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Not so long ago...

* Do you remember the Malaysia Airline plane
disappearance?

e When was It?

* They found a flaperon of the plane at some
point. When? Where?
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2014 2015 2016
Aprl. 10 july: 0 Sepl. 21 Decl. 12 Marl. 04 Mayl.r 25 Augl. 15 ND‘u"I. 05 Jan; 26 Aprl. 17
M Australians say area of 'pings' not where Malaysia flight went down
B Claim of possible Flight 370 wreckage obligates a search After 3 years, MH370
Austr:—lllia says new "pings" best lead yet in Malaysia jet search & Reunion Debris Is Almost Surely From Flight 370, Of
= IFBI j:oins i%westigation into missing Malaysia Airlines jet 1 Malaysia 'Almost Certain' Debris is Boeing 777

2 Stolen passports on missing Malaysia Airlines jet

Mok 4

M MH370 report: Underwater locator beacon battery had expired year before plar



Motivation

Objective: Build an interface to present long,
complex news stories.

Emphasis on:

* Using multiple sources, transparency and easy
access to the sources

e Methods can run as news comes in, online

e Scale to several million news articles



Contributions

» Use Internet Archive to build a decade-long news
article dataset

 Building stories that can include long periods of
Inactivity

* Naming stories with noun phrases

» Highlighting important quotes in stories



Related work

Topic detection and Tracking

 Topic detection and Tracking (TDT, TDT2) Swan and Allan
(2000)

« Europe Media Monitor Pouliquen et al. (2008)
» Unified analysis of streaming news. Ahmed et al. 2011

Visualizing news stories
» “Metro maps” by Shafaf et al. 2012

e Creation, Visualization and Edition of Timelines for
Journalistic Use. Tannier and Vernier.



Source Acquisition Strategy

« Data needed for each news article:
title, content, publish date, URL

» Using patterns in URLSs on Internet Archive:
- http.//cnn.com/yyyy/mm/dd/*
- http://france24.com/en/yyyymmdd*

» Using this pattern on 20 hews sources



Source Acquisition Strategy

INTERMNET ARCHIVE

Ihttp:fivﬂm.francezd.cnmlenlzﬂ14!]323
Go Wayback! |

78 URLs have been captured for this domain.

Filter results (i.e. ".txt'): IURL or MIME Type

URL 4 MIME TYPE FROM TO CAPTURES DUPLICATES UNIQUES
http:/iwww.france24.com/enf20140323-ant
i-austerity-march-violence-spain-madrid-fi ~ text/html  Mar23,2014  Jun 26, 2017 50 1 a9

nance-economy/

hitp:/Amww.france24.com/en/20140323-ant
i-austerity-march-violence-spain-madrid-fi  text/html  Mar 26,2014 Jun 3, 2014 34 30 4
nance-economy/emission.focus

hitp:/mww france24.com/en/20140323-ara
b-ministers-approve-summit-resolutions-a  text/html  Mar 23,2014  Mar 23, 2014 1 8 1
void-rifts/

hitp:/Amww.france24.com/en/20140323-atl

. . text/html Mar 23, 2014 Mar 23, 2014 1 e 1
etico-move-top-ahead-el-clasico/



Dataset Statistics

60krticles
55k

50k- theguardian.com [l
cnn.com|[
france24.com [l
45k nytimes.com [
bloomberg.com [l
washingtonpost.com [l
40k- telegraph.co.uk

foxnews.com [l
allafrica.com

35k reuters.com [l

30k

25k

20k

15k

10k

5k

Ok

March 13, 2011 May 13, 2014 July 13, 201

Number of articles in dataset over time. Bins are 20 days in size. Top 10 sources shown.



Building stories overview

e Step 1: extract features (keywords, entities) for articles

« Step 2: Build topics: local clusters in time using extracted
features

« Step 3: Build final stories by combining the local topics

Note: we want a method that is online. As new articles
come in, topics and stories can be updated accordingly
without reprocessing all articles.



Keywords and entities

A story is defined both by its keyword and entities.

Keywords Entities
« Build bag of words vector for * Use NER system to extract
each article people, places and companies

from title and content

« Normalize vectors with tf-idf _ _
« Matched strings found with
« Extract words for each article Wikidata entries.

with high tf-idf score
» Fetch additional information

about entities from Wikidata

Note: this is run on random _
batches of articles, not the Note: the NER system used is

entire collection provided by spaCy



Local graph clustering

It is easier to deal with small frames of time, build local topics, and
piece the topics together into large stories.

For all articles in a small time window (e.g. 7 days):

Given 2 articles, their keywords and entities are: kw,,kw;,e;,e;
We declare articles related if they overlap above a threshold:

kw; 1 k]| + lle; O el > T

We build a graph: each article is a node. An edge is placed when the condition
IS satisfied.



Local graph clustering
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Local graph clustermg

-:':"“:p "' s > + )
= g Ly <
""ll' I: . .
o ] e imlEla;
= e hurricane % —
Linl G W npstorius
- S o — l' .

_# protest .
“hong" -

Using community detection (Louvain method) to find local topics

bmﬂmg{,rﬂu y

&
o
LY |



Local graph clustering

Topics are created by running a sliding window of the
graph shown above. As time passes:

 Older articles are removed. Incoming ones are added.
« Community detection is run, again. New articles can join

an existing topic, or create a hew one.

* Note: Clusters can also merge and split over time.
See paper for detall.



Story discontinuity limitation

This method works as long as the longest break in a
story is smaller than the chosen window size.

This is limiting, as many stories have large gaps.

2014 2015 2016
Jan. 18 Apr. 10 July 01 Sep. 21 Dec. 12 Mar. 04 May 25 Aug. 15 Nov. 05 Jan. 26 Apr. 17 July 08 Sep. 28 Dec. 19

‘ﬂ Australians say area of 'pings' not where Malaysia flight went down

‘m Claim of possible Flight 370 wreckage obligates a search After 3 years, MH370 search ends with no plane, few answers AP
‘ Australia says new "pings" best lead yet in Malaysia jet search ‘ € Reunion Debris Is Almost Surely From Flight 370, Officials Say
‘E FBI joins investigation into missing Malaysia Airlines jet ‘ "1 Malaysia 'Almost Certain' Debris is Boeing 777

E# Stolen passports on missing Malaysia Airlines jet @l MH370 report: Underwater locator beacon battery had expired year before plane disappeared




From topics to stories

We create stories from the topics: when aggregating
articles, the keyword distribution is less noisy.

Most common keyword in first part of MH370 story:

(‘plane’, 374) (‘'mh370', 362) (‘'search’, 352) (‘'malaysia’, 296) (‘flight', 220)

Most common in second part of story:
('mh370', 140) (‘debris’, 139) (‘plane’, 112) (‘reunion’, 111) (‘malaysia’, 87)

THAILAND We use a simple keyword similarity
AT to merge topics
? N into the final stories we obtain.

Terenggant

KUALA

L
o MALAYSIA



Stories statistics

We obtain 100,000 stories from 2010 to 2017.

Size of story Number of stories

(in articles)
1000+ 100
100+ 800
3+ 100,000

About 30% of articles are matched to a story. This varies with threshold T1



Timelines of stories

Typically: stories are named by list of common keywords.

2013

Dec. 31 June 22 Sep. 17

2015

Mar. 09 June 03 Aug. 29 Nov. 23

2016

Feb. 18 May 14 Aug. 09 Nov. 03 Ja

2017

n. 29 Apr. 25 July 21

israel, palestine, jerusalem, netanyahu, sett

bill, house, senate, republicans, health, oba

pope, francis,vatican, church, catholic, bish

pdp, apc, election, inec, party, buhari , ..

olympic, rio, medal, gold, games, doping

slam, wimbledon, djokovic, williams, open,

vals

il

These stories would sure be better with names...



Naming stories: intuition

 What we want story names to be

North Korea nuclear tests Ukraine crisis

Ebola outbreak Brexit vote Paris attacks



Naming stories: intuition

What we want story names to be:

North Korea nuclear tests Ukraine crisis

Ebola outbreak Brexit vote Paris attacks

Made of proper nouns, and common nouns.
Some words are “abstract”. (Kato et al. 2008)
The entity Is important to the story

Note: phrases are extracted from titles of articles, ranked, and one is chosen.



Same stories, with names

2013 2004 0 TTT=TT="

E Decl. 31 Marl. 28 jumla 22 Sepl. 17 DE[I. 12 MZ::%Q ]un? 03 Augl. 29 Nm’l. 23 Fezgl.i‘lss Ma):‘ 14 Augl. 09 Nwl. 03 J:g:;g Aprl. 25 jul}c 21
Middle East peace talks e el R || Y T |
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PopeBenedictxv ., . 0 0000000000 0 oow o M. e L
IslamoicState . .. e sl b a0 e e el b tonotbo et b b G oot ottt It e
PresidentialElection =, o atwdeeedloten 000000000
goldmedal .

Super Bowl sl " Lol il |.|.||]
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Demo Il - opening a story

2016
Oct. 18 Dec. 06 Jan. 24 Mar. 12 Apr. 30 June 18 Aug. 05 Sep. 23 Nov. 11 Dec.

Islamic State X

Iragi Kurds urge Germany to supply more weapons @R

Kerry urges war crimes probe into Syrian and Russian bombing of civilians  ©

All three suicide bombers opened fire in Istanbul attack: Turkish PM

co Turkey blames Kurdish militants for anara bomb; vows neplr|sals‘l.l"l.-‘r;:-rlutillIhln.en:iallyr com.cn

. Truce Deal Backed by U.S., Russia Draws Skepticism in Syria - Bloomberg Busmess

Turkey launches air strlkes on PKK camps after ceasefire move Turklsh FM engages in intense r:ilpllcuman:},ur over Aleppo @
|

What Obama can learn from Vladimir Putin Iragi Kurds launch new advance northeast of Mosul AR

________________________________________________________________________________________________________________________________________________________________________________________

Showing headlines is a good start. What else can we show? Quotes...



Quote extraction

Very simple method to extract quotes from articles using
dependency parse.

m%mw’\

The DalaiLama  says merely seeks genuine autonomy fohis Himalayan homeland.

VBZ VBZ
The quote extracted here is: (Dalai Lama, “he merely seeks genuine autonomy ...”)

Quotes extracted are attributed to entities, that have been tagged to
Wikidata entities.



Quote selection

* On average, 0.75 quotes / article are extracted.
 Thousands of quotes for certain stories.

* Quotes are clustered based on:

- If they are from a same range of time and share
several words.

» Size of the clusters help determine quote
Importance.



Quotes are In

newsLens / lanes [2search from Dec. 312014 to Dec. 302016 ~
2014 2015 2016
Dec. 30 Feb. 17 Apr. 07 May 25 July 13 Aug. 31 Oct. 18 Dec. 06 Jan. 24 Mar. 12 Apr. 30 June 18 Aug. 05 Sep. 23 Nov. 11 Dec. 29

Islamic State X

Iraqi forces 'pausing’ Mosul offensive to consolidate gains: US )

Isis kills dozens and seizes hostages in counter-attack on Kirkuk ¢4

Istanbul Ataturk airport attack: Turkey suicide bomb in pictures =

‘@ Russian, regime air strikes continue 'apace’ in Syria
|

| Turkey strikes Kurdish militia in Syria, demands it withdraw

| Syrian tribal rebels say U.5. arms deliveries on their way U.N. says 'not involved' in Aleppo evacuation plans, but ready to help

(@ At the U.N., dread amid the jockeying over Syria’s future UN urges amicable resolution to Turkey-Iraq row @

Y
s
FOOLR.

Frangois Hollande said @
@ more strikes " could take place in the coming weeks if necessary

B
DrEBOrP

Sep. 28 2015
3ashar al-Assad Barack Obama John Kerry Vladimir Putin George Washington Recep Tayyip Ban Ki-moon

Get a glance at most important quotes of the story.
What if | want all of John Kerry’s quotes?



Quotes are In

NeWSsLEenSs / lanes [ascor from Dec. 312014 to Dec. 302016 ¥
2014 2015 2016
Dec. 30 Feb. 17 Apr. 07 May 25 July 13 Aug. 31 Oct. 18 Dec. 06 Jan. 24 Mar. 12 Apr. 30 June 18 Aug. 05 Sep. 23 MNov. 11 Dec. 29

Islamic State X

Iraqi forces 'pausing’ Mosul offensive to consolidate gains: US )

Isis kills dozens and seizes hostages in counter-attack on Kirkuk ¢4

Istanbul Ataturk airport attack: Turkey suicide bomb in pictures =

‘@ Russian, regime air strikes continue 'apace’ in Syria
|

| Turkey strikes Kurdish militia in Syria, demands it withdraw
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Francois Hollande

Francgois Hollande said @

mare strikes " could take place in the coming weeks if necessary

Sep. 28 2015

Get a glance at most important quotes of the story.
What if | want all of John Kerry’s quotes?



- -

There has been a flagrant violation of international humanitarian law "

Peter Maurer said:

newsLens / janes [ ser from Dec. 312014 to Dec. 30 2016 ~ ° aninvestigation was needed into a " flagrant violation of international
D?E[EI;U Fsg?% Apr. 07 May 25 July 13 Aug. 31 oct. 18 . humanitarian law
I

Peter Maurer said:

the attack was a " flagrant viclation of international humanitarian law " and "
. totally unacceptable

International Committee of the Red Cross said:
syrian tribi - From what we know of yesterday 's attack , there has been a flagrant violation of
© Atthe UN. dre intarnational humanitarian law , which is totally unacceptable "
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Frangois Hollande said @
a more strikes " could take place in the coming weeks if necessary

Sep. 28 2015
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3ashar al-Assad Barack Obama John Kerry Vladimir Putin George Washington Recep Tayyip Ban Ki-moon

Get a glance at most important quotes of the story.
What if | want all of John Kerry’s quotes?



All John Kerry quotes

1€WSLens / lanes [aseoch from Dec. 312014 to Dec. 302016
2014 2015 2016
Jec. 30 Feb. 17 Apr. 07 May 25 July 13 Aug. 31 Oct. 18 Dec. 06 Jan. 24 Mar. 12 Apr. 30 June 18 Aug. 05 Sep. 23 Nov. 11 Dec. .

Islamic State X

Iraqi troops begin to liberate eastern Mosul neighborhoods &

US, Turkey pledge to work closely to deal IS 'lasting defeat' 2

Turkey's Erdogan, Obama speak by phone after Istanbul suicide bomb attack

Russia to initiate UN Security Council meeting over Turkey's plans to send troops to northern Syria — RT News .‘

‘ B 'Anew Cold War': Russia's Medvedev bemoans relations with West

‘ Syrian tribal rebels say U.S. arms deliveries on their wi: New UN chief could be stronger voice for refugees @‘
1 1

[l Official: Kurdish militants kill 2 policemen in attack in southern Turkey UN says school attack potential war crime AP

fffffffffffffffffffffffffff |
@ @88 @ a8 @8a a

John Kerry said |
Lavrov had told him that Russia was only interested in confronting
the threat posed by the Islamic State group in Syria

Sep. 16 2015

\ﬂ @ juhn Kerry @ o @ @
American politician,

United States Secretary Viadimir Putin

3ashar al-Assad Barack Obama e B T

George Washington Recep Tayyip Ban Ki-moon

A good way to get different geopolitical perspectives



Future directions

This Is work In progress. Here is what comes next:

 Evaluation of what we have built:
e Usage study of our interface
e Evaluation of our story dataset

* Going beyond headlines:
« Using the content. Structured events.

* Focus on the breaking/trending news.

Want to help, here are possible ways.

« Test and share our demo and give us feedback. The demo is public.
e Share a dataset with us. News articles, stories etc.
 Tell us what you think and what we can do better.



Questions

* Thanks for listening.

 The demo Is publicly available at:

http://newslens.berkeley.edu



http://newslens.berkeley.edu/
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