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Named Entity Recognition (NER) refers to the task of identifying mentions of
different types of entities in free-text.
The DEAL shared task focuses on identifying Named Entities (Figure 1) in a
dataset composed by full-text fragments and acknowledgments from the
astrophysics literature.
We conduct an empirical comparison between word-based tagging and
span-based classification methods. Results show that span-based classifier
outperforms previously widely used word-based tagger. Our best-performing
submission ranked 2nd on validation set and 3rd on test set.

Our system
Text encoder
Words are split into sub-tokens. Token embeddings added with position
embeddings are taken as input of publicly available pre-trained models,
such as RoBERTa [1], in this work.
Both word-based and span-based methods use the same text encoder.

Figure 1: 31 Entity types in the DEAL dataset.

Results
Span-based classifier outperforms word-based model by 0.011 F1 when
RoBERTa-base is used, while 0.015 F1 when RoBERTa-large is used.
We also observe modest benefit of using RoBERTa-large over RoBERTa-base
(0.019 with word-based and 0.023 with span-based).

Approach 1: Word-based Tagger
Once we get the contextual representations from the encoder, we use the
vector corresponding to the first sub-token with each word to represent the
word. The word-based tagger takes as input a vector representing one word
and outputs a tag which is usually composed of a position indicator and an
entity type.

Approach 2: Span-based Classifier
We obtain the vector representations for each word in a similar way as
above and then use them to build span representations. The vectors
representing two boundary words and the span length (embedded as a
dense vector) are concatenated and taken as input of the span-based
classifier.

Future directions
● Over-segmentation
Many domain-specific terminologies are split into multiple sub-tokens.
For example, the term `COSMOS' is not in the vocabulary associated with
the RoBERTa pre-trained models, so it is split into four sub-tokens: `C', `OS',
`M', and `OS'. Both methods suffer from over-segmentation, especially
when words are split into more than 2 sub-tokens.
● Nested entities
The span-based method may predict both `COSMOS Shared Memory
system' and `COSMOS Shared Memory system at DAMTP' (gold annotation)
as `ComputingFacility’ entities. We believe that both predictions can be
useful, depending on the downstream application [2].
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