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Introduction
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Hugo Chavez’s political party, the United Socialist Party of Venezuela, drew 48% of the votes overall.

Mars has four known co-orbital asteroids, such as 5261 Eureka, all at the Lagrangian points.
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object
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House of Pain abruptly broke up in 1996 after the release of their third album, Truth Crushed to Earth Shall Rise Again.

albumband

Charies spent outdoors, but also read voraciously, including the picaresque noveis of Tobias Smollett.

writer writerliterary genre

The gradient decent can take many interactions to compute a local minimum with a required accuracy.

algorithm miscellaneous metrics
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gradient descent local minimum accuracy f1-score Adam SGD

algorithm miscellaneous metrics

Target domain
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gradient descent local minimum accuracy f1_score Adam SGD

algorithm miscellaneous metrics ? ? ?

Target domain
“분류하는방법＂을학습하는

few-shot learning의필요성대두
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Support set

… … … …

Source domain

방대한양의데이터로학습

Target domain

타겟도메인에적용
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Few-shot learning
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< Euclidean distance>

< Cosine similarity >
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< Positive pair >

< Negative pair >

< Positive pair>
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𝒉𝟏

𝒉𝟐

𝒛 = |𝒉𝟏 − 𝒉𝟐| sigmoid

Loss

Target=1

< Positive pair >
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𝒉𝟏
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𝒛 = |𝒉𝟏 − 𝒉𝟐| sigmoid
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Target=0

< Negative pair >
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car wolf squirrel chair shark

Support set

Query: 

sim=0.01 sim=0.2 sim=0.95 sim=0.01 sim=0.1
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car wolf squirrel chair shark

Support set

Query: 

sim=0.01 sim=0.2 sim=0.95 sim=0.01 sim=0.1
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Few shot learning to 
Named Entity Recognition
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query embprototypes

Distance metric

𝑑1 𝑑2 𝑏0𝑑𝑘−1…

CRF

Label1 Label2 Label3 Label9 Label10

𝑑3
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Pretrain with out of domain Pretrain with out of domain
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< Self-supervised contrastive learning > < Supervised contrastive learning >
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• 문장 내 토큰 간 contrastive learning: 

< 문장 내 토큰 간 contrastive learning >
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• 가우시안 임베딩에 대한 contrastive learning에 기반한 CONTAINER

< Overall framework >
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• 토큰 임베딩이 가우시안 분포를 따른다고 가정

✓ PLM 인코더(BERT)를 사용해 중간 representation 추출

✓ 중간 representation에서 projection network를 통해 가우시안 임베딩의 평균과 대각 공분산을

얻음

< Gaussian with diagonal covariance matrix >< 가우시안 임베딩 추출 >
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• Contrastive loss를 구하기 위해서는 임베딩 간 거리를 계산해야 함

• 가우시안 임베딩 간 거리를 계산하기 위해 KL-divergence를 사용

• KL-divergence: 분포 간 거리를 계산할 수 있는 지표

< KL divergence 예시 >

두 분포가 가까울 때: 
KL divergence는 작은 값을 가짐

두 분포가 멀 때: 
KL divergence는 큰 값을 가짐
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• 𝐷𝐾𝐿[𝒩𝑞||𝒩𝑝]: 가우시안임베딩𝒩(𝜇𝑝, Σ𝑝)와 𝒩(𝜇𝑞, Σ𝑞) 간 KL-divergence

• KL-divergence 값은 symmetric하지 않기 때문에 (1)과 같이 양방향을 모두 구함

• 한 배치 내에서 contrastive loss (2)를 최소화하도록 학습

(1)

(2)

Positive pair 간 임베딩은 가깝게

Negative pair 간 임베딩은 멀게

𝑑 𝑝, 𝑞 =
1

2
(𝐷𝐾𝐿[𝑁𝑞| 𝑁𝑝 + 𝐷𝐾𝐿[𝑁𝑝| 𝑁𝑞 )

𝑙 𝑝 = −𝑙𝑜𝑔
σ

𝑥𝑞,𝑦𝑞 ∈χ𝑝
exp(−𝑑(𝑝, 𝑞)/|χ𝑝|)

σ
𝑥𝑞,𝑦𝑞 ∈χ,𝑝≠𝑞

exp(−𝑑 𝑝, 𝑞 )
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• Source domain에서 학습 후 유사한 절차에 따라 target domain의 support sample들로

fine-tuning 수행

• Source domain과 target domain의 클래스 레이블이 겹치지 않을 수 있음
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• Inference 단계에서는 projection head를 사용하지 않고 중간 representation만 사용

• Test data의 representation과 가장 가까이 위치한 support set의 representation을 찾아 해당

클래스로 예측

• Viterbi decoding 사용하여 sequence labeling

𝑦𝑘
𝑡𝑒𝑠𝑡 = 𝑎𝑟𝑔𝑚𝑖𝑛 ǀǀℎ𝑖

𝑡𝑒𝑠𝑡 − ℎ𝑘
𝑠𝑢𝑝

ǀǀ2
2
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Conclusion
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❖ Summary

• NER task의 타겟 도메인의 레이블이 적은 상황에서 few-shot learning 필요성 대두

• Few-shot learning

• NER task에 few-shot learning을 접목시킨 방법론 소개

✓ Few shot classification in Named Entity Recognition Task

➢ 이미지에 쓰이던 prototypical network를 NER task에 적용함으로써 성능 개선

✓ CONTAINER: Few shot Named Entity Recognition via Contrastive Learning
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