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PART I

Summarization as a Problem
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Χ CƛǎŎƘŜǊϥǎ ƭƛƴƪ ǘƻ LŎŜƭŀƴŘ ŘŀǘŜǎ 
back to 1972, when he defeated 
Russian Boris Spassky in a world 
ŎƘŀƳǇƛƻƴǎƘƛǇ ƳŀǘŎƘ Χ

Χ CƛǎŎƘŜǊϥǎ ǎǳǇǇƻǊǘŜǊǎ ǎŀƛŘ ǘƘŜȅ 
had received assurances from 
Japan that, with full Icelandic 
ŎƛǘƛȊŜƴǎƘƛǇ  ŀƴŘ ǇŀǎǎǇƻǊǘΧ

LŎŜƭŀƴŘΩǎ ǇŀǊƭƛŀƳŜƴǘ ǾƻǘŜŘΧ "We 
are most happy," said Einar S. 
Einarsson, spokesman for a 
committee that has been fighting 
ǘƻ ŀƭƭƻǿ CƛǎŎƘŜǊ ǘƻ ƭŜŀǾŜ WŀǇŀƴΣΧ

Extractive Multi-document Summarization

Overview

Chess genius Bobby Fischer, 
now in a Japanese detention 
cell awaiting deportation to 
the United States, will be 
ŀƭƭƻǿŜŘ ǘƻ ƭŜŀǾŜ WŀǇŀƴ Χ

(doc3) ChessgeniusBobbyFischer,
now in a Japanesedetention cell
awaitingdeportation to the United
States, will be allowed to leave
Japan for Iceland if that country
grantsBobbyFischercitizenshipΧ
(doc 6) Iceland'sparliament voted
last month against granting
Fischercitizenship...
(doc 8) Fischer'ssupporters said
they had receivedassurancesfrom
Japan that with full Icelandic
citizenship and passport, Fischer
wouldbe free to leavethe country.
(doc 2) Icelandhad previouslysent
Fischera passport which showed
residency status but not full
nationality,Χ
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Efforts to secure asylum in Iceland chess legend Bobby Fisher
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Problem Description
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Datasets



Extractive Summarization ςGeneral Questions

ÅSemantic Content: Can a summary cover the 
information semantically pertinent to the 
query/information need?

ÅRedundancy:Can a summary be devoid of 
redundant information?

ÅLength:Can a summary be created so that it is 
several orders of magnitude smaller in length 
than the total size of the relevant documents?

Optimizing all three requirements ςNP Hard [Ryan T. 
aŎ5ƻƴŀƭŘΦ ά! ǎǘǳŘȅ ƻŦ Ǝƭƻōŀƭ ƛƴŦŜǊŜƴŎŜ ŀƭƎƻǊƛǘƘƳǎ ƛƴ 
multi-ŘƻŎǳƳŜƴǘ ǎǳƳƳŀǊƛȊŀǘƛƻƴΦέ Lƴ 9/LwΣ нллт]
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Critical Thinking

Semantic Content:

ÅIƻǿ Řƻ ǿŜ ƳŀǘŎƘ ŀ ǉǳŜǊȅ ǿƛǘƘ ǘƘŜ άǘƘŜƳŜέ 
in a document?

ÅWhat gives rise to sentences being written in 
a particular order? i.e. how do discourses 
evolve?

Redundancy Removal: 

ÅUnigram coverage matching/ shingling

Length: 

ÅBrute force stopping or post processing 
(sentence compaction)
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A Real Life Dataset
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Figure 3: A Snapshot from Yahoo!Answers
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Newswire Dataset
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Newswire Data: TAC2008, TAC2009 and DUC2005 from NIST 

A Timeline B Timeline

Folder Categories: Accidents/Natural Disasters; Attacks (Criminal/Terrorist); Health 
& Safety; Endangered Resources; Investigations (Criminal/Legal/Other)

Overview Problem DescriptionDatasets



PART II-A

Factors Affecting Document Content Organization
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ά¢ƻǇƛŎǎέ ŦǊƻƳ [ŀǘŜƴǘ 5ƛǊƛŎƘƭŜǘ !ƭƭƻŎŀǘƛƻƴ aƻŘŜƭ

Table 1: Some unigram themes underlying a newswire dataset

Topic ModelsDocument Structure Discourse OrganizationCoherence
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Deciphering Semantic Themes - Latent Dirichlet Allocation

Document Structure

Figure 1: Graphical model for 
Latent Dirichlet Allocation (LDA)

[5! ŀǎǎǳƳŜǎ ǘƘŀǘ ŀƴ άŜȄŎƘŀƴƎŜŀōƭŜέ N-word document d arises from the 
following generative process:

ÅIf there are two or more observed variables, the model becomes a joint model

Topic Models Discourse OrganizationCoherence
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Figure 2: Variational Dual for the 
Graphical model

GSRt Analysis



Two Major Obstacles for Summarization

Semantic Content:
ÅIƻǿ Řƻ ȅƻǳ ƳŀǘŎƘ ŀ ǉǳŜǊȅ ǿƛǘƘ ǘƘŜ άǘƘŜƳŜέ 

in a document?
ÅWhat gives rise to sentences being written in 

a particular order? 
ïi.e. How can we transform a summary into a 

discourse?  (Open Problem)

Topic ModelsDocument Structure Discourse OrganizationCoherence
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GSRt Analysis


