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Informa%on	  Need?	  

•  What	  is	  informa%on	  need?	  
– Direct	  Explana%on:	  

•  The	  need	  to	  know	  something	  

– WIKI	  
•  An	  individual	  or	  group's	  desire	  to	  locate	  and	  
obtain	  informa%on	  to	  sa%sfy	  a	  conscious	  or	  
unconscious	  need.	  



Informa%on	  Need? 

•  Examples:	  
– What	  is	  Support	  Vector	  Machine?	  
– How	  to	  use	  MATLAB	  to	  read	  files?	  
– Where	  is	  Jim	  Gray?	  
–  If	  I	  want	  to	  adopt	  a	  dog,	  what	  do	  I	  need	  to	  do?	  
– Where	  would	  we	  go	  to	  lunch?	  

•  What	  do	  we	  do	  if	  we	  have	  informa%on	  need?	  



How	  to	  find	  informa%on	  

•  Search?	  Ask?	  Or	  Tweet?	  



How	  to	  find	  informa%on	  

•  Search?	  Ask?	  Or	  Tweet?	  
1. Formulate our Information Need in 
Keywords. 
2. Whether you can get information 
depend on how you search 
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How	  to	  find	  informa%on	  

•  Search?	  Ask?	  Or	  Tweet?	  
1.  Have to expect some random guy to 

answer. 
2.  Not always possible to get answers 
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How	  to	  find	  informa%on	  

•  Search?	  Ask?	  Or	  Tweet?	  
1.  We can ask questions for varies of 

information 
2.  Personalized Answer can be 

provided by friends 
3.  Friends would be more likely to 

answer if they know. 
4.  If they can’t answer, they retweet, 

and broadcast the need. 



Our	  Mo%va%on	  

•  Informa%on	  Need	  in	  Social	  Media	  
– Much	  more	  complicated	  and	  richer	  than	  search	  
engine	  and	  Q&A	  

–  Study	  Informa%on	  Need	  in	  Social	  Media	  is	  important	  
in	  study	  social	  media	  and	  new	  forms	  of	  web	  services.	  

•  Detec%ng	  Informa%on	  Need	  in	  Social	  Media	  
–  Itself	  is	  meaningful	  
– Detect	  Trend	  of	  Informa%on	  Need	  
–  To	  fulfill	  informa%on	  need	  is	  even	  more	  meaningful	  



Problem	  Descrip%on	  

•  Detect	  user’s	  informa%on	  need	  in	  social	  media	  
– Given	  User’s	  generated	  content,	  and	  his/her	  
profile(behaviors),	  detect	  whether	  the	  content	  
he/she	  generated	  represent	  informa%on	  need	  

•  Formula%on	  
–  Input:	  social	  media	  content	  feature	  and	  extra	  
informa%on.	  

– Output:	  1	  if	  represent	  informa%on	  need,	  0	  if	  not.	  



Our	  Solu%on	  
•  How	  can	  we	  detect	  Informa%on	  Need	  on	  twi^er?	  
–  Train	  a	  binary	  classifier.	  

•  Label	  some	  data	  
•  Train	  an	  SVM	  

–  Seems	  alright…	  
•  How’s	  this	  even	  hard?	  
–  Limited	  text	  feature	  in	  tweets	  
–  Tweets	  from	  varies	  of	  topic,	  filled	  	  
with	  noise	  

–  Rich	  noisy	  surrounding	  features	  
–  Tweets	  with	  IN	  in	  all	  tweets	  may	  	  
may	  be	  less	  than	  5-‐10%	  
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Our	  Solu%on	  

•  Two	  challenges	  
– Lack	  of	  Content	  Feature	  
– Lack	  of	  Labeled	  data	  
– Possibly.	  But	  social	  media	  is	  more	  than	  this.	  	  
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Our	  Solu%on	  

•  Feature	  Interac%on	  Graph(FIG)[2]	  
– Markov	  Random	  Field	  in	  Similarity	  Measure[1,2]	  

Nodes:	  	  
Feature:	  Each	  feature	  of	  the	  
objects	  
Object:	  Virtual	  Root	  Node	  

Edges:	  	  
Object	  to	  Feature	  
Feature	  to	  Feature	  

Intra	  type:	  Similarity	  
between	  each	  feature	  
Inter	  type:	  Correla%on	  
between	  different	  type	  
of	  features. 
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Our	  Solu%on	  

•  Feature	  Interac%on	  Graph(FIG)[2]	  
– Markov	  Random	  Field	  in	  Similarity	  Measure[1,2]	  

Nodes:	  	  
Feature:	  Each	  feature	  of	  the	  
objects	  
Object:	  Virtual	  Root	  Node	  

Edges:	  	  
Object	  to	  Feature	  
Feature	  to	  Feature	  

Intra	  type:	  Similarity	  
between	  each	  feature	  
Inter	  type:	  Correla%on	  
between	  different	  type	  
of	  features. 

Kernel 
Function 



Our	  Solu%on	  

•  Two	  challenges	  
– Lack	  of	  Content	  Feature	  
– Lack	  of	  Labeled	  data	  

•  Train	  mul%ple	  classifiers	  in	  different	  subset	  
– Subset	  of	  ques%ons	  

•  Train	  a	  SVM	  

– Subset	  of	  statements	  
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Our	  Solu%on	  

•  Current	  Progress:	  
– Extract	  Feature:	  

•  N-‐gram	  

– Labeled	  data	  
•  Tweets	  with	  ques%on	  marks	  

– Detected	  IN	  
•  On	  1M	  garden	  hose	  data	  from	  August	  2011.	  



Experiment	  Results	  

•  Data	  Sets:	  
– Garden	  Hose	  data:	  10%	  random	  sample	  of	  twi^er	  
stream.	  ~20M	  tweets	  every	  day.	  	  
•  August	  1-‐31,	  2011	  
•  549.7	  M	  tweets,	  61.4M	  with	  `?’,	  104.1M	  RT,	  17M	  both	  

– Crawled	  data:	  100	  users’	  ~25k	  tweets	  (in	  English)	  
•  10	  selected	  users	  and	  90	  their	  friends	  
•  25840	  tweets,	  3064	  with	  `?’,	  705	  with	  selected	  pa^erns	  



What	  we	  have	  done	  

•  Study	  user’s	  asking	  ques%on	  and	  retwee%ng	  
behavior.	  

•  Study	  the	  existence	  of	  Informa%on	  Need	  in	  
ques%ons.	  

•  Monitor	  over	  %me	  
•  Train	  classifier	  to	  detect	  informa%on	  need	  
•  Tune	  our	  model	  and	  compare	  baseline.	  



Study	  User	  Behaviors	  over	  Time	  

•  How	  many	  tweets	  are	  with	  ‘?’	  and	  RTs	  in	  a	  
month?	  
– 549.7M	  tweets	  
– 11.2%	  with	  `?’	  
– 18.9%	  are	  retweets	  
– 3.1%	  are	  both	  
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Study	  the	  existence	  of	  Informa%on	  
Need	  

•  In	  crawled	  dataset	  
– Select	  pa^erns	  from	  Q&A	  websites	  

• What	  should,	  someone	  knows,	  etc..	  
•  705	  tweets	  with	  certain	  pa^erns.	  

– Label	  whether	  tweet	  represent	  Informa%on	  Need	  
•  246	  tweets	  represent	  informa%on	  needs.	  
•  34.9%	  in	  tweets	  with	  certain	  pa^erns	  

– Train	  automa%c	  detector	  to	  find	  Informa%on	  Need	  
in	  larger	  data	  set.	  



Study	  the	  existence	  of	  Informa%on	  
Need	  

•  Classifier	  Result:	  
–  Feature	  Used:	  

•  25k	  n-‐gram	  
– Data	  Used	  

•  360	  posi%ve	  vs.	  360	  nega%ve	  
•  10-‐fold	  Cross	  Valida%on	  

–  Precision:	  90.3%	  
•  Analysis	  of	  the	  Result:	  
–  Small	  Training	  Set	  
– Data	  only	  with	  ?	  and	  pa^erns	  



Examples	  in	  Labeled	  data	  
Why	  does	  Wilcots	  think	  bad	  things	  are	  good?	  	  What	  game	  is	  he	  watching?	  	  
How	  soon	  will	  reasonable	  people	  really	  start	  to	  think	  this	  Northwestern	  team	  is	  ready	  for	  the	  tournament?	  	  I'm	  wai%ng	  for	  
conference	  play.	  	  
Where	  are	  the	  replays?	  	  Is	  the	  FOX	  truck	  filled	  with	  chimps?	  	  
I	  need	  help	  twats....	  What	  would	  a	  4yr	  old	  boy	  want	  for	  his	  birthday	  from	  his	  favorite	  aunt??	  	  
How	  is	  CVS	  out	  of	  Vicks??!	  It's	  like	  they	  want	  me	  to	  feel	  like	  shit.	  	  
Where	  is	  @Kveronica87??!!!!	  	  
Does	  anyone	  know	  how	  common	  in	  the	  past	  for	  peers	  to	  register	  their	  principle	  residence	  out	  of	  town	  in	  order	  to	  collect	  
overnight	  expenses?	  	  
Would	  any	  of	  you	  like	  to	  be	  my	  henchmen?	  Job	  descrip%on	  follows.	  Strictly	  hench	  interns	  only.	  	  
What	  are	  we	  meant	  to	  do	  now?	  Keep	  calm	  and	  carry	  on,	  or	  run	  about	  flapping	  our	  hands	  amusingly	  and	  squeaking?	  	  
What	  woman	  now	  in	  England	  would	  not	  be	  a	  'feminist'?	  We	  can	  vote,	  drive,	  wear	  what	  we	  like,	  work	  and	  be	  free	  to	  choose.	  Rest	  
of	  world?	  	  
My	  hyacinth	  bulbs	  are	  showing	  above	  the	  compost	  in	  their	  bowls.	  Should	  I	  bring	  them	  in	  now?	  @CatharineHoward	  	  
Does	  anyone	  know	  how	  to	  restore	  sounds	  on	  my	  PC	  which	  have	  unaccountably	  disappeared?	  Nothing	  in	  system	  tray.	  	  
Why	  won't	  my	  computer	  play	  sounds	  any	  more?	  I	  need	  to	  watch	  videos!	  Help!	  	  
What	  is	  yr	  default	  fashion	  item	  that	  you	  always	  find	  yourself	  coming	  home	  with?	  Instead	  of	  bold	  new	  departure	  you	  planned	  
when	  you	  went	  out?	  	  
It's	  2011	  -‐	  when	  is	  the	  NAACP	  ever	  going	  to	  change	  its	  name?	  	  Are	  they	  s%ll	  trying	  to	  use	  up	  all	  the	  old	  sta%onery	  first?	  	  
Does	  anyone	  know	  how	  @nathanallstar	  is	  doing	  ?	  	  
Finally	  moved	  the	  basement	  TV	  to	  my	  room!	  Success!!!	  What	  should	  I	  watch	  while	  falling	  asleep?	  	  
I	  just	  locked	  our	  van	  with	  the	  keys	  inside	  of	  it.	  Haha	  uh	  oh	  what	  do	  we	  do??	  	  
Dennys...	  Should	  I	  get	  french	  toast	  or	  waffles?	  	  



Detec%ng	  Informa%on	  Need	  In	  Garden	  
hose	  dataset	  

•  0.1%	  of	  all	  the	  data.	  
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Showing	  Some	  Trend	  



So	  far…	  

•  Study	  the	  Informa%on	  Need	  and	  User	  
behavior	  in	  social	  media	  

•  Extract	  feature	  from	  tweets	  
•  Automa%c	  Detec%ng	  Informa%on	  Need	  in	  
social	  media	  

•  Ongoing:	  
–  Improve	  classifier	  for	  more	  general	  tweets	  
– Analysis	  Informa%on	  Need	  over	  %me	  

[1]	  A	  Markov	  random	  field	  model	  for	  term	  dependencies.	  Donald	  Metzler	  ,	  W.	  Bruce	  Croy,	  	  
[2]	  Mul%ple	  feature	  fusion	  for	  social	  media	  applica%ons.	  Bin	  Cui,	  Anthony	  K.H.	  Tung,	  Ce	  Zhang,	  Zhe	  Zhao	  
	  

Thank	  
you	  



Challenges	  

•  Make	  use	  of	  other	  sources	  of	  feature	  
– Rich	  feature	  in	  social	  media	  

•  Social	  rela%ons	  and	  surrounding	  content	  

– How	  to	  obtain	  such	  data?	  
•  How	  to	  detect	  IN	  in	  all	  tweets?	  



Challenges	  

•  Large	  Scalability	  
– ~10M	  tweets	  per	  day,	  ~	  115	  tweets	  per	  second.	  

•  Work	  load	  on	  each	  tweets	  
– Simplest	  Case	  

•  Extract	  Feature	  
–  N-‐gram,	  maybe	  in	  future:	  Rela%on	  feature	  
–  80~100	  tweets	  per	  second	  single	  core	  

•  Classify	  
–  40~50	  tweets	  per	  second	  single	  core	  



Current	  Status	  

•  Be^er	  Classifier	  
– NLP	  to	  process	  feature	  
–  Include	  extra	  source	  of	  training	  set	  

•  Yahoo	  Answer	  

– Include	  other	  feature	  
– Feature	  selec%on	  (over	  imbalanced	  data)	  
– More	  data	  need	  to	  be	  labeled	  



Current	  Status	  and	  Plan	  

•  Trend	  Detec%on	  
– Cluster	  token	  into	  topics	  
– Analysis	  and	  detect	  burst	  and	  abnormal	  pa^ern	  

•  Recommenda%on	  
– Recommend	  to	  friend	  
– Recommend	  content	  
– Recommend	  web	  page	  



To	  sum	  up	  

•  My	  work	  is	  to	  study	  user	  behavior	  based	  on	  
Informa%on	  Need	  

•  Detect,	  Analysis	  and	  Make	  use	  of	  Informa%on	  
Need	  

•  Long	  Way	  to	  Go:	  
– Too	  simple	  some%mes	  naïve	  classifier	  
– Lots	  of	  feature	  to	  explore	  
– Look	  forward	  to	  exci%ng	  results	  of	  analysis	  

Thank	  
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