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What	  questions	  are	  we	  addressing?

• Where	  to	  get	  global	  media	  data?
• …in	  real-‐time,	  from	  any	  language,	  as	  complete	  as	  possible

• What	  is	  extractable	  from	  media	  documents?
• …knowledge	  extraction

• How	  to	  connect	  information	  across	  languages?
• …cross-‐linguality

• How	  to	  structure	  news	  data	  in	  a	  form	  of	  events?
• …modelling	  social	  dynamics

• How	  to	  approach	  diversity	  in	  news	  reporting?
• How	  to	  query	  &	  visualize	  global	  event	  dynamics?
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Collecting	  Media	  Data
http://newsfeed.ijs.si/



Collecting	  global	  media	  data

• Data	  collection	  service	  News-‐Feed
• http://newsfeed.ijs.si/
• …crawling	  global	  main-‐stream	  and	  social	  media

• Monitoring	  
• ~150k	  main-‐stream	  publishers	  (RSS	  feeds+special feeds)
• ~250k	  most	  influential	  blogs	  (RSS	  feeds)
• free	  Twitter	  feed

• Data	  volume:	  ~350k	  articles	  &	  blogs	  per	  day	  (+5M	  tweets)
• Languages:	  eng (50%),	  ger (10%),	  spa	  (8%),	  fra (5%),	  …



Example:	  Brussels	  Media
• Brussels	  News

• Actua TV
• De	  Morgen
• De	  Standaard
• Het	  Laatste Nieuws
• Het	  Nieuwsblad
• Journal	  du	  Mardi	  Magazine
• Knack
• La	  Capitale
• La	  Derniere Heure
• La	  Libre Belgique
• La	  Premiere
• La	  Province
• Le	  Soir
• Meervoud
• Radio	  1	  Brussels	  
• Tele	  Bruxelles

• Brussels	  Business
• Canal	  Z
• L'Echo Brussels
• Brussels	  Entertainment
• AB3	  TV
• Be	  1	  TV
• Bruzz
• Canvas
• Een TV
• Humo
• La	  Deux
• La	  Trois TV	  Belgium
• La	  Une TV
• Radio	  2	  Brussels
• VivaCite
• VT4	  TV
• VTM	  TV

• Brussels	  Sports
• Sport	  Wereld
• Voetbal

• Brussels	  Society
• European	  Voice
• Moniteur Belge



Document	  Enrichment
http://wikifier.org/	  
http://enrycher.ijs.si/



What	  can	  extracted	  from	  a	  document?
• Lexical	  level

• Tokenization – extracting	  tokens	  from	  a	  document	  (words,	  separators,	  …)
• Sentence	  splitting – set	  of	  sentences	  to	  be	  further	  processed

• Linguistic	  level
• Part-‐of-‐Speech – assigning	  word	  types	  (nouns,	  verbs,	  adjectives,	  …)
• Deep	  Parsing – constructing	  parse	  trees	  from	  sentences
• Triple	  extraction – subject-‐predicate-‐object	  triple	  extraction
• Name	  entity	  extraction – identifying	  names	  of	  people,	  places,	  organizations

• Semantic	  level
• Co-‐reference	  resolution – replacing	  pronouns	  with	  corresponding	  names;	  
merging	  different	  surface	  forms	  of	  names	  into	  single	  entity

• Semantic	  labeling – assigning	  semantic	  identifiers	  to	  names	  (e.g.	  
LOD/DBpedia/Freebase)	  including	  disambiguation

• Topic	  classification – assigning	  topic	  categories	  to	  a	  document	  (e.g.	  DMoz)
• Summarization – assigning	  importance	  to	  parts	  of	  a	  document
• Fact	  extraction – extracting	  relevant	  facts	  from	  a	  document



Semantic	  annotation	  with	  Wikifier.Org
(operates	  for	  100	  languages)

Annotated	  text	  in	  original	  language	  
and	  EnglishPlain	  clean	  text

Original	  text



Key	  problem	  in	  semantic	  annotation	  (wikification)	  
is	  concept	  disambiguation

Many	  Candidates

disambiguation



Enrycher	  (http://enrycher.ijs.si/)
Plain	  text

Text	  
Enrichment

Diego	  Maradona	  Semantics:
owl:sameAs:	  http://dbpedia.org/resource/Diego_Maradona
owl:sameAs:	  http://sw.opencyc.org/concept/Mx4rvofERZwpEbGdrcN5Y29ycA
rdf:type:	  http://dbpedia.org/class/yago/ArgentinaInternationalFootballers
rdf:type:	  http://dbpedia.org/class/yago/ArgentineExpatriatesInItaly
rdf:type:	  http://dbpedia.org/class/yago/ArgentineFootballManagers
rdf:type:	  http://dbpedia.org/class/yago/ArgentineFootballers

Robbie	  Keane	  Semantics:
owl:sameAs:	  http://dbpedia.org/resource/Robbie_Keane
rdf:type:	  http://dbpedia.org/class/yago/CoventryCityF.C.Players
rdf:type:	  http://dbpedia.org/class/yago/ExpatriateFootballPlayersInItaly
rdf:type:	  http://dbpedia.org/class/yago/F.C.InternazionaleMilanoPlayers

Extracted	  graph of	  triples	  from	  text

“Enrycher”	  is	  available	  as	  
as	  a	  web-‐service	  generating
Semantic	  Graph,	  LOD	  links,	  
Entities,	  Keywords,	  Categories,
Text	  Summarization,	  Sentiment



Cross-‐linguality
http://xling.ijs.si/



• Cross-‐linguality	  is	  a	  set	  of	  functions	  on	  how	  to	  transfer	  information	  
across	  the	  languages
• …having	  this,	  we	  can	  track	  information	  independent	  of	  the	  language	  borders
• Machine	  Translation	  is	  expensive	  and	  slow,	  so	  the	  goal	  is	  to	  avoid	  machine	  
translation	  to	  gain	  speed	  and	  scale

• The	  key	  building	  block	  is	  the	  function	  for	  comparing	  and	  
categorization	  of	  documents	  in	  different	  languages
• http://XLing.ijs.si is	  an	  open	  web	  service	  to	  bridge	  information	  across	  100	  
languages

Cross-‐linguality
How	  to	  operate	  in	  many	  languages?



Languages	  covered	  by	  XLing
(top	  100	  Wikipedia	  languages)



XLing	  (http://XLing.ijs.si)
service	  for	  comparing and	  categorization	  of	  documents	  across	  100	  languages

Chinese
Text

English
Text

Automatically
Extracted
Keywords

Automatically
Extracted
Keywords

Similarity
Between	  Two
Documents

Selection
Of	  100
Languages



Example:	  Cross-‐lingual	  News	  Recommendation

• What	  local	  media	  (e.g.	  
German)	  is	  writing	  about	  
the	  topic	  we	  are	  reading	  
in	  English?

• Usual	  fear	  of	  publishers:	  
are	  users	  we	  are	  sending	  
away	  coming	  back?
• …evaluation	  shows	  they	  
all	  come	  back



News	  Reporting	  Bias
http://aidemo.ijs.si/diversinews/



News	  Reporting	  Bias	  example



Detecting	  News	  Reporting	  Bias

• The	  task:	  
• Given	  a	  news	  story,	  are	  we	  able	  to	  say	  from	  which	  news	  source	  it	  came?

• We	  compared	  CNN	  and	  Aljazeera	  reports	  about	  the	  same	  events	  from	  
the	  war	  in	  Iraq
• …300	  aligned	  articles	  describing	  the	  same	  story	  from	  both	  sources

• The	  same	  topics	  are	  expressed	  in	  both	  sources	  with	  the	  following	  
keywords:
• CNN	  with:

• Insurgents,	  Troops,	  Baghdad,	  Iran,	  Militant,	  Police,	  Suicide,	  Terrorist, United,	  National,	  
Hussein,	  Alleged,	  Israeli, Syria,	  Terrorism…

• Aljazeera	  with:
• Attacks,	  Claims,	  Rebels,	  Withdrawing,	  Report,	  Fighters,	  President,	  Resistance,	  Occupation,	  
Injured,	  Army, Demanded,	  Hit,	  Muslim,	  …



Event	  Representation
http://eventregistry.org/



Feature	  vector	  event	  representation

• Feature	  vectors	  easily	  extractable	  from	  news	  documents:
• Topical	  dimension – what	  is	  being	  talked	  about?	  (keywords)
• Social	  dimension – which	  entities	  are	  mentioned?	  (named	  entities)
• Temporal	  aspect – what	  is	  the	  time	  of	  an	  event?	  (temporal	  distribution)
• Geographical	  aspect – where	  an	  event	  is	  taking	  place?	  (location)
• Publisher	  aspect – who	  is	  reporting?	  (publisher	  identifiers)
• Sentiment/bias aspect	  – emotional	  signals	  (numeric	  estimates)

• Scalable	  Machine	  Learning	  techniques	  can	  easily	  deal	  with	  such	  
representation
• …in	  “Event	  Registry”	  system	  we	  use	  this	  representation	  to	  describe	  events



Example	  of	  “feature	  vector”	  event	  representation:	  Event	  Registry	  “Chicago”	  related	  events

Where?
(geography)

When?
(temporal
distribution)

Who?
(named	  
entities)

What?
(keyword/
topics)

Query:
“Chicago”



Event	  Visualization
http://eventregistry.org/



Live	  Event	  tracking	  with	  http://EventRegistry.org/



Event	  description	  through	  entities	  and	  Semantic	  keywords



Collection	  of	  events	  
described	  through	  
Entity	  relatedness



Collection	  of	  events	  
described	  through	  
trending	  concepts



Collection	  of	  events	  
described	  through	  
three	  level	  categorization



Events	  identified	  across	  languages



Collection	  of	  events	  
described	  through	  
Reporting	  dynamics



Collection	  of	  events	  
described	  through	  
a story-‐line	  of	  related	  events



Event	  Registry	  API
…to	  be	  used	  as	  a	  research	  platform



Python	  code	  to	  access	  “Event	  Registry”

• https://github.com/gregorleban/event-‐registry-‐python



Searching	  for	  events	  using	  Python
>>>	  from	  EventRegistry import	  *
>>>	  er =	  EventRegistry()
>>>	  q	  =	  QueryEvents()
#	  get	  events	  related	  to	  Barack	  Obama
>>>	  q.addConcept(er.getConceptUri("Obama"))
#	  and	  are	  related	  to	  issues	  in	  society
>>>	  q.addCategory(er.getCategoryUri("society	  issues"))
#	  and	  have	  been	  reported	  by	  the	  BBC
>>>	  q.addNewsSource(er.getNewsSourceUri("bbc"))
#	  return	  event	  details	  for	  first	  30	  events
>>>	  q.addRequestedResult(RequestEventsInfo(page	  =	  0,	  count	  =	  30))
#	  execute	  query	  and	  obtain	  results
>>>	  res	  =	  er.execQuery(q)



Result	  of	  the	  query

‘events’:	  {	  ‘resultCount’:	  122,
‘results’:	  [

{'articleCounts':	  {'eng':	  54.0,	  'total':	  54.0},
'categories':	  [{...}],	  
'concepts':	  [{...},	  ...],	  
'eventDate':	  '2014-‐08-‐29',	  
'eventDateEnd':	  '',	  
'multiLingInfo':	  {	  'eng':	  {

'title':	  ...,	  'summary':	  …}},	  
'uri':	  '1211229',	  'wgt':	  9.0}

},	  …
]}



Future	  /	  Follow-‐up	  projects



What	  next?

• Understanding	  global	  social	  dynamics
• How	  global	  society	  functions?	  

• Integrating	  text-‐based	  media	  with	  TV	  channels
• …requires	  speech	  recognition,	  video	  processing,	  visual	  object	  recognition,	  
face	  recognition,	  …

• Event	  prediction	  /	  Event-‐Consequence	  prediction
• …requires	  understanding	  of	  causality	  in	  the	  social	  dynamics	  and	  much	  more

• Micro-‐reading	  /	  Machine-‐reading
• …full	  understanding	  of	  individual	  documents	  – the	  goal	  for	  10+	  years



Who	  is	  using	  “Event	  Registry”?
• Bloomberg
• IBM	  Watson
• Stratfor
• Datarama (risk	  management)
• Robinhood (personal	  investments)
• IDV	  solutions	  (risk	  management)
• Oxford	  University	  Press	  (dictionaries)
• Sobey Digital	  Technology	  Co.,Ltd.	  (TV)
• Qatar	  News	  Agency

• Taykey
• udu,	  Inc.
• 911	  International	  LLC
• PM,	  poslovni mediji
d.o.o.

• Argo	  Group
• Social	  Strategy,	  LLC
• OneQube
• Wildtrails Technologies
• Big-‐datext.com
• ITRI
• Fanlig
• Wholecrowd
• Colorado	  State	  
University

• SYVERSE	  LTD



Some	  statistics

• Over	  200	  million	  main-‐stream	  news	  articles	  imported	  
• …in	  100+	  languages

• 8000	  events	  identified	  per	  day	  
• …archive	  of	  over	  7	  million	  interconnected	  events

• Over	  40	  million	  search	  requests	  in	  the	  last	  year
• 120+	  thousands	  unique	  users



Systems/Demos	  used	  within	  the	  presentation

• NewsFeed (http://newsfeed.ijs.si/)
• News	  and	  social	  media	  crawler

• Enrycher	  (http://enrycher.ijs.si/)
• Complete	  Linguistic	  Stack	  as	  a	  web	  service

• Wikifier	  (http://wikifier.org/)
• Language	  and	  Semantic	  annotation

• XLing	  (http://xling.ijs.si/
• Cross-‐lingual	  document	  linking	  and	  categorization

• Event	  Registry	  (http://eventregistry.org/)
• Event	  detection	  and	  topic	  tracking


