] BAT R 22 57 1

(2) &t 7 —FhXtHT S AE ST, S
T VIR F bR A 5] S0 A 73 0 HE Tt 55
AR SO BB B T SR Tl 2 A A R
PREEREAIRAST 2 AU A SOR 1 A5 2, AT
NHT TGS P4 BTG S U A 20 A B 15 i
LS/ QL €T S i

S WA :

[1] BALH, TR, PEE. B OIOCA N B> K0T Fu ik
JE[T]. B2k, 2020, 31(6): 1723-1726.

Zhao Chuanjun, Wang Suge, Li Deyu. Research Progress
on Cross-Domain Text Sentiment Classification[J].
Journal of Software, 2020, 31(6): 1723-1746.

[2] Robert R. Domain Adaptation Using Domain Similarity
and Domain Complexity-based Instance Selection for
Cross-Domain  Sentiment  Analysis[C]/IEEE  12th
International Conference on Data Mining Workshops.
Piscataway: IEEE, 2012: 717-723.

[3] Xia R, Zong C Q, Hu X L, et al. Feature Ensemble Plus
Sample Selection: Domain Adaptation for Sentiment
Classification[J]. IEEE Intelligent Systems(S1541-1672),
2013, 28(3): 10-18.

[4] Giacomo D, Gianluca M, Andrea P. Cross-Domain
Sentiment Classification via Polarity-Driven State

Transitions in a Markov Model[C]//International Joint

RGN

Journal of System Simulation

Vol. 35 No. 4
Apr. 2023

Conference on Knowledge Discovery, Knowledge
Engineering, and Knowledge Management. Berlin:
Springer, 2015: 118-138.

[5] John B, Ryan T M, Fernando P. Domain Adaptation with
Structural Correspondence Learning[C]//Conference on
Empirical Methods in Natural Language Processing.
New York: ACM, 2006: 120-128.

[6] Yftah Z, Roi R. Neural Structural Correspondence
Learning for Domain Adaptation[C]//21st Conference on
Computational Natural Language Learning. Stroudsburg:
ACL, 2017: 400-410.

[7] Wang L, NiuJ W, Song H B, et al. SentiRelated: A Cross-
Domain Sentiment Classification Algorithm for Short
Texts through Sentiment Related Index[J]. Journal of
Network and Computer Applications(S1084-8045), 2018,
101: 111-119.

[8] Tareq A M, Nazlia O, Mohammed A, et al. Feature
Transfer through New Statistical Association Measure for
Cross-Domain  Sentiment  Analysis[J]. Journal of
Engineering and Applied Sciences(S1816-949X), 2017,
12(1): 164-170.

[9] Zhu E D, Huang G Y, Mo BY, et al. Features Extraction
Based on Neural Network for Cross-Domain Sentiment
Classification[C]/International Conference on Database
Systems for Advanced Applications. Berlin: Springer,
2016: 81-88.

[10] Ganin Y, Lempitsky V. Unsupervised Domain Adaptation
by Backpropagation[C]//32nd International Conference
on Machine Learning. Cambridge: MIT Press, 2015:
1180-1189.

[11] Li Z, Zhang Y, Wu Y X, et al. End-to-End Adversarial
Memory  Network for  Cross-Domain  Sentiment
Classification[C]/International ~ Joint Conference on
Artificial Intelligence. New York: ACM, 2017: 2237-2243.

[12] Qu X Y, Zou Z K, Cheng Y, et al. Adversarial Category
Alignment Network for Cross-Domain Sentiment
Classification[C]//2019  Conference of the North
American Chapter of the Association for Computational
Linguistics. Stroudsburg: ACL, 2019: 2496-2508.

[13] He R D, Wee S L, Hwee T N, et al. Adaptive Semi-
Supervised Learning for Cross-Domain Sentiment
Classification[C]//2018  Conference on  Empirical
Methods in Natural Language Processing. Stroudsburg:
ACL, 2018: 3467-3476.

[14] Zhao C J, Wang S G, Li D Y. Multi-Source Domain
Adaptation with Joint Learning for Cross-Domain
Sentiment Classification[J]. Knowledge-Based Systems
(S0950-7051), 2020, 191: 105254.

[15]LiL, Ye W R, Long M S, et al. Simultaneous Learning of

http: // www.china-simulation.com

° 732 ¢

https://dc-china-simulation.researchcommons.org/journal/vol35/iss4/4
DOI: 10.16182/j.issn1004731x.joss.21-1283

12



Ma et al.: Cross-domain Text Sentiment Classification Based on Auxiliary Cla

235 558 4
2023 %4 H

U, A BT B 2> 2RI 2% ) S SUSOCAAE B 2K

Vol. 35 No. 4
Apr. 2023

Pivots and Representations for Cross-Domain Sentiment
Classification[C]//AAAI  Conference on Artificial
Intelligence. Palo Alto: AAAI Press, 2020: 8220-8227.

[16] Mao K L, Niu J W, Wang X J, et al. Cross-Domain
Sentiment Analysis of Product Reviews by Combining
Lexicon-Based and Learn-Based Techniques[C]/IEEE
17th International Conference on High Performance
Computing and Communications. Piscataway: IEEE,
2015: 351-356.

[17] Dolores M G, Eugenio M C, Teresa M V, et al. Cross-
Domain Sentiment Analysis Using Spanish Opinionated
Words[C]//International Conference on Applications of
Natural Language to Data Bases/Information Systems.
Berlin: Springer, 2014: 214-219.

[18] Huang X C, Rao Y H, Xie H R, et al. Cross-Domain
Sentiment Classification via Topic-Related TrAdaBoost
[C)/Thirty-First AAAI Conference on Artificial
Intelligence. Palo Alto: AAAI Press, 2017: 4939-4940.

[19] Zhou G Y, Zhou Y, Guo X Y, et al. Cross-Domain
Sentiment Classification via Topical Correspondence
Transfer[J]. Neurocomputing(S0925-2312), 2015, 159:
298-305.

[20] Giacomo D, Gianluca M, Andrea P, et al. Markov Chain
Based Method for In-Domain and Cross-Domain
Sentiment  Classification[C]//7th  International Joint
Conference on Knowledge Discovery, Knowledge
Engineering and Knowledge Management. Piscataway:
IEEE, 2015: 127-137.

[21] Nelakurthi A R, Tong H h, Maciejewski R, et al. User-
Guided Cross-Domain Sentiment Classification[C]//2017
SIAM International Conference on Data Mining.
Bethesda: SIAM, 2017: 471-479.

[22] Pei Z Y, Cao Z J, Long M S, et al. Multi-Adversarial
Domain Adaptation[C]//Thirty-second AAAI Conference
on Artificial Intelligence. Palo Alto: AAAI Press, 2018:
3934-3941.

[23] John B, Mark D, Fernando P. Biographies, Bollywood,
Boom-Boxes and Blenders: Domain Adaptation for
Sentiment Classification[C]//The 45th Annual Meeting of
the Association of  Computational
Stroudsburg: ACL, 2007: 440-447.

[24] Chen M M, Xu Z X, Kilian Q W, et al. Marginalized

Linguistics.

Denoising Autoencoders for Domain Adaptation[C]//29th
International Coference on International Conference on
Machine Learning. New York: ACM, 2012: 1627-1634.
[25] Ganin Y, Ustinova E, Lempitsky V, et al. Domain-
Adversarial Training of Neural Networks[J]. Journal of
Machine Learning Research(S1532-4435), 2016, 17: 1-35.
[26] Yu J F, Jiang J. Learning Sentence Embeddings with
Auxiliary  Tasks  for  Cross-Domain  Sentiment
Classification[C]//2016 ~ Conference on  Empirical
Methods in Natural Language Processing. Stroudsburg:
ACL, 2016: 236-246.
[27] Yftah Z, Roi R. Pivot Based Language Modeling for
Adaptation[C]//2018

Conference of the North American Chapter of the

Improved  Neural = Domain
Association for Computational Linguistics: Human
Language Technologies. Stroudsburg: ACL, 2018: 1241-
1251.

[28] He R D, Lee W S, Hwee T N, et al. Adaptive Semi-
Supervised Learning for Cross-Domain Sentiment
Classification[C]//2018
Methods in Natural Language Processing. Stroudsburg:
ACL, 2018: 3467-3476.

[29] XIBE, PMAT ¥, 20 BL Y. — Rl & S0 A8 SURIMS 4 BT
W) UF R AHERE 7 0] & 4801 B # 4R, 2016, 28(11):
2852-2859.

Liu Qun, Sun Hongtao, Ji Lianghao. Friend

Conference on  Empirical

Recommendation Based on Analysis of Users' Emotions

and Text Semantics[J]. Journal of System Simulation,

2016, 28(11): 2852-2859.

FERRYR, 255, 1 E, 4. & T BERT-LD A {3 el il

RPEAFI A BG BT FL[I]. RGETILF 4], 2021, 33

(1): 24-36.

Zhuang Muni, Li Yong, Tan Xu, et al. Evolutionary

Simulation of Online Public Opinion Based on the BERT-

LDA Model under COVID-19[J]. Journal of System

Simulation, 2021, 33(1): 24-36.

[31] Gao K, Anandhan P, Kumar R. Analysis and Evaluation
of the Regional Air Quality Index Forecasting Based on

[30

—

Web-Text Sentiment Analysis Method[J]. Environmental
Impact Assessment Review(S0915-9255), 2021, 87:
106514.

http: // www.china-simulation.com

* 733 .

Published by Journal of System Simulation, 2023

13



	Cross-domain Text Sentiment Classification Based on Auxiliary Classification Networks
	Cross-domain Text Sentiment Classification Based on Auxiliary Classification Networks
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/3_qZWsaz7o/tmp.1688100843.pdf.PLB2t

