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Introduc3on	  

l  Tasks	  such	  as	  summariza3on,	  opinion-‐
oriented	  informa3on	  extrac3on	  and	  mining	  
product	  reviews	  require	  sentence-‐level	  or	  
even	  phrase-‐level	  sen3ment	  analysis.	  

l  General	  methods	  like	  bag-‐of-‐words	  are	  not	  
enough,	  words	  or	  cons3tuents	  can	  interact	  
with	  each	  other	  to	  yield	  a	  par3cular	  overall	  
polarity.	  



	  Frameworks	  for	  Phrase-‐Level	  
Sen3ment	  Analysis	  

l  The	  first	  framework:	  Try	  to	  predict	  	  the	  polarity	  
of	  the	  subjec3ve	  words	  of	  the	  given	  phrase.	  
Instead	  of	  predic3ng	  the	  polarity	  of	  overall	  
phrase.	  

l  The	  second	  framework:	  Try	  to	  predict	  the	  
polarity	  of	  the	  overall	  phrase,	  however,	  the	  
boundary	  is	  already	  defined	  by	  human	  
annotators.	  

l  None	  of	  these	  frameworks	  try	  to	  find	  the	  polar	  
boundary	  of	  the	  given	  sentence.	  



Recognizing	  Contextual	  Polarity	  in	  Phrase-‐
Level	  Sen3ment	  Analysis	  	  
(Wilson	  et	  al.,	  2005)	  

•  Although	  the	  name	  of	  paper	  refers	  to	  phrase-‐
level	  sen3ment	  analysis,	  they	  try	  to	  solve	  this	  
problem	  by	  looking	  at	  “words”	  

•  Goal:	  iden3fy	  polarity	  of	  the	  subjec3ve	  keywords	  
in	  an	  expression	  

•  E.g.	  
–  Thousands	  of	  coup	  supporters	  celebrated	  (posi%ve)	  
overnight,	  waving	  flags,	  …	  

– …	  the	  three	  countries	  in	  ques3on	  are	  repressive	  
(nega%ve)	  and	  grave	  human	  rights	  violators	  
(nega%ve)	  



Dataset:	  Corpus	  

•  Mul3-‐perspec3ve	  Ques3on	  Answering	  
(MPQA)	  Opinion	  corpus	  
– Marks	  subjec3ve	  expressions	  in	  sentences	  
– Does	  not	  indicate	  polarity	  of	  the	  expressions	  
– Need	  human	  annota3on	  



Dataset:	  Annota3on	  

•  Manually	  annotate	  subjec3ve	  expressions	  from	  
MPQA	  for	  polarity	  

•  posi3ve,	  nega3ve,	  both,	  neutral	  
•  Inter-‐annotator	  agreement	  study	  
–  447	  expressions	  
–  2	  annotators	  
–  82%	  agreement,	  κ	  =	  0.72	  
–  uncertain	  tag	  

•  18%	  of	  expressions	  
•  90%	  agreement,	  κ	  =	  0.84	  



Dataset:	  Breakdown	  

•  15,991	  subjec3ve	  expressions	  from	  425	  docs	  
–  devset:	  66	  docs,	  2808	  subjec3ve	  expressions	  
–  10-‐fold	  cross-‐valida3on:	  359	  docs,	  7611	  expressions	  

•  Prior-‐polarity	  subjec3vity	  lexicon	  (8,000	  words)	  
–  Riloff	  and	  Wiebe,	  2003	  
– Hatzivassiloglou	  and	  McKeown,	  1997	  
– General	  Inquirer,	  2000	  
–  Reliability	  tags:	  strongsubj	  and	  weaksubj	  
–  33.1%	  posi3ve,	  59.7%	  nega3ve,	  0.3%	  both,	  6.9%	  
neutral	  



Setup	  

•  Gold	  Standard	  
– neutral:	  not	  in	  subjec3ve	  expression	  
– both:	  in	  at	  least	  one	  posi3ve	  and	  one	  nega3ve	  
expression	  

– nega3ve:	  only	  in	  nega3ve	  or	  neutral	  expressions	  
– posi3ve:	  only	  in	  posi3ve	  or	  neutral	  expressions	  

•  BoosTexter	  AdaBoost.HM	  machine	  learning	  
algorithm	  



Two	  Part	  Classifica3on	  

•  Using	  only	  prior-‐polarity	  classifier:	  
– 48%	  accuracy	  

– 76%	  errors	  from	  non-‐neutral	  prior	  polarity	  words	  
appearing	  in	  contextually	  neutral	  polarity	  phrases	  



Neutral-‐Polar	  Classifica3on	  

•  Features:	  
– Word	  (5	  features)	  

• Word	  part-‐of-‐speech	  

– Modifica3on	  (8	  
features)	  
•  Preceded	  by	  adjec3ve	  

– Sentence	  (11	  features)	  
•  Adjec3ves	  in	  sentence	  

– Structure	  (3	  features)	  
•  In	  subject	  

– Document	  (1	  feature)	  
•  Document	  topic	  •  Results:	  



Polarity	  Classifica3on	  

•  Features:	  
– Word	  (2	  features)	  

• Word	  prior	  polarity	  

– Polarity	  (8	  features)	  
•  Negated	  

•  Results:	  



Cri3que	  

•  No	  reasoning	  given	  for	  feature	  choices	  
•  Low	  polarity	  recall	  (56.8%)	  from	  first	  classifier	  
whose	  results	  feed	  into	  second	  classifier	  

•  No	  scores	  given	  for	  the	  polarity	  
•  Try	  to	  classify	  phrase-‐level	  sen3ment	  based	  
only	  on	  polarity	  of	  one	  word	  in	  the	  phrase	  
which	  must	  appear	  in	  their	  lexicon	  



Learning	  with	  Composi3onal	  Seman3cs	  as	  
Structural	  Inference	  for	  

Subsenten3al	  Sen3ment	  Analysis	  

Yejin	  Choi	  and	  Claire	  Cardie	  2008	  



	  	  

•  Previous	  work	  mostly	  focuses	  on	  the	  model	  of	  
“a	  bag	  of	  words”,	  structure	  informa3on	  is	  
barely	  employed.	  

•  The	  previous	  work	  employing	  structure	  
informa3on	  uses	  rule-‐based	  system	  to	  depict	  
this	  structure	  informa3on.	  

•  Previous	  work	  focuses	  on	  func3on	  word	  
negators,	  other	  negators	  like	  content	  word	  
negators	  are	  also	  important.	  Eg:	  “eliminate”	  

The	  Weakness	  of	  Previous	  Work	  



The	  Contribu3ons	  of	  this	  Work	  
•  Heuris3c-‐Based	  and	  Learning-‐Based	  methods	  
which	  both	  incorporate	  structure	  informa3on	  
mo3vated	  by	  composi3onal	  seman3cs.	  

•  The	  results	  of	  both	  methods	  get	  improved	  
when	  employing	  the	  features	  of	  composi3onal	  
seman3cs.	  

•  Incorpora3ng	  the	  features	  about	  content	  
word	  negators.	  

•  Explora3ons	  about	  incorpora3ng	  the	  features	  
outside	  the	  phrase	  



Dataset	  :	  Two	  Lexicons	  

•  The	  polarity	  lexicon	  is	  ini3alized	  with	  the	  lexicon	  
of	  Wilson	  et	  al	  (2005)	  and	  expanded	  using	  the	  
General	  Inquirer	  Dic3onary.	  

•  The	  negator	  lexicon	  is	  ini3alized	  with	  a	  handful	  
of	  seed	  words	  and	  then	  expanded	  by	  the	  
corresponding	  synonyms	  of	  WordNet.	  



Dataset	  :	  Corpus	  

•  Mul3-‐Perspec3ve	  Ques3on	  Answering	  
(MPQA)	  corpus	  provides	  the	  documents	  
annotated	  with	  phrase-‐level	  subjec3vity	  
informa3on.	  

•  Performance	  is	  reported	  using	  10-‐fold	  cross-‐
valida3on	  on	  400	  documents;	  a	  separate	  135	  
documents	  were	  used	  as	  a	  development	  set.	  



Heuris3c-‐Based	  Methods	  

•  Six	  types	  of	  Heuris3c-‐Based	  methods	  are	  
proposed.	  Except	  the	  one	  employing	  
composi3onal	  seman3cs,	  the	  other	  five	  
methods	  are	  all	  based	  on	  coun3ng	  and	  vo3ng.	  

	  



Heuris3c-‐Based	  Methods	  

•  VOTE	  :	  Assign	  the	  majority	  polarity	  to	  given	  
phrase.	  

•  NEG(1)	  :	  If	  func3on	  word	  negators	  found	  in	  
this	  phrase,	  flip	  the	  majority	  polarity.	  

•  NEG(N)	  :	  Same	  up	  NEG(1),	  except	  the	  number	  
of	  flips	  is	  the	  number	  of	  func3on	  word	  
negators	  in	  this	  phrase.	  	  



Heuris3c-‐Based	  Methods	  

•  NEGEX(1)	  :	  	  Same	  as	  NEG(1),	  but	  also	  takes	  
content	  word	  negators	  into	  considera3on.	  

•  NEGEX(N)	  :	  Same	  as	  NEG(N),	  but	  also	  takes	  
content	  word	  negators	  into	  considera3on.	  

•  COMPO	  :	  Apply	  a	  series	  of	  phrase	  structure	  
rules	  to	  decide	  the	  polarity	  of	  the	  given	  
phrase.	  



The	  Rules	  about	  Composi3onal	  Seman3cs	  



Learning-‐based	  Methods	  

•  Class	  Labels:	  Posi3ve	  and	  Nega3ve	  

•  Algorithms:	  Online	  SVM	  MIRA.	  The	  general	  
idea	  is	  like	  SVM.	  However,	  this	  algorithm	  
integrates	  one	  training	  instance	  one	  by	  one	  
instead	  of	  taking	  all	  training	  instances	  into	  
considera3on	  at	  one	  3me.	  	  



Feature	  Template	  for	  Learning-‐based	  Methods	  

•  Lexical	  Feature	  Template:	  

	  	  	  	  current_word	  (x_i),	  lemma(x_i),	  is_stopword(x_i)	  

•  Dic3onary	  Feature	  Template:	  

	  	  	  	  category(x_i)	  

•  Vo3ng	  Feature	  Template:	  

	  	  	  	  Encode	  the	  polarity	  of	  overall	  phrase	  

	  

	  



Learning-‐Based	  Methods	  
Incorporate	  the	  composi3onal	  seman3cs	  

	  	  	  	  	  

	  



Evalua3ons:	  
Heuris3cs-‐Based	  vs.	  Learning-‐Based	  



Evalua3ons:	  
Fixed	  Boundary	  vs.	  Extended	  Boundary	  
•  So	  far,	  only	  words	  inside	  the	  phrases	  are	  taken	  
into	  considera3on.	  What	  if	  we	  take	  more	  
words	  into	  considera3on?	  



Cri3que	  

•  Not	  too	  much	  gain	  from	  heuris3c-‐based	  
compared	  to	  learning-‐based	  methods.	  

•  Could	  we	  try	  to	  encode	  the	  info	  of	  
composi3onal	  seman3cs	  in	  the	  feature	  level	  
instead	  of	  rewri3ng	  the	  training	  phase	  of	  
SVM?	  



Cri3que	  

•  The	  average	  accuracy	  for	  the	  previous	  paper	  is	  
around	  65%,	  but	  the	  result	  of	  this	  paper	  could	  
reach	  to	  about	  90%.	  What	  makes	  this	  
difference?	  	  

•  Any	  more	  sophis3cated	  ways	  to	  extend	  the	  
boundary?	  


