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1. Problem



Classical NER（Named Entity Recognition） Paradigms

（a）Sequence labelling methods
for flat NER

（b）Span-based methods
for overlapped NER

（c）Transition/hypergraph-based methods
for discontinuous NER
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Unified NER Paradigms

generative paradigms (Yan et al., 2021) word-word relation paradigms (Li et al., 2022)



Problems in Word-Word Relation Paradigms

Q: What if “ABC” and “AC” belong to different types?

All of the edges should be classified in multiple types

THW-*

Q: What if there is an entity of “CBA” (An extreme example) ?

All of the edges could be considered equally

P1: The paradigm cannot theoretically support all kind of entities.



Problems in Word-Word Relation Paradigms

Q: What if one of the edge being misclassified?

A B C D E

FN edge

A B C D E

FP edge

Small loss but big impact

output: [Empty] output: BCDE, CD

Entities should be considered as a whole.

P2: The learning process is error-prone



2. Method



Treat Entities as Cycles

Core motivation： Enhance the complete cycles formation.



Framework of CycleNER



Graph Feature Enhancement Module

• input： L x C
• output： L x L x C

Binary Relation Extraction

Ternary Relation Extraction

• input： L x L x C
• output： L x L x M

Node-Level Edge-Level



Optimized with Cycle Loss

BCE loss：

Cycle loss：
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3. Experiment



Flat NER datasets results:



Overlapped NER datasets results:



Discontinuous NER datasets results:



Ablation Studies & Statistic Analysis:



4. Contact

Email to: qiaoliang@zju.edu.cn

mailto:qiaoliang@zju.edu.cn


THANKS !


