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Outline

● Big picture of automatic text summarization
● Text summarization applications

○ Entity timelines
○ Storylines of events
○ Sentence compression
○ Event understanding
○ Summarization of user-generated content
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Text Summarization

“I took a speed-reading course and read War and Peace in twenty minutes. It 
involves Russia.”                                                                           Woody Allen

● Create a concise representation that retains most relevant information.

“events surrounding the French invasion of Russia, and the impact of the 
Napoleonic era on Tsarist society, as seen through the eyes of five Russian 
aristocratic families”                                                                          Wikipedia
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Text Summarization
● Create a concise representation that retains most relevant information.
● Relevant information with respect to particular aspect:

“events surrounding the French invasion of Russia, and the impact of the 
Napoleonic era on Tsarist society, as seen through the eyes of five Russian 
aristocratic families”                                                                        

War: “events surrounding the French invasion of Russia during Napoleonic 
wars”

Social context: “story of five aristocratic families during and the entanglement 
of their lives with the history of 1805 to 1813”

Wikipedia
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Summarize the Web

● Web: Enormous amount of information; Huge diversity (Style, 
quality, language)

● How to summarize? Content
● What for? Aspect
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Summarize the Web

● Search engines organizes 
information for accessibility and 
usefulness

● Match keywords to queries 
(words)

● Richer meaning: Refer to 
entities, objects (people, places, 
things) in real world. 
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Google Knowledge Graph

● Searching for entities, instantly provide 
information relevant about the entity 

● Provide connections: Relations between 
entities

● An ever growing database of structured 
knowledge
○ 500 million entities
○ 3.5 billion defining attributes and 

connections
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Google Knowledge Graph

● Find the right thing



Google Confidential and Proprietary



Google Confidential and Proprietary

Moving forward

● Entity-centric knowledge base is one side of the effort to establish a 
"semantic Web"

● Manual annotation requires large collaborative effort (slow, lack of 
comprehensiveness,...)

● Smaller machines to access information

● Entity-centric summarization of the content, with special emphasis 
of news-worthy events
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Entity-centric summarization

● Identify most relevant information with respect to a given entity.
○ Annotate the content with references to entities

● Multi-document summarization to leverage redundancy
● Methodology

○ Extractive (selecting sentences from the documents) 
○ Abstractive (generate the sentences)

● Beyond academic definition: For machine or user consumption
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Outline

● Big picture of automatic text summarization
● Text summarization applications

○ Entity timelines
○ Storylines of events
○ Sentence compression
○ Event understanding
○ Summarization of user-generated content
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Entity Timelines

Given an entity and a time period, provide a 
summary of the most memorable events involving 

this entity.

● Instantly provide concise information about what happened 
to/about/around an entity within a particular time.

Joint work with Evangelos Kanoulas and Enrique Alfonseca
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Google Knowledge Graph

● Find the right thing
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Entity Timelines
News Collections:
● Similar news published from various sources within few days.

Assumption:
● News in the same collection describe one main event.

Methodology: 
  For a given entity,
● Identify and rank news collections in order of importance

○ Prominence of collection, prominence of entity in collection
● Concisely summarize each news cluster

○ Select sentence representative of collection & focus on entity
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Entity Timelines



Google Confidential and Proprietary

Entity Timelines
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Outline

● Big picture of automatic text summarization
● Text summarization applications

○ Entity timelines
○ Storylines of events
○ Sentence compression
○ Event understanding
○ Summarization of user-generated content
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Storylines of events

Identify and summarize events that leads to the 
event of interest

● Provide background information for an event

● Provide structured timelines for a given entity

Joint work with Evangelos Kanoulas



Google Confidential and Proprietary

Storylines of events

News Collections:
● Similar news published from various sources within few days.

Assumption:
● News in the same collection describe one main event.

Methodology: 
● Define a graph of events (news collections) using similarity
● Identify heaviest path ending in a given event
● Summarize the events on this path with respect to prominent entities 

in the target event.
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Storylines of events
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Storylines of events
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Sentence Compression

Given a sentence, generate a shorter one while preserving the 
essential information.

● Move beyond Extractive summarization onward to Abstractive 
summarization

● Challenging research problem

Joint work with Katja Filippova
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Sentence Compression

Assumption:
● Title of news article is a compression of the first sentence.

 
Methodology:
● Limited publicly available training data:

○ Automatically extract noisy label data: Project title to first sentence 
Releasing the data soon!

● Use of syntactic information to ensure grammaticality
● Use semantic/lexical information to preserve the essential content
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Sentence Compression

First sentence:
Three men were arrested Wednesday night and Dayton police said 
their arrests are in connection to a west Dayton bank robbery.

Original Headline:
3 men arrested in connection with Bank robbery

Projectioned Headline:
Three men were arrested are in connection to a bank robbery



Google Confidential and Proprietary

Outline

● Big picture of automatic text summarization
● Text summarization applications

○ Entity timelines
○ Storylines of events
○ Sentence compression
○ Event understanding
○ Summarization of user-generated content
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Event Understanding

In some domains (e.g. celebrity news, sports) headlines may be 
subjective, to-the-point descriptions:

LaLa Vasquez has married Carmelo Anthony!!
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Event Understanding

Learn how events are referred to in text  and represent event 
mentioning text in predicate argument structure.

●  Limited training data: Unsupervised learning
●  No restriction in domain of events.
●  Abstractive summarization: Generate headlines for news.
●  Semi-automatic updates the Knowledge Graph
●

Daniele Pighin, Katja Filippova, Enrique Alfonseca
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Event Understanding

News Collections:
● Similar news published from various sources within few days.

Assumption:
● News in the same collection describe one main event.
● Titles and first sentences involving same set of entities describe the 

same event. Patterns between entities refer to the same event.

Methodology: For a given set of news collections,
●  Extract compressed patterns between entities from news collections
●  Clustering patterns that refer to the same event.
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Patterns and news collections
Anna Faris weds actor fiance in Bali
``The House Bunny'' star Anna Faris has married her 
fiance, actor Chris Pratt.
'House Bunny' star Anna Faris weds actor fiance Chris 
Pratt in Bali, Indonesia
Chris Pratt and Anna Faris are seen during the Malibu...
Anna Faris ties the knot with actor beau
Anna Faris marries Chris Pratt in private ceremony
Anna Faris weds actor fiance in Bali ...

[actor] weds [actor]
[actor] has married [actor]
[actor] and [actor] are seen 
[actor] ties the knot with [actor]
[actor] marries [actor]
[person] weds [person]
...

Jessica Alba marries Cash Warren
The 27-year-old actress quietly wed producer Cash 
Warren on Monday, her publicist, Brad Cafarelli, said 
Tuesday in an e-mail to The Associated Press.
Jessica Alba ties the knot with Cash Warren
Jessica Alba Marries Boyfriend Cash Warren
Jessica Alba Quietly Marries Fiance
Jessica Alba and Cash Warren a hot family
...

[actor] marries [actor]
[actor] ties the knot with [actor]
[person] weds [person]
[person] marries [person]
[celebrity] weds [actor]
[celebrity] and [actor] a hot family
...



Google Confidential and Proprietary

Headline examples
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Summarization of User Generated Content 

Identify main aspects and summarize for machine 
or user consumption.

●  Unedited user content: eg. YouTube comments
○ Noisy, unstructured, ungrammatical
○ Huge volume

●  Use a centrality summarization model on the comments for a video
●  Video categorization to provide the user a better search experience

Katja Filippova and Ioannis Tsochantaridis
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 YouTube comments summarization
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Where to go?

● Entity-centric summarization
○ Extractive/Abstractive
○ User/Machine consumption

● Improve performance: coverage and accuracy
● More structure: E.g. Combining with storyline generation with event 

understanding to reason about events in aggregation
● More on User Generated Content: E.g. Linking to news 

stories/events


