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How to make a timeline summary
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Date Selection Daily 
Summarization

ACL 2015 ECIR 2015

2011-01-25
2011-01-26
2011-01-27
2011-01-28
2011-01-29
2011-01-30
2011-01-31
2011-02-01
2011-02-02
2011-02-03
2011-02-04
2011-02-05
2011-02-06
2011-02-07
2011-02-08
…
2012-04-20
2012-04-21
2012-04-22
….
2013-07-01
2013-07-02
2013-07-03

x
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Problem Setup

Input: 

1. Set of dates within given [T1, T2] time 
range

2. A news corpus about one ongoing event

3. N – the number of dates in the timeline

Output:

• Ranked list of top N dates 

(to be selected into a timeline)

From T1 

To T2

Date 1

Date 2

Date 3
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Existing approaches 

Kessler et al. (ACL 2012), Tran et al. (WWW 2013)

Supervised Machine Learning with date feature extraction 

• Published documents/sentences

• Frequency of date references….

• Relevance score of the date by Lucene (max, average)

• Date distance from returned answers….

Dates are scored individually
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Timeline Summary as A Set of Substories

There are 

Substories
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Assumption

Events are related

 … A substory happens as a chain of (strongly) related events

Substories are reflected in date references

 Simplification: Date references are a proxy for relations among events

• On January 25, an uprising of Egyptians erupted calling for Mubaraks
resignation as president. Protests continued to grow . . . 

• (CBS Detroit, 2011-02-11) 

Joint modeling may work better than scoring dates individually  
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Modeling date references
by Date Reference Graph (DRG)

DRG is a Multiplex graph of dates

e(di, dj)
• 1/|V|: uniform transitional probability

• Freq(di, dj): how frequently dj is mentioned by 
documents in di

• Itopical (di, dj): topical influence of dj on di

• Itemporal (di, dj): temporal influence of dj on di    

di

dj

1/|V|

freq

Itemporal

Itopical

Our Approach: Influence-based Random Walk Model

1
|V |

di refers    to    dj
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Frequency of references: freq(d_i, d_j)

• On January 25, an uprising of Egyptians erupted calling for Mubaraks
resignation as president. Protests continued to grow . . . 

(CBS Detroit, 2011-02-11) 

(frequency) 

Intuition: 

• Important dates are referred to from future dates

• More references  More important

(2011-02-11)                 (2011-01-25)
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Topical Influence: Itopical(di, dj)

Mr Ghonim is Google’s head of marketing for Middle East and North Africa 
and was in Egypt when the protests started on Jan 25

(DailyMail, 2011-02-02). 

(2011-02-02)                     (2011-01-25)

(2011-02-11)

0.1

0.7

“Mubarak resigned”

Intuition:

References from topical sentences are more important

Google’s marketing head was in Egypt”

On January 25, an uprising of Egyptians erupted calling for 
Mubaraks resignation as president. Protests continued to grow . . . 

(CBS Detroit, 2011-02-11) 
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Topical Influence

Frequency can be integrated into topical influence

Query (set of keywords)

by TextRank algorithm

Set of sentences on di

but refers to dj

Compute on whole set of documents
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Temporal Influence: Itemporal(di, dj)

Military generals took over power from Mubarak when he stepped down on 
February 11 last year. 

(Daily Mail, 2012-01-25). 

(2011-02-02)                     (2011-01-25)

(2011-02-11)

7

15

“Mubarak resigned”

Intuition:

Important events are more often referred to over long time 

frames

(2012-01-25)
350

Protests startedGoogle’s marketing head was in Egypt”
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Temporal Influence

Again, frequency can be integrated into temporal influence
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Putting things together: IRW

I(i, j): Influence between (di, dj)

Mij: Stochastic Transitional Probability (di, dj) 

Convergence proof 

in the paper

di

dj

1/|V|

freq

Itemporal

Itopical
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Supervised model

ω =0 : Only temporal influence 

ω =1 : Only topical influence 

Unsupervised model

ω is learnt automatically

Multiplex IRW

W(i,j) is normalized value 
of Ι(i,j)

With and without Frequency 

Different combinations of 
freq, Itemporal , Itopical
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Dataset

Relaxed Setting Strict Setting
Input
Time range

News articles

GroundTruth Timelines from major news agencies

Note:

Strict Setting: dates appear in at least 2 ground-truth timelines

Relaxed Setting: dates appear in at least 1 ground-truth timeline 
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Evaluation

Baselines

Existing Supervised Models

Our Supervised Models

Our Unsupervised Models 
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First Conclusion

 Events  often consist of several substories and related 
subevents, leading to references between dates

 Influence-based random walk on multiplex date reference 
graph
1. temporal references

2. topical references

3. frequency of references

 Unsupervised version rivals (supervised) state-of-the-art

 Supervised version improves  state-of-the-art

Joint scoring of dates improves date selection for timelines



How to make a timeline summary
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Date Selection Daily 
Summarization

ACL 2015 ECIR 2015

2011-01-25
2011-01-26
2011-01-27
2011-01-28
2011-01-29
2011-01-30
2011-01-31
2011-02-01
2011-02-02
2011-02-03
2011-02-04
2011-02-05
2011-02-06
2011-02-07
2011-02-08
…
2012-04-20
2012-04-21
2012-04-22
….
2013-07-01
2013-07-02
2013-07-03

x

Here



Daily Summary Generation Challenges

• Select and represent most important events of a 
date?

• Summarization techniques

• Select relevant sentences from news articles’ 
content

Hard to select good sentences from ~100 news articles

Not easy to represent a daily summary

20



Good representation = good understandability

– Meaningful representation of selected sentences?

(A.1)  It will end as soon as the people vote on a 
constitution, he told state television... 

(A.2) ...President Mohamed Mursi hopes will help to end a 
crisis...”

Cross-document co-reference resolution is not easy 

21

Challenges



Example

(B.1) On Wednesday , two protesters were killed Aden , a 
southern port city.....
(B.2) On Thursday , dozens of people were reportedly 
injured in clashes..... 

Time resolutions: even more challenging when no 
temporal expressions

22



Another example

•

• (C.1) Anti-government protesters in Yemen have resumed 
demonstrations to try to force Ali Abdullah Saleh, the president , 
to quit , .......
(C.2) The students , some of whom were also armed with batons 
, responded ……

Content In-coherence among sentences

Sentence ordering / Coherence measurement is 
challenging enough ...

23



Why not headlines?
-Meaningful, timely, self-contained information
-Short, comprehensive
…

• 2011-01-25 

– Antigovernment protests rock Egypt.

– Egyptian youth mobilise via the internet. 

• 2012-05-23 

– Egyptians vote in first free presidential election.

– Egypt Election 2012: Policeman shot dead outside Cairo polling 
station 

24



Selection of relevant headlines!
Not an easy task

– Many headlines are about comments, reviews, …
• Why Libya is not another Suez... or Iraq  

• John Graham: Egypt - A Time for Heroes

– Many are not about major events of the date
• Egypt's government must work for its people

• Israel could learn from the Egyptian syndrome

• Washington has few strings to pull in Egyptian crisis

25

Technical Challenges



Our solution

• Many headlines are about comments, reviews, …
– Informing headline detection

Machine learning model with linguistic features &

trained on WikiTimes corpus - collection of highlighted events

• Many are not about major events of the date
– Spread aspect: major events spread around the world

• HuffingtonPost: Mubarak Steps Down Tahrir Square , Egypt Erupts In 
Cheers. 

• TheGuardian: Hosni Mubarak resigns and Egypt celebrates a new 
dawn.

• CNN: Egypt’s Mubarak resigns after 30-year rule.

• NBC: ’Egypt is free,’crowds cheer after Mubarak quits. 26



Our solution (cont.)
– Influence aspect: major events are influential to what 

will happen in the future

• The euphoria sparked by Mubarak 's resignation on  
Feb. 11  has given way to mistrust and recrimination….

• Many Egyptians are angry at the slow pace of change
since President Hosni Mubarak resigned on February 
11  after protests . …

• Neighborhood residents point to small ways life has 
changed since Mubarak stepped down on  Feb. 11 . 
Some said police no longer stop them to demand cash .

27



Influence-based Ranking

Random Walk model on duplication graph of headlines

Prioritizing headlines to their influences 

Selection of c headlines for summaries

~Sub-modularity with budget c &

with  Informing constraint >= theta
28
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Future Work

 Combine the date selection model with the daily 
summarization model (37th ECIR, 2015)

 Analysis of differences in viewpoints between human-
authored timelines (23rd UMAP, 2015)

 Consider a wider range of events and event types

 Various granularity levels of timepoints

Q & A
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Tuning (Training) hyper-parameter (4-folds)
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• Transform I * M into a stochastic matrix will destroy the global

• context of influence scores

(2011-02-02)                     (2011-01-25)

(2011-02-11)

7

15

“Mubarak resigned”

Why not weighted pagerank?

(2012-01-25)
350

Protests startedGoogle’s marketing head was in Egypt”

1.0

1.0

1.0
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Combination of Temporal and Topical Influence

Hyper parameter ω in [0, 1]

Scaled I_topical into [0, 1]

Scaled I_temporal into [0, 1]
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Graph Analysis

DRG is well connected

with a good coverage 

of important dates 

Note:

Strict Setting: dates appear in at least 2 ground-truth timelines

Relaxed Setting: dates appear in at least 1 ground-truth timeline
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Stability
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Daily Summarzation from Relevant Headlines

• ECIR 2015 

• Problem: What are the most important events of a date?

• Using headlines for summarization
• Meaningful, timely, self-contained information

• Short, comprehensive

• 2011-01-25 

– Antigovernment protests rock Egypt.

– Egyptian youth mobilise via the internet. 

• 2012-05-23 

– Egyptians vote in first free presidential 
election.

– Egypt Election 2012: Policeman shot dead 
outside Cairo polling station 
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Wikitimes.l3s.de

Index of storylines which are collected from the Wikipedia crowds


