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Knowledge Graphs on the Web

https://lod-cloud.net/
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Knowledge Graphs on the Web

https://lod-cloud.net/
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Illinois in DBpedia

…
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Illinois in Wikipedia
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Illinois in Wikipedia

Article Summary
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Illinois in DBpedia

How can we summarize an entity description in KG?



n Where We Are
l What is entity summarization?
l Technical features for entity summarization
l Frameworks for feature combination
l Deep learning based entity summarization

n What Lies Ahead
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What is entity summarization?

Entity
Property-Value Pairs
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What is entity summarization?



n A generalized definition
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What is entity summarization?

Liu et al., JoWS 2021



n A generalized definition

n A ranking-based definition
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What is entity summarization?

Liu et al., JoWS 2021



n Where We Are
l What is entity summarization?
l Technical features for entity summarization
l Frameworks for feature combination
l Deep learning based entity summarization

n What Lies Ahead
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Technical features for entity summarization

Liu et al., JoWS 2021
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Technical features for entity summarization

Liu et al., JoWS 2021
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Generic features --- frequency of property

Frequency(knows) = 5
Frequency(directs) = 1

Thalhammer et al., ICWE 2016
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Generic features --- frequency of property value

Frequency(Websoft) = 4
Frequency(Zhang) = 2

Gunaratna et al., AAAI 2015
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Generic features --- statistical informativeness

Info(worksAt, Websoft) = -log 3/8
Info(directs, Websoft) = -log 1/8

Cheng et al., ISWC 2011
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Generic features --- ontological informativeness

Person

Professor Student

Info(Professor) > Info(Person)

Tonon et al., JoWS 2016
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Generic features --- diversity (similarity)

TextSim(Websoft, Director of Websoft)
NumSim(99, 100)
LogSim(TYPE-Person, TYPE-Professor)

Cheng et al., WWW 2015
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Specific features --- domain knowledge

Althoff et al., KDD 2015
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Specific features --- query relevance

Cheng et al., IJSWIS 2009
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Specific features --- entity interdependence

Cheng et al., JoWS 2015



n Where We Are
l What is entity summarization?
l Technical features for entity summarization
l Frameworks for feature combination
l Deep learning based entity summarization

n What Lies Ahead
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n simple frameworks
n random surfer model
n similarity-based grouping
n combinatorial optimization
n learning to rank
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Frameworks for feature combination



n Multiplication and summation
l Property ranking

l Value ranking

(pr = PageRank, bl = backlink)
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Frameworks for feature combination --- simple frameworks

Thalhammer et al., ICWE 2016

Pros: Be simple
Cons: Cannot represent diversity and coverage



n Random walk in a complete graph of property-value pairs
l Relational Move
l Informational Jump
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Frameworks for feature combination --- random surfer model

Cheng et al., ISWC 2011

Pros: Be natural for combining centrality- and importance-style features
Cons: Cannot naturally represent diversity and coverage



n Grouping property-value pairs by bag-of-words
l WordNet- and typing-based text expansion + Cobweb clustering

l Selecting top-ranked property-value pairs from as many clusters as possible
– Ranking property-value pairs by self-information and value frequency
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Frameworks for feature combination --- similarity-based grouping

Gunaratna et al., AAAI 2015

Pros: Can naturally represent diversity and coverage
Cons: Be inflexible --- essentially employing binary similarity



n Quadratic multidimensional knapsack problem
l Objective function

– Maximizing self-information and contextual relevance
– Minimizing intra-entity property-value pair overlap
– Maximizing inter-entity property-value pair difference

l Constraints
– Selecting at most k property-value pairs for each entity
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Frameworks for feature combination --- combinatorial optimization

Cheng et al., WWW 2015

Pros: Can flexibility employ numerical similarity
Cons: Be often NP-hard and sub-optimum



n Decision tree and linear regression
n Support vector machine
n Gradient tree boosting
n …
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Frameworks for feature combination --- learning to rank

Pros: Automatically combine features
Cons: Need labeled data for training
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Deep learning based weakly supervised entity summarization

Li et al., IJCAI 2020

Weak supervision from programmatically 
labeled entity summaries

Wikipedia DBpedia



n One summary does not fit all
n Iterative entity summarization as MDP
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Deep learning based entity summarization with user feedback

Liu et al., ESWC 2020 (best research paper award)

Presented Replaced Candidates
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n Mean F1
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State-of-the-art results

Liu et al., ESWC 2020 (best resource paper nominee)



n Use of semantics
n Human factors
n Machine and deep learning
n Non-extractive methods
n Interactive methods
n …
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Future directions



n Textual and structural semantics
l Deep representations?

n Ontological semantics
l Axioms and logical reasoning?

n Their combination
l Neural-symbolic methods?
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Future directions --- use of semantics



n Human friendliness
l Readability?

Is ISBN an interesting property to human users?
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Future directions --- human factors

Liu et al., SSI 2020



n Labeled entity summaries for training
l Weak supervision?
l Crowd-sourcing?
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Future directions --- machine and deep learning

Li et al., IJCAI 2020



n Form of a non-extractive (or abstractive) entity summary
l Text?
l Aggregation?
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Future directions --- non-extractive methods

Vougiouklis et al., JAIR 2020



n Form of user feedback
l Positive or negative opinions?
l Explicit or implicit?

n Models and algorithms
l Online learning to rank?
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Future directions --- interactive methods

Liu et al., ESWC 2020 (best research paper award)



n Personalization
n Contextualization
n Knowledge fusion
n …
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Future directions --- misc
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