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Improved Single—-Stage Event Extraction Model Based on Focal
Loss and Gating Optimization
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Abstract: Event extraction aims to extract structured information from unstructured text. However, when
handling complex overlapping and nested events, existing single-stage models face challenges such as task
cascading error propagation, long-tail class recognition bottlenecks, and feature representation redun-
dancy. To address these issues, this paper proposed an improved model based on structured cost-sensitive

learning and feature redundancy elimination gating. First, in the design of the loss function, the structured

I FE HH: 2025-10-13
EETR : L1794 2024 4E WIS AE BB BRI B (2024S723) 5 2024 4F 1L TG 48 185 454 A 0 s 35 A1 0 H (J20240839)
RN XAA(2001—), B, Wik, FENFANTEEE . ARIESAFAHI .

EEEE RESI(1978—), W, #H#, Wit, FEMNFATHERE. AKETLHAMIT. E-mail: 116585916@qq.com.



396 hodb K 2 2R CARBRMERD 2026 45 3 1

focal joint loss was proposed. By introducing a focusing parameter, this mechanism dynamically adjusted
the weights of hard samples. We also designed novel task-dependent weighting factors to construct hierar-
chical gradient constraints, which algorithmically prevented the propagation of upstream trigger detection
errors to argument roles. Second, to tackle noise interference during feature fusion, we designed a
summation-based gated event fusion layer. This layer utilized Sigmoid gating signals to generate additive
interference, replacing traditional linear concatenation strategies to achieve endogenous redundancy elimina-
tion while maintaining stable feature dimensionality. Experimental results on the Chinese financial and bio-
medical datasets show that the F'1 score of the proposed model on FewFC improves by 1.6 percentage
points compared to the OneEE baseline, outperforming the generative model Degree and the 1.LILM correc-
tion strategy LCAEE. On the Genial3 dataset, the argument identification F1 score reaches 80.2%,
improvement of 3.4 percentage points. Ablation studies indicate that removing the structured loss leads to
a 1.8 percentage points decrease in 1 score. The improved method proposed in this study effectively
solves the problems of missing logical constraints and feature noise while retaining the high efficiency of
parallel inference, and enhances the accuracy of structured semantic parsing in complex scenarios. How-
ever, for extreme long-tail classes with very few training samples, the generalization ability of the model
remains to be further enhanced through few-shot learning.

Key words: event extraction; multi label classification; focal loss; structured loss; overlapping events;
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Tab. 2 Extract the results of various events on FewFC %
TI TC Al AC
J5 oy T
P R Fl P R Fl P R Fl P R Fl
BERT-softmax 89.8 79.0 84.0 80.2 61.8 69.8 74.6 62.8 68.2 72.5 60.2 65.8
FlatEE BERT-CRF 90.8 80.8 85.5 81.7 63.6 71.5 75.1 64.3 69.3 72.9 61.8 66.9
BERT-CRF-joint ~ 89.5 79.8 84.4 80.7 63.0 70.8 76.1 63.5 69.2 74.2 61.5 67.1
Ovp 2. PLMEE 83.7 85.8 84.7 75.6 74.5 75.1 74.3 67.3 70.6 72.5 65.5 68.8
Nest EE MQAEE 89.1 85.5 87.4 79.7 76.1 77.8 70.3 68.3 69.3 68.2 66.5 67.3
CasEE 89.4 87.7 88.6 77.9 78.5 78.2 72.8 73.1 72.9 71.3 71.5 73.4
Gen &. Degree 89.2 88.1 88.6 79.5 78.8 79.1 74.2 73.5 73.8 72.8 71.6 72.2
Onestage OneEE 88.7 88.7 88.7 79.1 80.3 79.7 75.4 77.0 76.2 74.0 72.9 73.4
LC4EE 89.5 89.5 89.5 80.8 80.2 80.5 77.5 76.9 77.2 75.2 74.0 74.6
e SFG-Net 90.0 89.8 89.9 81.6 80.2 80.9 76.8 78.5 77.6 75.5 74.5 75.0
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Tab.3 F1 scores for extracting all events on Geniall and Genial3

F1/%
iR Geniall Genial3
TI TC Al AC TI TC AI AC

BERT-softmax 67.5 64.5 57.4 56.1 77.5 76.0 69.8 67.8
BERT-CRT  68.3 64.8 58.2 56.8 78.8 774 70.1 68.2

BERT-CRF-joint 67.1 64.2 60.3 58.1 77.8 75.6 71.8 68.1
PLMEE 67.3 65.5 60.6 59.3 79.5 78.3 72.2 70.6

CasEE 70.1 67.1 62.1 60.3 80.5 78.5 73.7 71.8
Degree 72.1 70.5 63.8 62.1 82.4 81.1 74.9 72.9
OneEE 71.5 69.4 65.7 62.8 81.7 80.6 76.8 72.6
LC4EE 72.5 70.9 68.0 63.8 82.9 81.8 79.2 73.5
Bietdy 73.0 71.5 69.1 64.4 83.5 82.7 80.2 74.2
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L6 Es . PRGN, o ke B 45
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(SR AL, $ETE T il & 18] 20 RS 043 2R 0 A
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4.2 HEZWER
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FewFC 8l L HEAT TR Se S . 8o e el A
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Tab.4  Ablation studies using FewFC

0,
- F1/%
TI TC Al AC
otk e 89.9 80.9 77.6 75.0
w/o SF-Joint Loss 89.2 79.7 77.0 73.2
w/o SGEF 88.9 79.9 76.2 74.1
w/ 0 Dropout 89.4 80.3 77.0 74.5
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Fig.4 Comparison of focal loss weight and sample confidence

density distribution
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