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Aspect-Level Sentiment Analysis Based on Weighted Relational
Convolutional Networks and Auxiliary Task

1,2 . 1
YU Ben-gong *~, CHEN Ming-yue
(1. School of Management, Hefei University of Technology, Hefei 230009, China; 2. Key Laboratory of Process Optimization
and Intelligent Decision Making, Ministry of Education, Hefei University of Technology, Hefei 230009, China)

[ Abstract] Aspect-level sentiment analysis detects the sentiment polarity of given aspect terms from a fine-grained perspective,
providing decision support for e-commerce, consumers, and other groups by mining textual aspect sentiment. Different syntactic
dependencies were treated equally in existing methods resulting in the influence of relation types in convolutional networks and the
global information from semantic perspective being overlooked. To address these issues, considering the flexibility and complexity of
graph structures, the excellent performance of auxiliary tasks in capturing aspect sentiment based on global semantic information and
completing fine-grained aspect information, the model WRCN-CL ( weight relational convolutional networks and complementary task )

which incorporates two tasks: WRCN ( weighted relational convolutional networks) and CL ( complementary learning) was proposed.

Specifically, Bi-LSTM ( bidirectional long short-term memory network ) was used to extract textual features, which were entered into
WRCN and CL tasks separately. Aspect-related semantic information was collected from a global perspective to enhance knowledge,
while the aspect representations from CL combined with GCN ( graph convolutional networks) to deeply explore syntactic information
based on positional and type-aware relational information in WRCN. The fused global and local features were then input into a pooling
layer to obtain comprehensive information representation for improved classification performance. Experimental results demonstrate
significant improvements with the accuracy of 83.49% ,78.19% ,75.89% on three public datasets compared to baseline models,

proving the effectiveness of the proposed model in aspect-level sentiment analysis classification task.

[ Keywords | aspect-level sentiment analysis; type-aware; positional weighting; complementary learning; graph convolutional net-

works
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Fig. 1  The overall framework of the model
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Table 1 Dataset statistics

G S TR B, PR R TR B
Restaurant Il 254k 2164 637 807
Mk 728 196 196
Laptop PIIEE RS 994 464 870
AR 341 169 128
Twitter PIES 1561 3127 1560
MR EE 173 346 173
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Table 3 Comparison of baseline models

pim Restaurant Laptop Twitter

A/ % F/% A% F/% A% F\/%
IAN 79.26 70.09 72.05 67.38 72.50 70.81
RGAT 83.30 76.08 77.42 73.76 75.57 73.82
ASGCN 81.73 73.10 72.62 66.72 71.05 69.45
SKGCN 80.36  70.43 73.20 69.18 71.97 70.22

CRF-GCN 82.71 73.87 75.83 74.78 — —
PSKE-GCN 83.21 75.72 — — 74.28 72.86

RMN-P 81.16 73.17 74.50 69.79 — —
Bi-GCN 81.97 73.48 74.59 71.84 74.16 73.35

KGCapsAN-LI ~ 82.49 74.21 77.02 72.97 74.57 72.74
Ours-BiLSTM 83.49 75.59 78.19 73.86 75.89 74.53
ACLT 85.71 78.44 79.68 75.83 75.48 74.51
RGAT-SPC-BERT 86.60 77.22 78.21 74.07 76.15 74.88
BMGCN-BERT  85.96 80.08 79.91 75.66 76.16 74.59
Ours-BERT 85.44 81.29 80.29 76.59 77.53 75.94
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Table 4 Results of ablation experiments

Restaurant Laptop Twitter
A/% Fi/% A% F/% A./% F./%
WRCN-CL 83.49 75.59 78.19 73.86 75.89 74.53
w/0 WRCN 79.26 74.09 74.05 72.38 73.50 71.81
w/0 SRD 81.87 74.64 76.23 73.82 76.21 72.88
w/o RARKHA  82.82 75.49 76.36 73.83 76.53 73.11

w/o0 CL 82.86 75.33 76.80 74.10 76.79 72.81

il

3.4 REESW

X SRD #be i B4 A X451 4 1 i 5% i 43 A
H1 GCN JZ%4 L X RIPERE RS2 MA 4347 .
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