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Outline

• EntityCube: Web-Scale Entity Summarization
– http://entitycube.research.microsoft.com
– http://renlifang.msra.cn (Renlifang: Chinese version)

• Related Work
– Wikipedia: Collaborative Editing
– Decoupled: Fact Extraction and Biography Summarization

• BioSnowball
– Bio-Fact Duality
– Bootstrapping framework
– Joint summarization

• Experiments
• Conclusion

http://entitycube.research.microsoft.com/
http://renlifang.msra.cn/


Wikipedia: Collaborative Editing

• Wikipedia
– Collaborative Editing
– First stop for 

celebrities and notable 
entities

– Biography 
Introduction & 
Infobox

– NPOV Policy
• Hard for everyday 

individuals



EntityCube: Web-Scale Entity 
Summarization 

http://entitycube.research.microsoft.com

• Knowledge Mining over 3 Billion Web pages

• Automatically Generates
 A summarization page for a person
 A social-network graph for a person
 A shortest-relationship path between two people
 All titles of a person that are found on the Web

http://entitycube.research.microsoft.com/


Automated Fact and Biography 
Extraction

• Separate Attempts 
– Fact Extraction

• StatSnowball: Jun Zhu, WWW’09
• KnowItAll: Oren Etzioni, WWW’04

– Biography Summarization
• Sentence Extraction, L. Zhou, EMNLP, 2004
• Information Extraction, M. Collins, NAACL-ANLP, 2000

• De-coupled Attempts
– Transitive and Latent Models for Biographic Fact 

Extraction, N. Garera, EACL’2009
– Multi-document summarization via information extraction, 

M. White, HLT’2001



Bio-Fact Duality

• Good biography contains key facts
• If a text segment is a biography, fact 

extraction is easier



BioSnowball

• Jointly summarize facts and biographies
– Bio-Fact Duality
– Markov Logic Networks as the underlying model

• probabilistic extension of first-order logic

• discriminative model, easy to specify complex relations

• Bootstrapping Framework
– Easy to get seeds
– No need to get training data set



Architecture of BioSnowball

P1 (Input): 
initial fact and biography seeds
initial model can be provided

P2 (Bootstrapping Summarization Model): 
Four Bootstrapping steps
1.Select good patterns
2.Train a joint summarization model
3.Joint Summarize
4.Generate new patterns

P3 (Post-processing and Output): 
1.Use facts to do name disambiguation
2.Biography Re-ranking: remove duplicates



Joint Summarization Model

• Fact Extraction
– Pattern(e, np, b,+r) => Fact(e, np, b,+r)
– Can be general patterns or keywords patterns

• Biography Ranking
– BioPattern(e, b) => BioBlock(e, b),
– Such as “is born”, “graduates from”

Fact

Pattern1
Pattern2

Patternn

BioBlock

BioPattern1 BioPattern2

BioPatternn

… …



Joint Facts and Biographies

• Fact can be used to Rank Biography
– Fact(e, np, b,+r) => BioBlock(e, b)

• Co-reference in Biography
– BioBlock(e, b) ^ CoRef(e, pr) ^ Pattern(pr, np, b,+r)

=> Fact(e, np, b,+r)

• Facts in Biography are in certain order
– BioBlock(e, b) ^ Fact(e, np, b,+r) ^ Next(np, np)

=> Fact(e, np, b,+r)



Experiments

• Data set
– WikiSeed: 17850 with both infoboxes and bio- 

blocks from Wikipedia
– Web1M: 1 million web blocks from EntityCube



Bio-Fact Duality

• Most Frequent Fact Types

• Biography Fact Position
– First Block: 5.98 facts on average
– Second: 2.74 facts
– 3rd to 8th : 1 fact(s)



Joint Summarization & Bootstrapping 
Model



Conclusions

• EntityCube: Web-Scale Entity Summarization

• BioSnowBall
– Bio-Fact duality
– Jointly perform biography ranking and fact 

extraction in an integrated statistical model.
– A bootstrapping architecture

• BioSnowball significantly reduces the number of 
human-tagged examples and iteratively mines facts 
and biography blocks.



Questions

Thank you!
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