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Abstract: To address the problems of cross-utterance dispersion of sentiment elements, prominent
long-distance dependencies, and insufficient utilization of structural information, a dialogue
sentiment quadruple extraction method was proposed based on dual-graph neural networks. The
proposed method employs a hierarchical framework consisting of four modules: context
representation, structure-aware interaction, multi-view feature fusion, and structured decoding
inference. In the context representation layer, multi-level semantic information derived from a pre-
trained language model was combined with utterance distance encoding to enhance dialogue context
representation. The structure-aware interaction layer jointly modeled speaker relations, utterance
distance relations, and syntactic dependency relations to capture cross-utterance associations and
intra-sentence structural constraints. Sequential semantic features and graph structural features
were integrated through co-attention and gated residual mechanisms in the multi-view feature fusion
layer. Sentiment quadruple identification was accomplished through candidate entity filtering and
relation inference in the structured decoding inference layer. Experimental results on the DiaASQ
dataset demonstrate that the proposed method effectively improves sentiment quadruple extraction
performance in complex dialogue scenarios and outperforms baseline models.

Key words: sentiment quadruple extraction; dual-graph neural network; multi-view feature
fusion; structured decoding; cross-utterance dependency
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Table 2 Ablation experiment results of model

. F1/%
Micro Iden Intra
full model 43.51 46. 69 46. 39
no-distGAT 40. 18 43. 44 44.08
no-speakerGAT 42.25 44.96 45. 84
no—-GCN 41.82 44. 61 45. 61
no-co-attention 41.90 45. 14 45.75
no-dsem 42.06 44.30 46. 08
no-two-step 42.55 44. 96 46.71
no-prec-decoder 41.71 44.76 44.98
no-triaffine 41.10 43. 84 44. 16
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Table 3 Model performance comparison

%

o i
T A (0] TA TO AO Micro Iden
CRF-Extract 91. 11 75.24 50. 06 32.47 27. 68 18.90 8. 81 9.25
SpERT 90. 69 76. 81 54. 06 38.05 31.28 21.89 14. 19 13. 00
ParaPhrase — — — 37.81 34,32 27.26 23.27 27.98
Span—-ASTE — — — 44. 13 34.46 32.21 27.42 30. 85
DiaASQ 90. 23 76. 94 59.35 48.61 43.31 45. 44 34.94 37.51
H2DT 91.72 76.93 61.87 50. 48 48. 80 52.40 38.17 40. 34
MDFI 92.02 74.95 60. 20 57.08 53.99 52.27 42.36 45.12
Triple GNNs 88.72 75. 36 59.25 56.75 50. 86 52. 60 41.77 45.24
SEMDia 91.90 77.25 64.70 56. 14 51.78 56.22 42. 44 44. 61
ARSCTT 92. 00 79. 04 59.72 58.05 51.42 55.03 43.51 46. 69
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