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Research	
  Background　	

During	
  the	
  2011	
  Tohoku	
  Earthquake	
  and	
  its	
  aIermath,	
  gathering	
  and	
  distribu'on	
  of	
  informa'on	
  about	
  the	
  safety	
  of	
  disaster	
  vic'ms	
  and	
  the	
  disaster	
  status	
  
Online,	
  including	
  on	
  TwiMer	
  and	
  various	
  support	
  sites,	
  greatly	
  contributed	
  to	
  support	
  efforts,	
  such	
  as	
  reuni'ng	
  people	
  with	
  their	
  loved	
  ones	
  and	
  supplying	
  
disaster	
  areas.	
  IT	
  for	
  facilita'ng	
  online	
  informa'on	
  sharing	
  is	
  extremely	
  important	
  to	
  future	
  disaster	
  responses.	
  However,	
  in	
  the	
  Tohoku	
  Earthquake,	
  biased	
  
informa'on	
  and	
  unfounded	
  rumors	
  were	
  also	
  spread	
  on	
  the	
  Web,	
  greatly	
  contribu'ng	
  to	
  people’s	
  confusion	
  and	
  unease.	
  In	
  order	
  to	
  effec'vely	
  make	
  use	
  of	
  
online	
  informa'on	
  and	
  build	
  a	
  safe	
  and	
  comfortable	
  society,	
  technology	
  for	
  analysis	
  of	
  informa'on	
  credibility	
  is	
  essen'al.	
  
Research	
  Goals	
  
•  to	
  construct	
  an	
  informa'on	
  environment	
  that	
  users	
  can	
  use	
  safely	
  and	
  effec'vely,	
  by	
  automa'cally	
  analyzing	
  and	
  collec'ng	
  language	
  content	
  (unstructured	
  

informa'on	
  wriMen	
  in	
  natural	
  language)	
  and	
  then	
  analyzing	
  and	
  classifying	
  the	
  underlying	
  logical	
  structure	
  of	
  circula'ng	
  informa'on	
  	
  
•  Example:	
  development	
  of	
  a	
  health	
  and	
  medical	
  informa'on	
  analysis	
  system	
  (see	
  figure	
  below)	
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Make	
  sure	
  to	
  give	
  children	
  lots	
  of	
  iodine	
  
tablets.	
  It	
  prevents	
  the	
  absorp'on	
  of	
  
radioac've	
  iodine	
  isotopes.	


Taking	
  iodine	
  tablets	
  and	
  other	
  
disinfectants	
  that	
  include	
  iodine	
  will	
  not	
  
work.	
  It	
  is	
  dangerous	
  so	
  definitely	
  do	
  not	
  
try	
  it.	
  （○○	
  Radiology	
  Laboratory）	


Opposing	
  Informa'on	
  from	
  Rela'on	
  Recogni'on	
  Engine	


Informa'on	
  Requiring	
  Scru'ny	


Conflict	


We	
  have	
  some	
  extra	
  cold	
  medicine.	
  
（○○	
  City	
  Hospital）	
  

Suppor'ng	
  Informa'on	
  from	
  Rela'on	
  Recogni'on	
  Engine	


○○	
  Elementary	
  School	
  in	
  △△	
  city	
  
needs	
  more	
  cold	
  medicine	
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Informa'on	
  
Analysis	
  System	


supports	
  a	
  broad	
  understanding	
  of	
  a	
  
situa'on	
  through	
  automa'c	
  analysis	
  and	
  
organiza'on	
  of	
  vast	
  amounts	
  of	
  online	
  
informa'on	
  and	
  academic	
  publica'ons	
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automa'cally	
  displays	
  suppor'ng	
  
evidence	
  or	
  opposing	
  informa'on	
  for	
  

contents	
  being	
  read	
  by	
  a	
  user,	
  suppor'ng	
  
the	
  iden'fica'on	
  of	
  false	
  rumors	


•  to	
  build	
  an	
  infrastructure	
  that	
  constantly	
  gathers	
  informa'on	
  from	
  diverse	
  sources	
  including:	
  DB	
  of	
  academic	
  publica'ons	
  from	
  the	
  medical	
  domain;	
  
the	
  web	
  sites	
  of	
  related	
  ins'tu'ons;	
  social	
  media	
  including	
  Facebook	
  and	
  TwiMer	
  

•  to	
  automa'cally	
  analyze	
  the	
  relatedness	
  (e.g.	
  is	
  a	
  solu(on	
  for	
  a	
  problem)	
  and	
  consistency	
  (e.g.	
  is	
  evidence	
  or	
  conflic(ng	
  informa(on)	
  of	
  the	
  gathered	
  
informa'on	
  and	
  present	
  the	
  results	
  to	
  the	
  user	
  in	
  a	
  bird’s-­‐eye-­‐view	
  visualiza'on	
  

•  by	
  doing	
  so,	
  support	
  the	
  gathering	
  and	
  communica'on	
  of	
  health	
  and	
  medical	
  informa'on	
  during	
  a	
  natural	
  disaster,	
  and	
  the	
  detec'on	
  and	
  verifica'on	
  
of	
  low-­‐quality	
  informa'on	
  such	
  as	
  false	
  rumors	
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Does	
  gargling	
  	
  
really	
  prevent	
  colds?!	


High-­‐level	
  linguis'c	
  informa'on	
  processing	
  automa'cally	
  
supports	
  analysis	
  of	
  online	
  informa'on	
  credibility	


Bird’s-­‐eye-­‐view	
  visualiza'on	
  including	
  
suppor'ng	
  and	
  opposing	
  evidence	


Automatic Analysis of Linguistic Information	


Statement	
  Map	
  genera'on	
  system	


•  seman'c	
  analysis	
  technology	
  detects	
  
the	
  terminology	
  and	
  various	
  expressions	
  
used	
  on	
  the	
  Internet	
  

•  logical	
  inference	
  technology	
  makes	
  the	
  
most	
  of	
  vast	
  knowledge	
  bases	
  to	
  detect	
  
agreeing	
  and	
  conflic'ng	
  opinions	


Nihon Keizai Shimbun “Tech Trend Survey” (Top 3) (6/2011)	

The Sixteenth Annual Meeting of the Association for Natural Language Processing 

Excellent Presentation Award, Excellent Young Researcher Award (3/2011)	


It	
  only	
  takes	
  10	
  minutes	
  from	
  when	
  
viruses	
   enter	
   the	
   throat	
   to	
   reach	
  
the	
  mucous	
  membrane,	
  so	
  gargling	
  
can’t	
  help	
  prevent	
  colds.	


Opposing	
  opinions	
  
with	
  evidence	


渡辺陽太郎さん、二高へ避難との連絡あり。	

person	
 place	
 ac'on	


 生存（渡邉陽太郎，仙台第二高校）	


social	
  media,	
  blogs,	
  	
  
survey	
  answers	
  and	
  other	
  texts	


Language	
  processing	
  that	
  links	
  the	
  variety	
  of	
  
linguis'c	
  expressions	
  to	
  the	
  real	
  world	


•  mul'ple	
  expressions	
  can	
  refer	
  
to	
  the	
  same	
  thing	
  (diversity)	
  

•  a	
  single	
  expression	
  can	
  have	
  
mul'ple	
  meanings	
  (ambiguity）	


Accumula'on	
  and	
  search	
  of	
  	
  
unified	
  en'ty	
  and	
  event	
  informa'on	


Core Technology for Linguistic Analysis	


The 72nd National Convention of the Information Processing Society of Japan	

 Excellent Research Award (3/2011)	


CICLING 2010 Best Paper Award (First Place) (2/2010)	


mapping	
  to	
  DB	
  of	
  real	
  
world	
  en''es	


iden'fica'on	
  of	
  en'ty	
  names	
  
and	
  event	
  informa'on	


standardiza'on	
  of	
  different	
  representa'ons	
  of	
  
person,	
  place,	
  and	
  event	
  names	
  	


•  This	
  research’s	
  core	
  technology/features/patents	
  (see	
  below	
  figure)	
  
–  Knowledge	
  base	
  construc'on:	
  technology	
  for	
  automa'cally	
  extrac'ng	
  target	
  domain	
  knowledge	
  from	
  a	
  large-­‐scale	
  document	
  collec'on,	
  such	
  as	
  the	
  

Web,	
  and	
  construc'ng	
  a	
  large-­‐scale	
  knowledge	
  base	
  
–  Analysis	
  of	
  the	
  logical	
  structure	
  in	
  documents:	
  technology	
  for	
  analyzing	
  the	
  logical	
  structure	
  of	
  target	
  documents	
  by	
  interpre'ng	
  their	
  contents	
  with	
  the	
  

knowledge	
  base	
  
–  Monitoring	
  of	
  consistency	
  between	
  documents:	
  technology	
  for	
  automa'cally	
  detec'ng	
  contradic'ons	
  and	
  other	
  inconsistent	
  informa'on	
  between	
  

documents	
  by	
  comparing	
  their	
  logical	
  structures	
  

•  Poten@al	
  influence	
  and	
  applica@ons	
  of	
  this	
  research	
  
–  For	
  specialists	
  (e.g.	
  medical	
  or	
  governmental	
  ins'tu'ons,	
  aid	
  organiza'ons,	
  etc.):	
  	
  improved	
  accessibility	
  to	
  disaster	
  area	
  informa'on	
  and	
  academic	
  

publica'ons,	
  	
  easier	
  to	
  obtain	
  a	
  broad	
  understanding	
  of	
  health	
  and	
  medical-­‐related	
  situa'ons	
  
–  For	
  the	
  public	
  (e.g.	
  pa'ents	
  and	
  their	
  families,	
  concerned	
  ci'zens,	
  etc.):	
  improved	
  accessibility	
  to	
  informa'on	
  distributed	
  by	
  specialists,	
  easier	
  detec'on	
  

of	
  unfounded	
  rumors	
  and	
  other	
  poor	
  quality	
  informa'on.	
  For	
  the	
  health	
  and	
  medicine	
  domain,	
  ci'zens	
  will	
  be	
  able	
  to	
  find	
  treatments	
  without	
  worrying	
  
about	
  unfounded	
  rumors	
  and	
  folk	
  medicine,	
  addressing	
  the	
  lack	
  of	
  coordina'on	
  between	
  pa'ents	
  and	
  physicians.	
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