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Introduction
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• Motivation: 
Wikipedia provides infobox to help users gain the information 
they want conveniently. 

Wiki pages with incomplete infobox or without infobox. 

  

  



Introduction(cont.)
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• Goal: 
Extract relation instances from unlabeled movie articles

  

  

  



Outline
• Introduction 

• Related Work

• Approach 

• System: IExM 

• Experiment 

• Conclusion

5



Related Work

66

• Never-Ending Learning AAAI’ 15: 

Read the Web: http://rtw.ml.cmu.edu/rtw/ 

http://rtw.ml.cmu.edu/rtw/


• Never-Ending Learning AAAI’ 15: 

Contribution: 

- Couple training 

eg. serverdWith(tea, biscuits) 

- Semi-supervised learning pattern 

- Mutual exclusive constraint strategy 

Weakness: 

- Without pattern ranking strategy

Related Work(cont.)
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serverdWith(tea, biscuits)
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• Semi-supervised Semantic Pattern Discovery with 
Guidance from Unsupervised Pattern Clusters Coling’ 10: 

Contribution:  

- Pattern ranking algorithm 

- Prevent semantic drift 

Weakness: 

- Accept top ranked patterns only 

- Does not update patterns' qualities that patterns actually generated. 

- Estimates patterns’ quality only based on the instances (and their 
clusters) that these patterns can match.
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Related Work(cont.)
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• Our Improved Pattern Ranking Algorithm (IPRA):  

Extract attributes 

Can’t use MutualExclusive  as constraints cause our topic only 
focus on movie 

Estimates patterns' quality according to various factors: 

- Occurrence of application 

- Coverage of application 

- The quality estimation of the instances which are actually 
extracted by these patterns

Approach
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• IPRA Framework: 

Approach(cont.)
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E-HowNet Wordsense
Parse path

Parse path + head

Context Syntactic

Approach(cont.)



• Pattern Design: window size = 1
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Word-only
POS

E-HowNet Wordsense

Context

Content: Billy Lynn's Long Halftime Walk is a 2016 American-British war 

drama film directed by Ang Lee and written by Jean-Christophe Castelli.

Tokenize and Tagged: Billy(NNP) Lynn(NNP) 's(POS) Long(NNP) 

Halftime(NNP) Walk(NNP) is(VBZ) a(DT) 2016(CD) American-British(JJ) 
war(NN) drama(NN) film(NN) directed(VBN) by(IN) Ang(NNP) Lee(NNP) 
and(CC) written(VBN) by(IN) Jean-Christophe(NNP) Castelli(NNP) .(.) 

target

Approach(cont.)



• Pattern Design:

23

Word-only
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• Pattern Design:
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Context

Word
<directed by>target<and>
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E-HowNet Wordsense

Approach(cont.)



• Pattern Design:
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Context

POS
<VBN IN>target<CC>

Word-only
POS

E-HowNet Wordsense

Approach(cont.)
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Context

E-HowNet word sense

<human| .1>target<undertake| .1>
Word-only

POS
E-HowNet Wordsense

Approach(cont.)
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Context

Mixed(window=2)

word word target word pos

pos word target pos word

sense word target word pos

Word-only
POS

E-HowNet Wordsense

Approach(cont.)
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• Pattern Design:
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Word-only
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Parse path + head

Context Syntactic

Approach(cont.)
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Parse path
Parse path + head

Syntactic
Parser path

root node(S) to seed node(Ang Lee) path
S -> agent -> DUMMY -> Head

Approach(cont.)
• Pattern Design:
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Parse path
Parse path + head

Syntactic
Parser path + head

S -> agent -> DUMMY -> Head
(‘directed’, ‘S -> agent -> DUMMY -> Head’)

Approach(cont.)
• Pattern Design:
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System: IExM
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• Architecture:



System: IExM(cont.)
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• Demo:  
IExM: http://learn.iis.sinica.edu.tw/IExM

http://learn.iis.sinica.edu.tw/IExM
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Experiment
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• Data Set: Wikipedia 

Data preprocessing flow



Experiment(cont.)
• Compare Pattern types:
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• Choose best pattern type: pos pos target pos pos 

• Compare Algorithms:  

Voting: collecting the instances extracted by new patterns in 
one article, and then decide the instance with highest votes  

Confidence-Based Pattern Ranking Algorithm (PRA): 
considering only the confidence of pattern to estimate the 
patterns' quality, that is, using only equation of precision and 
equation of confidence. 

IPRA: our work
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Experiment(cont.)



• Choose best pattern type: pos pos target pos pos 
• Compare Algorithms: 

Voting: (f1-score:0.670) 
Confidence-Based PRA: (f1-score: 0.680) 
IPRA: our work (f1-score: 0.733)
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Experiment(cont.)



Experiment(cont.)
• Compare Different Attributes: 

• Articles which miss ‘director’ attribute
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Conclusion
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• For improving pattern ranking 

We propose a new distant-supervised learning framework which is 
able to dynamically estimate and rank all generated patterns based 
on their application.  

• As more patterns are generated and ranked, the 
coverage and precision of extracted instances can be 
gradually improved and then achieve a high 
performance in the end.  

• Future work: 

Integrate coupled training with a large amount of 
couples relations


