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Our	  Collabora*ve	  Environment	  
•  SAIL	  –	  USC	  Viterbi	  School	  of	  Engineering	  

–  Signal	  processing	  
–  Speech	  and	  natural	  language	  processing	  
–  Emo*on	  research	  and	  behavioral	  informa*cs	  

•  AIL	  –	  USC	  Annenberg	  School	  of	  Communica*ons	  and	  
Journalism	  
–  Social	  media	  analysis	  
–  Domain	  knowledge:	  policy,	  poli*cs,	  news,	  and	  entertainment	  

•  IBM	  
–  Cognos	  Consumer	  Insight	  
–  InfoSphere	  Streams	  
–  Cloud	  Compu*ng	  
–  Big	  Insights	  &	  Big	  Sheets	  

Abe	  Kazemzadeh	  and	  Graham	  Mackintosh	   3	  



Challenges	  
•  What	  is	  sen*ment	  and	  how	  to	  measure	  it?	  
•  In	  poli*cs,	  fact	  and	  opinion	  can	  be	  blurred.	  

–  It	  can	  be	  difficult	  to	  dis*nguish	  low	  annotator	  
agreement	  from	  par*sanship.	  

•  Sarcasm	  can	  reverse	  the	  surface	  polarity	  of	  
sen*ment.	  
–  Sarcasm	  can	  be	  difficult	  to	  detect,	  even	  for	  humans.	  
–  Poe’s	  Law	  

•  How	  can	  sen*ment	  analysis	  be	  used	  in	  poli*cs?	  
•  Deal	  with	  high-‐volume,	  real-‐*me	  events.	  
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Approach	  

•  We	  experimented	  a	  mix	  of	  data-‐driven	  and	  
knowledge-‐based	  approaches.	  

•  The	  data-‐driven	  component	  involved	  
supervised	  (annotated)	  machine	  learning.	  

•  Knowledge-‐based	  approaches	  were	  used	  in	  
both	  cura*on	  of	  keyword	  matching	  pa$erns	  
and	  rule-‐based	  sen*ment	  analysis.	  

•  Different	  use	  cases:	  analysis	  and	  
entertainment.	  
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Annota*on	  
•  Approximately	  17,000	  annota*ons	  of	  14,000	  tweets.	  

– Mainly	  Mechanical	  Turk,	  but	  also	  online	  correc*ons	  from	  
our	  dashboard.	  

•  Domain	  specific:	  poli*cal	  tweets	  about	  the	  US	  2012	  
presiden*al	  elec*on.	  

•  Tweets	  were	  labeled	  “posi*ve”,	  “neutral”,	  “nega*ve”,	  
or	  “unsure”	  (mul*ple	  choice	  selec*on).	  

•  Also,	  the	  were	  labeled	  as	  	  sarcas*c	  or	  humorous	  
(checkboxes).	  

•  Agreement	  was	  low,	  56%	  
– When	  annotators	  disagreed	  about	  sarcasm,	  48%	  
–  Excluding	  sarcasm,	  59%	  
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Example	  Annota*on	  
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Sarcasm	  

•  The	  presence	  and	  effects	  of	  sarcasm	  were	  
strongly	  felt:	  

•  Smiley	  emo*cons	  were	  as	  correlated	  with	  
posi*ve	  tweets	  as	  with	  nega*ve	  tweets.	  

•  Approximately	  1/3	  of	  the	  data	  was	  labeled	  
sarcas*c.	  

•  Sarcasm	  was	  correlated	  with	  lower	  annotator	  
agreement,	  especially	  when	  the	  annotators	  
disagreed	  with	  about	  the	  sarcasm.	  	  
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Experimental	  Methodology	  
•  Our	  goal	  was	  not	  only	  to	  achieve	  accurate	  classifica*on	  but	  

also	  to	  not	  be	  biased.	  
–  Predic*ng	  the	  majority	  class,	  “nega*ve”,	  results	  in	  ~56%	  
accuracy.	  

•  Performance	  sta*s*cs	  were	  averaged	  over	  10	  random	  
90%/10%	  splits	  of	  the	  data.	  

•  Evaluate	  the	  effects	  of	  
–  Machine	  learning	  model	  (naïve	  Bayes	  vs.	  maximum	  entropy),	  
–  Features	  (unigrams	  vs.	  bigrams),	  
–  Tokeniza*on	  (simple	  vs.	  twi$er-‐aware),	  
–  Sarcasm,	  
–  Humor.	  

•  Model	  x	  Feature	  x	  Tokeniza*on	  ±	  Humor	  ±	  Sarcasm	  
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Results	  

•  Unigrams	  performed	  be$er	  than	  bigrams.	  
•  Maximum	  entropy	  performed	  be$er	  than	  naïve	  
Bayes	  on	  nega*ve	  tweets,	  and	  thus	  performed	  
be$er	  in	  overall	  accuracy.	  

•  Naïve	  Bayes	  was	  less	  biased	  toward	  nega*ve.	  
– We	  chose	  naïve	  Bayes	  for	  displaying	  highly	  nega*ve	  
and	  posi*ve	  tweets.	  

•  Removing	  sarcas*c	  data	  in	  training	  produced	  a	  
be$er	  model	  for	  classifica*on	  of	  posi*ve	  tweets.	  
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Unigrams	  
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Bigrams	  
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Example	  

Abe	  Kazemzadeh	  and	  Graham	  Mackintosh	   13	  



Example	  
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