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Coreference Resolution

鍾佳播瞪著樂咖舉起他的拳頭說：

「它今天不搥倒高牆，它不放下」

Source of story: https://youtu.be/X61d7PKHphI



Coreference Resolution

鍾佳播瞪著樂咖舉起他的拳頭說：

「它今天不搥倒高牆，它不放下」

Source of story: https://youtu.be/X61d7PKHphI

Question: 甚麼東西會搥倒高牆？

Answer: 它



Coreference Resolution

鍾佳播瞪著樂咖舉起他的拳頭說：

「它今天不搥倒高牆，它不放下」

Source of story: https://youtu.be/X61d7PKHphI

Question: 甚麼東西會搥倒高牆？

Answer: 鍾佳播的拳頭

鍾佳播

鍾佳播的拳頭 鍾佳播的拳頭



Coreference Resolution

• Winograd Schema Challenge

The trophy would not fit in the brown suitcase
because it was too big. What was too big? 
Ans: Trophy

The trophy would not fit in the brown suitcase
because it was too small. What was too small? 
Ans: Suitcase

Terry Winograd



Coreference Resolution

鍾佳播瞪著樂咖舉起他的拳頭說：

corefer

anaphor

mention mention

antecedent

singleton

mention



Task Introduction 

鍾佳播瞪著樂咖舉起他的拳頭說：

「它今天不搥倒高牆，它不放下」

• All the mentions are labeled 
(sometimes singletons are ignored).

• The mentions are grouped into clusters.

Cluster 1: { 鍾佳播 , 他 }

Cluster 2: { 他的拳頭 ,它 ,它 }



Framework

• Step 1: Mention Detection 

Is it a mention?

Binary
Classifier

…… w2 w3 w4 w5 ……

given a token sequence 

N tokens in a token sequence 

N(N-1)/2 possible spans

鍾佳播
樂咖
他
他的拳頭

鍾
鍾佳
……
播瞪著樂
……
咖舉起他的

span

鍾佳播瞪著樂咖舉起他的拳頭

v.s.



Framework

• Step 2: Mention Pair Detection 

鍾佳播瞪著樂咖舉起他的拳頭說：「今天它不錘倒高牆 … 」

Yes

Binary
Classifier

Yes

Binary
Classifier

Do they refer to the same entity? 

Binary
Classifier

Mention 1 Mention 2



Framework

• Step 2: Mention Pair Detection 

No

Binary
Classifier

No

Binary
Classifier

If there are K mentions, run the binary classifier K(K-1)/2 times.

鍾佳播瞪著樂咖舉起他的拳頭說：「今天它不錘倒高牆 … 」



End-to-end
Is it a mention?

Binary
Classifier

…… w2 w3 w4 w5 ……

Do they refer to 
the same entity? 

Binary
Classifier

Mention 1 Mention 2

Binary
Classifier

Output “yes” if …

…… w2 w3 w4 w5 …… w22 w23 w24 w25 ……

N tokens N(N-1)/2 spans

Run K(K-1)/2 times 

= K

“Both inputs are mentions” and
“They refer to the same entity”



Training – Binary Classification

鍾佳播瞪著樂咖舉起他的拳頭說：「今天它不錘倒高牆 … 」

End2End

No

End2End

Yes

Ignore Mention Ranking Model here

Please refer to chapter 22.4 of “Speech and 
language processing” (3rd)



Mention Pair

Integration

w1 w2 w3 w4 w5 w6 w7 w8 w9 w10

Mention Mention

Span Feature
Extraction

Span Feature
Extraction

𝑠𝑖 𝑠𝑗𝑠𝑖𝑗
sum

output score

Pre-trained Model ELMo, BERT …



Span Representation 
Span Feature

Extraction
Start

Att

End
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Σ

湖邊小屋

mention

critical



Practical Implementation 

Run mention detector N(N-1)/2 times to score each span 

Only select the K mentions with the highest scores

K<<NCan be reduced by 
length constraint 



Practical Implementation K<<N

The whole model is run only K(K-1)/2 times.  



Results 

source of image: https://arxiv.org/pdf/1707.07045.pdf

[Lee, et al., EMNLP’17]GLoVe+LSTM

ELMo

BERT

[Lee, et al., NAACL’18] 

[Joshi, et al., EMNLP’19]



Seq2Seq?

Seq2seq

Source of image: 
https://www.aclweb.org/anthology/P19-1003.pdf

[Su, et al., ACL’19] 



Advanced Topics 

Mr. Lee Lee she…… ………… ……

Cluster: {Mr. Lee, Lee, she} Contradiction!
[Lee, et al., NAACL’18] [Kantor, et al., ACL’19] 

Global Information

Unsupervised

Gina arrives and she is furious with Denise for not protecting 
Jody from Kingsley, as he was meant to be the parent.MASK

Using pre-train model to fill-in the blank.

[Kocijan, et al., EMNLP’19]
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