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Because Entities are Surrounded by 
Knowledge
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Entity Graphs
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Freebase

Knowledge Graph Satori Knowledge Base
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Knowledge Definition
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Seattle
Headquarters

Home Field

Location
NFL championships: 2013
Head coach: Pete Carroll
Founded: 1976
Division: NFC West

Address: 400 Broad St, Seattle, 98109 
Phone:     (800) 937-9582
Opened:  Apr 21, 1962
Height:  605 feet (184.41 m)
Floors:  6

Founded: Mar 30, 1971 · Pike Place Market
Customer service: +1 800-782-7282
CEO: Howard Schultz
Founders: Jerry Baldwin · Zev Siegl · Gordon Bowker

Population: 652,405 (2013)
Area: 142.55 sq miles (369.20 km²)
Mayor: Ed Murray
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Entity Graphs
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Why “Entity Recommendation”

Information Overload•
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Help Explore the 
Knowledge Base



WWW 2015 Tutorial: An Introduction to Entity Recommendation and Understanding, Florence, Italy, May 19th, 
2015

Why “Entity Recommendation”

8



WWW 2015 Tutorial: An Introduction to Entity Recommendation and Understanding, Florence, Italy, May 19th, 
2015

Why “Entity Recommendation”

9



WWW 2015 Tutorial: An Introduction to Entity Recommendation and Understanding, Florence, Italy, May 19th, 
2015

Why “Entity Recommendation”

10



WWW 2015 Tutorial: An Introduction to Entity Recommendation and Understanding, Florence, Italy, May 19th, 
2015 11

Technologies

Natural Language Processing•
Machine Learning•
Information Retrieval•
Recommender Systems•
Text and Log Mining•
……•
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Data Sources
Wikipedia•

Semi-structured free Internet encyclopedia, contributed by community members̶

Freebase•
Structured data composed mainly by its community members̶
Acquired by Google on July 2010, and will be retired on June 2015̶
Data will be ported to WikiData̶

WikiData•
a collaboratively edited knowledge base̶

DBPedia•
Extracted structured information from Wikipedia̶

Yago•
a knowledge base automatically extracted from Wikipedia and other sources̶
Accuracy 95.02% based on manual evaulation̶

Web Documents•

Queries and Search Click Log•
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Applications

Entity Pane Experiences•
Entity Recommendation•

Recommendation and Ranking̶
Interpretation̶
Exploration̶
Personalization̶

Factoid Answers•
Graph Search•
Conversational Question and Answering•
Natural Language Question and Answering•
... …•
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Traditional Recommender Systems

Recommender Systems have been well studied from many aspects•
Collaborative filtering̶
Content-based̶
Context-aware̶
Rating-based̶
Learning to Rank̶
Diversity̶
Serendipity̶
Social-Aware̶
Temporal̶
Explore/Exploit̶
… … ̶ 14
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Traditional Recommender Systems
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Entity Recommender Systems

Entity Graph•
Heterogeneous Graph̶
Freebase
2K+ commonly used types
30K+ commonly used properties
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Entity Recommender Systems

Entity Graph•
Hugh Size̶
Freebase
47M+ topics
2.9B+ facts
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Entity Recommender Systems

Non-Personalized•
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Entity Recommender Systems

Personalization•
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Entity Recommender Systems in Search

Recommendation & Ranking•
Interpretation•
Entity Collection Recommendation•
Exploration•
Personalization•
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Recommendation & Ranking
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Interpretation
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Entity Collection Recommendation
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Entity Collection Recommendation
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Exploration
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Personalized Recommender Systems

Problem definition•
User-Item Matrix̶

26

Rating/Frequency Implicit/One-class
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Personalized Recommender Systems

Memory-based methods•
Pearson Correlation Coefficient̶
Vector Space Similarity/Cosine Similarity̶

Model-based methods•
Matrix Factorization̶
Probabilistic models̶
Clustering̶
Classification̶
…̶
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Personalized Recommender Systems

Memory-based methods•

34



WWW 2015 Tutorial: An Introduction to Entity Recommendation and Understanding, Florence, Italy, May 19th, 
2015

Why is Entity Recommender System 
different?

The problem definition for traditional recommender systems is •
clearer than entity recommender systems since most of the time user-
item matrix is given
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Rating/Frequency Implicit/One-class
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Why is Entity Recommender System 
different?

Entity recommender systems are embedded within searching •
process, users’ preferences on entities are more difficult to observe

36

Queries Clicks

Users
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Why is Entity Recommender System 
different?

The huge Entity Graph with knowledge makes entity recommender •
systems more challenging and also appealing 
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Entities



WWW 2015 Tutorial: An Introduction to Entity Recommendation and Understanding, Florence, Italy, May 19th, 
2015

Thanks!
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