
Ges$on	  de	  contenu	  pour	  la	  vérifica$on	  de	  faits	  :	  
modèles,	  algorithmes	  et	  ou$ls	  

Ioana	  Manolescu	  
Equipe-‐projet	  CEDAR	  

INRIA	  et	  LIX	  (CNRS	  UMR	  7161,	  Ecole	  Polytechnique)	  
ioana.manolescu@inria.fr	  	  

hJp://pages.saclay.inria.fr/ioana.manolescu	  
	  
	  
	  
	  



Plan	  

•  (My)	  moNvaNon	  
•  Fact-‐checking	  in	  the	  days	  of	  the	  Web	  
•  Data	  and	  knowledge	  management	  tools	  for	  
fact-‐checking	  
– FactMinder:	  documents	  with	  semanNcs	  
– Tatooine:	  lightweight	  integraNon	  of	  
heterogeneous	  sources	  

•  Ongoing:	  ANR	  ContentCheck	  
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Where	  I	  come	  from:	  Romania,	  1989	  
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Where	  I	  come	  from:	  Romania,	  1989	  
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Where	  I	  come	  from:	  Romania,	  1990	  
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Where	  I	  come	  from:	  Romania,	  1990	  
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1000	  dead	  (approx)	  	  
No	  one	  formally	  charged	  	  



What	  do	  we	  know?	  
Informed	  consent	  in	  an	  informaNon	  society	  
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What	  do	  we	  know?	  
Informed	  consent	  in	  an	  informaNon	  society	  
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What	  do	  we	  know?	  
Data	  is	  on	  the	  Web	  
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What	  do	  we	  know?	  
Data	  is	  on	  the	  Web	  
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Fact	  checking	  with	  Web	  data	  

•  New	  content	  /	  new	  data	  
– Medias,	  NGOs,	  administraNons,	  social	  networks,	  
blogs	  etc.	  	  

•  New	  reference	  databases	  
– All-‐purpose:	  Google,	  DBPedia,	  	  
– Domain-‐specific	  

•  How	  can	  data	  and	  knowledge	  management	  
help?	  
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Sample	  fact-‐checking	  topics	  

•  PoliNcs	  /	  naNonal,	  internaNonal	  
–  The	  modern	  world	  is	  really	  complex	  
– Analysis	  results	  are	  rarely	  black/	  

•  PoliNcs	  /	  local	  	  
–  Closing	  a	  street	  vs.	  accident	  staNsNcs	  
–  Building	  a	  highway	  vs.	  health	  staNsNcs,	  air	  polluNon...	  

•  Environment	  (fracking,	  GM	  food...)	  
•  Economy	  (subvenNons	  to	  a	  sector	  vs.	  jobs	  created)	  
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Another	  sample	  topic:	  safety	  incidents	  
in	  an	  urban	  area	  
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Fact-‐checking	  	  
requires	  background	  knowledge	  	  
and	  amounts	  to	  educa$on...	  

	  



LibéraNon	  Désintox:	  cost	  of	  saving	  Cyprus	  

$2-‐3	  bn	  

$10	  bn	  

$15	  bn	  
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Saving	  Cyprus:	  how	  much	  does	  it	  cost?	  

•  The	  arNcle	  goes	  on	  saying:	  
– The	  money	  is	  not	  given	  but	  
lent	  

– The	  European	  Mechanism	  of	  
Stability	  will	  lend	  $9bn	  

– Out	  of	  which	  France	  
contributes	  20%	  or	  a	  bit	  less	  
than	  $2bn	  
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Saving	  Cyprus:	  how	  much	  does	  it	  cost?	  

•  The	  arNcle	  goes	  on	  saying:	  
–  The	  money	  is	  not	  given	  but	  lent	  
–  The	  European	  Mechanism	  of	  
Stability	  will	  lend	  $9bn	  

– Out	  of	  which	  France	  contributes	  
20%	  or	  a	  bit	  less	  than	  $2bn	  

•  However,	  things	  are	  
complicated	  because	  	  
–  the	  iniNal	  contribuNon	  of	  France	  
to	  the	  EMS	  ($16	  bn)	  is	  counted	  
toward	  French	  public	  debt	  	  

–  the	  remainder	  contribuNon	  
($124)	  is	  not	  	  
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to	  the	  EMS	  ($16	  bn)	  is	  counted	  
toward	  French	  public	  debt	  	  

–  the	  remainder	  contribuNon	  
($124)	  is	  not	  	  

The	  iniNal	  statements	  are	  
mostly	  false	  
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The	  iniNal	  statements	  are	  
mostly	  false	  

The	  complete	  picture	  is	  
complicated	  
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Saving	  Cyprus:	  how	  much	  does	  it	  cost?	  

•  The	  arNcle	  goes	  on	  saying:	  
–  The	  money	  is	  not	  given	  but	  lent	  
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Stability	  will	  lend	  $9bn	  
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–  the	  iniNal	  contribuNon	  of	  France	  
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toward	  French	  public	  debt	  	  

–  the	  remainder	  contribuNon	  
($124)	  is	  not	  	  

The	  iniNal	  statements	  are	  
mostly	  false	  

The	  complete	  picture	  is	  
complicated	  

I	  would	  not	  have	  been	  
able	  to	  give	  the	  answer	  
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The	  complete	  picture	  is	  
complicated	  

I	  would	  not	  have	  been	  
able	  to	  give	  the	  answer	  

Yet	  I	  vote!	  
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•  The	  arNcle	  goes	  on	  saying:	  
–  The	  money	  is	  not	  given	  but	  lent	  
–  The	  European	  Mechanism	  of	  
Stability	  will	  lend	  $9bn	  
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–  the	  remainder	  contribuNon	  
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The	  iniNal	  statements	  are	  
mostly	  false	  

The	  complete	  picture	  is	  
complicated	  

I	  would	  not	  have	  been	  
able	  to	  give	  the	  answer	  

Yet	  I	  vote!	  

Don’t	  even	  menNon	  EU	  
poliNcs	  (commission,	  

parliament…)	  
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FactMinder:	  Fact-‐checking	  and	  analyzing	  the	  Web	  
	  

F.	  Goasdoué,	  K.	  Karanasos,	  Y.	  Katsis,	  	  
J.	  Leblay,	  I.	  Manolescu	  and	  S.	  Zampetakis	  

	  
ACM	  SIGMOD	  2013	  

	  “ComputaNon	  and	  Journalism”	  conference	  2014	  



FactMinder	  prototype	  
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FactMinder	  prototype	  

Rich	  browser	  
Annotated	  	  
document	  
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FactMinder	  prototype	  

InstanNated	  
"PoliNcian"	  view	  
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FactMinder	  prototype	  

InstanNated	  
«PoliNcian»	  	  

view	  
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Ongoing	  work	  

15/03/16	   -‐	  30	  

FactMinder	  INRIA	  ADT,	  with	  X.	  Tannier	  (LIMSI)	  
Google	   Research	   Award	   in	   ComputaNonal	   Journalism	  
with	  X.	  Tannier,	  F.	  Vernier	  (LIMSI)	  
ANR	   ContentCheck	   (2016-‐2019)	   with	   Les	   Décodeurs,	  
LIMSI,	  U.	  Rennes	  1,	  U.	  Lyon	  1	  
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Data	  and	  knowledge	  management	  tools	  	  
for	  fact-‐checking	  and	  data	  journalism	  

31	  

Data	  
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Data	  and	  knowledge	  management	  tools	  	  
for	  fact-‐checking	  and	  data	  journalism	  

1.   Data:	  structured	  (relaNons),	  unstructured	  (text),	  
semistructured	  (graphs,	  trees)	  

2.   Independently-‐built	  heterogeneous	  databases	  or	  
datasets,	  with	  varied	  query	  capabili$es	  (SQL	  or	  
SPARQL	  to	  none)	  

3.   Dynamicity	  important	  	  
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Data	  and	  knowledge	  management	  tools	  	  
for	  fact-‐checking	  and	  data	  journalism	  

4.	  Finding	  connec$ons	  across	  data	  sources	  is	  important	  	  
•  What	  do	  different	  people	  say	  on	  a	  given	  topic	  
•  What	  did	  the	  same	  person	  say	  in	  different	  occasions	  
•  Age/revenue/level	  of	  diploma	  distribuNon	  in	  a	  city	  together	  

with	  its	  elecNon	  results	  
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Data	  and	  knowledge	  management	  tools	  	  
for	  fact-‐checking	  and	  data	  journalism	  

4.	  Finding	  connec$ons	  across	  data	  sources	  is	  important	  	  
•  What	  do	  different	  people	  say	  on	  a	  given	  topic	  
•  What	  did	  the	  same	  person	  say	  in	  different	  occasions	  
•  Age/revenue/level	  of	  diploma	  distribuNon	  in	  a	  city	  together	  

with	  its	  elecNon	  results	  

No	  Nme	  /	  resources	  to	  consolidate	  a	  warehouse!	  
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Mixed	  data	  instance	  
•  Set	  of	  independent,	  heterogeneous	  databases	  (or	  
datasets)	  +	  	  

•  Custom	  (applicaNon-‐tailored)	  data:	  RDF	  
– Most	  flexible	  format;	  "points	  into"	  data	  sources	  
–  Easy	  semanNc	  integraNon	  through	  ontologies	  
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Mixed	  querying	  (1)	  
•  RDF	  query	  with	  "embedded"	  source	  queries	  
•  IntegraNon	  Java-‐based	  DB	  engine	  
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Lightweight	  integraNon	  architecture:	  TATOOINE	  	  

Mixed	  querying	  (2):	  Keyword	  searches	  
	  
	  
	  

15/03/16	   37	  

Tweet	  database	  
(SOLR)	  

Full-‐text	  search	  
Custom	  indexing	  

InsNtuNonal	  RDB	  
(INSEE,	  Min.Int.)	  

SQL	  	  
RelaNonal	  indexes	  

Background	  RDF	  
data	  

(DBPedia,	  IGN)	  

SPARQL	  

Custom	  applicaNon-‐
dependent	  RDF	  data	  

Pre-‐exisNng	  
(embedded)	  
data	  sources	  

Mixed-‐instance	  keyword	  query	  engine	  

Tweet	  
digest	  

RDB	  
digest	  

RDF	  
digest	  

Mixed	  data	  instance	  

Integra$on	  (mixed	  query)	  engine	  

Ioana	  Manolescu,	  INRIA	  



Lightweight	  integraNon	  architecture:	  TATOOINE	  	  

Mixed	  querying	  (3):	  Data	  viz	  
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Sample	  data	  visualizaNon	  (F.	  Vernier,	  LIMSI)	  
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Concluding	  remarks	  
•  Data	   and	   knowledge	   management	   tools	   are	  
needed	   to	   combine	   and	   analyze	   mulNple	   data	  
sources	  for	  fact-‐checking	  /	  data	  journalism	  

•  Expens ive ,	   lengthy	   data	   curaNon	   and	  
warehousing	  cycles	  are	  not	  realisNc	  	  

•  TATOOINE:	  	  lightweight	  integraNon	  architecture	  for	  
quickly	   assembling	   data	   from	   independent,	  
heterogeneous	  sources	  
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Old-‐style	  fact-‐checking:	  	  
Radio	  Yerevan	  jokes	  

Famous	  in	  the	  Eastern	  block	  during	  communism	  
	  
Q1:	  Is	  it	  true	  that	  in	  Moscow,	  Mercedes	  cars	  are	  
being	  given	  to	  ciNzens?"	  
A1:	  "Yes,	  but	  it	  is	  not	  Moscow	  but	  Leningrad,	  not	  
Mercedes	  but	  Ladas,	  and	  not	  given	  to	  but	  stolen	  
from.”	  

Q2:	  Is	  it	  true	  that	  in	  Romania…	  
A2:	  Yes	  it	  is.	  	  
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Merci	  /	  quesNons?	  



ContentCheck	  project	  
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Are	  children	  of	  imigrants	  doing	  badly	  
in	  school?	  

•  Guéant	  (French	  minister	  
of	  Interior)	  says	  in	  2011:	  
«	  2/3	  of	  the	  
schoolchildren	  	  lagging	  
behind	  in	  French	  schools	  
are	  children	  of	  
imigrants	  »	  

•  The	  only	  available	  
numbers	  are	  from	  PISA	  
(EU	  study)	  

•  The	  number	  is	  20%	  

•  INSEE	  had	  to	  interfere	  
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