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Medical Named Entity Recognition

Test (T)

But   an   MRI   scan   of   the spine showed an    L5  metastasis  with  a   fracture

We focus on end-to-end NN-based models.

But   an   MRI   scan   of    the  spine showed  an    L5  metastasis with  a   fracture
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Bi-LSTM CRF

(Lample et al., 2016) 6



Challenge in Medical NER
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Transfer Learning

Dept. Cardiology Dept. Otolaryngology
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Label-Aware Double Transfer Learning

• Feature representation transfer

• Parameter transfer

CRF loss:
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Hidden representation: H
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Feature representation transfer

Source domain Target domain
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Feature representation transfer
• Parameter sharing

Source domain Target domain

Parameter sharing
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Feature representation transfer
• Parameter sharing
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Feature representation transfer
• Label-aware MMD
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Maximum Mean Discrepancy (MMD)
• A non-parametric test statistic to measure the distribution discrepancy in 

terms of  the distance between the kernel mean embeddings of  two 
distributions 𝑝 and 𝑞

• Deep Adaptation Network (DAN)

(Long  et al., 2015)
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Vanilla MMD
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Feature representation transfer
• Label-aware MMD
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Feature representation transfer
• Label-aware MMD
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Hidden representation: H

Label  Sequence: y

Parameter transfer
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Parameter transfer
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Parameter transfer

• L2 on CRF parameter
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Parameter transfer

• L2 on CRF parameter
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Parameter transfer

• L2 on CRF parameter
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Parameter transfer

• Bound
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Label-Aware Double Transfer Learning

• Feature representation transfer

• Parameter transfer

CRF loss:
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Experiments

• De-identified EHRs from 4 departments: 

• 12 transfer tasks:

Department # Train # Dev # Test

Cardiology (C) 3,004 601 601

Respiratory (R) 3,025 605 606

Neurology (N) 932 187 187 

Gastroenterology (G) 1,517 303 304

C R

N G
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Experiments
• 12 transfer tasks

• 2.62% to 6.70% average F1-score improvement

29
(Peng and Dredze, 2017; He and Sun, 2017; Lee et al., 2017; Yang et al., 2017)



Experiments
• (a) Different target domain Sampling rate on C→R 

• (b) Results of  10 trials on C→R (Cardiology → Respiratory)
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Experiments

• Hyperparameter Study on C→R  (Cardiology → Respiratory)

Feature representation transfer Parameter transfer Balance CRF loss between source/target
31



Experiments on Social Media Domain

• SighanNER→WeiboNER • CoNLL 2003 → TwitterNER
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