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Multi-lingual BERT

Multi-BERT

深 度 學 習

Training a BERT model by many different languages.

Multi-BERT

high est moun tain MaskMask



Zero-shot Reading Comprehension

Training on the sentences of 104 languages 
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Zero-shot Reading Comprehension

• English: SQuAD, Chinese: DRCD

F1 score of Human performance is 93.30%

Model Pre-train Fine-tune Test EM F1

QANet none Chinese

Chinese

66.1 78.1

BERT

Chinese Chinese 82.0 89.1

104 
languages

Chinese 81.2 88.7

English 63.3 78.8

Chinese + English 82.6 90.1

[Hsu, Liu, et al., EMNLP’19]

This work is done by 劉記良、許宗嫄



[Hsu, Liu, et al., EMNLP’19]

This work is done by 劉記良、許宗嫄



So many evidences ……

[Pires, et al., ACL’19]

[Wu, et al., 
EMNLP’19]



Cross-lingual TRansfer Evaluation of 
Multilingual Encoders (XTREME) benchmark

https://sites.research.google/xtreme

40 languages for 9 tasks

Train on English, and test on the rest

[Hu, et al., arXiv’20]



Cross-lingual Alignment?
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投影片來源: 許宗嫄同學碩士口試投影片

The amount of training data is critical for alignment.



投影片來源: 許宗嫄同學碩士口試投影片

Word2vec and GloVe cannot align well even with 

more data.



接下來課程規劃

• 接下來的課程都跟作業沒有關係

• 6/17: Multilingual BERT, Dependency Parsing, 
QA (Part 1)

• 6/24: QA (Part 2), Dialogue State Tracking (as 
QA), Conditional Sentence Generation 

• 7/01: Knowledge graph extraction

• Meta learning / Attacking / Explainable AI for 
Human Language Processing 暑假必定找時間錄
影，決不食言



How alignment happens? 

• Typical answer

Different languages share some common tokens.

How do you explain Chinese v.s. English?

Code Switching

… DNA 的構造很像螺旋梯 …

Intermediate 
Language?

Language X shares tokens 
with Chinese and English. (digits, punctuations)



How alignment happens? 
[K, et al., ICLR’20]

the    cat     is     a     good     cat 

甲 乙 乙天 地 人

English:

Fake-English:
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Multi-BERT

深 度 學 習

high est moun tain

Reconstruction

深 度 學 習

high est moun tain

Sounds weird?

If the embedding is 
language independent …

How to correctly 
reconstruct?

There must be language 
information.



[Libovický, arXiv’20]

Source of image: 
https://arxiv.org/abs/2004.
05160v3



Multi-BERT

Reconstruction

那 有 一 貓If this is true …

Average of 
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Average of 
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This work is done by 劉記良、許宗嫄、莊永松
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Reference: https://youtu.be/Lhs_Kphd0jg



It works!!!

Average of 
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Average of 
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This work is done by 劉記良、許宗嫄、莊永松
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[Liu, et al., arXiv’20]



there is a cat

Downstream (NLI)

Train on English

Multi-BERT

there is a cat

Downstream (NLI)
Test on Chinese

Multi-BERT

+ + + +
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