
CSE628	  Natural	  Language	  Processing	  
Instructor:	  Yejin	  Choi	  
h<p://www.cs.stonybrook.edu/~ychoi/cse628	  

1.  Your	  name	  &	  email	  
2.  Masters?	  Phd?	  
3.  Planning	  to	  take	  the	  class?	  Or	  audit?	  Or	  haven’t	  decided?	  
4.  Have	  you	  taken	  either	  “arRficial	  intelligence”	  or	  

“machine	  learning”	  or	  other	  NLP	  or	  linguisRcs	  classes?	  
5.  What	  is	  your	  area	  of	  interest	  outside	  NLP?	  e.g.	  systems,	  

theory,	  etc	  
6.  Why	  are	  you	  taking	  this	  class?	  	  
	  
	  

Please	  fill	  out	  answers	  for	  below	  quesRonnaire	  



What	  is	  NLP?	  
�  ArRficial	  Intelligence	  dealing	  
with	  human	  language.	  

�  NLP	  is	  AI-‐Complete.	  

�  Turing	  Test:	  Interrogator	  ‘c’	  
engages	  in	  a	  natural	  
language	  conversaRon	  with	  
‘a’	  and	  ‘b’	  to	  determine	  
which	  is	  a	  computer	  and	  
which	  is	  a	  human.	  





Why	  is	  NLP	  hard?	  
Reason	  (1)	  –	  human	  language	  is	  ambiguous.	  

�  Task:	  Pronoun	  ResoluRon	  
�  Jack	  drank	  the	  wine	  on	  the	  table.	  It	  was	  red	  and	  round.	  
�  Jack	  saw	  Sam	  at	  the	  party.	  He	  went	  back	  to	  the	  bar	  to	  
get	  another	  drink.	  

�  Jack	  saw	  Sam	  at	  the	  party.	  He	  clearly	  had	  drunk	  too	  
much.	  

	   	   	   	   	  [Adapted	  from	  Wilks	  (1975)]	  



Why	  is	  NLP	  hard?	  
Reason	  (1)	  –	  human	  language	  is	  ambiguous	  

�  Task:	  PreposiRon	  A<achment	  (aka	  PP-‐a<achment)	  

�  I	  ate	  the	  bread	  with	  pecans.	  

�  I	  ate	  the	  bread	  with	  fingers.	  



Why	  is	  NLP	  hard?	  
Reason	  (2)	  –	  requires	  reasoning	  beyond	  what	  is	  explicitly	  
menRoned	  (A,B)	  ,	  and	  some	  of	  the	  reasoning	  requires	  world	  
knowledge	  (C)	  

I	  couldn’t	  submit	  my	  homework	  because	  my	  horse	  ate	  it.	  	  
Implies	  that…	  	  
A.  I	  have	  a	  horse.	  
B.  I	  did	  my	  homework.	  
C.  My	  homework	  was	  done	  on	  a	  so<	  object	  (such	  as	  papers)	  

as	  opposed	  to	  a	  hard/heavy	  object	  (such	  as	  a	  computer).	  
–	  it’s	  more	  likely	  that	  my	  horse	  ate	  papers	  than	  a	  
computer.	  



Why	  is	  NLP	  hard?	  
Reason	  (3)	  –	  Language	  is	  difficult	  even	  for	  human.	  

�  Learning	  mother	  tongue	  (naRve	  language)	  
	  	  	  	  	  -‐-‐	  you	  might	  think	  it’s	  easy,	  but…	  

	  	  	  	  	  compare	  5	  year	  old	  V.S.	  10	  year	  old	  V.S.	  20	  year	  old	  
	  

�  Learning	  foreign	  languages	  	  
–	  even	  harder	  



Is	  NLP	  really	  that	  hard?	  
	  
In	  the	  back	  of	  your	  mind,	  if	  you’re	  sRll	  thinking…	  
	  
“My	  naDve	  language	  is	  so	  easy.	  How	  hard	  can	  it	  be	  to	  type	  
all	  the	  grammar	  rules,	  and	  idioms,	  etc	  into	  a	  so<ware	  
program?	  Sure	  it	  might	  take	  a	  while,	  but	  with	  enough	  
people	  and	  money,	  it	  should	  be	  doable!”	  

	  
You	  are	  not	  alone!	  	  
	  



Brief	  History	  of	  NLP	  
�  Mid	  1950’s	  –	  mid	  1960’s:	  	  Birth	  of	  NLP	  and	  LinguisRcs	  

�  At	  first,	  people	  thought	  NLP	  is	  easy!	  Researchers	  predicted	  
that	  “machine	  translaRon”	  can	  be	  solved	  in	  3	  years	  or	  so.	  

� Mostly	  hand-‐coded	  rules	  /	  linguisRcs-‐oriented	  approaches	  
�  The	  3	  year	  project	  conRnued	  for	  10	  years,	  but	  sRll	  no	  good	  
result,	  despite	  the	  significant	  amount	  of	  expenditure.	  

�  Mid	  1960’s	  –	  Mid	  1970’s:	  A	  Dark	  Era	  
�  Aoer	  the	  iniRal	  hype,	  a	  dark	  era	  follows	  -‐-‐	  people	  started	  
believing	  that	  machine	  translaRon	  is	  impossible,	  and	  most	  
abandoned	  research	  for	  NLP.	  



Brief	  History	  of	  NLP	  
�  1970’s	  and	  	  early	  1980’s	  –	  Slow	  Revival	  of	  NLP	  

�  Some	  research	  acRviRes	  revived,	  but	  the	  emphasis	  is	  sRll	  on	  
linguisRcally	  oriented,	  working	  on	  small	  toy	  problems	  with	  
weak	  empirical	  evaluaRon	  

�  Late	  1980’s	  and	  1990’s	  –	  StaRsRcal	  RevoluRon!	  
�  By	  this	  Rme,	  the	  compuRng	  power	  increased	  substanRally	  .	  
�  Data-‐driven,	  staRsRcal	  approaches	  with	  simple	  
representaRon	  win	  over	  complex	  hand-‐coded	  linguisRc	  rules.	  

è “Whenever	  I	  fire	  a	  linguist	  our	  machine	  transla;on	  
performance	  improves.”	  (Jelinek,	  1988)	  

�  2000’s	  –	  StaRsRcs	  Powered	  by	  LinguisRc	  Insights	  
� With	  more	  sophisRcaRon	  with	  the	  staRsRcal	  models,	  richer	  
linguisRc	  representaRon	  starts	  finding	  a	  new	  value.	  



Why	  is	  NLP	  hard?	  
	  	  Reason	  (4)	  –	  representaRon	  v.s.	  computability	  

complex	  &	  rich 	   	   	   	   	  	  	  	  	  	  	  	  simple	  &	  plain	  
representaRon	  	  	   	   	  	   	   	  	  	  	  	  	  	  representaRon	  

intractable	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  pracRcal	  &	  tractable	  
	  
	  
	  
linguisRcs 	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  NLP 	   	  	  

	  
	  



Why	  learn	  NLP?	  
�  Because	  it’s	  fun.	  

�  It’s	  a	  field	  that	  is	  relaRvely	  young	  and	  growing	  rapidly	  	  
	  =>	  a	  lot	  of	  opportuniRes	  for	  being	  creaRve	  and	  
	  making	  contribuRons.	  

	  



Why	  learn	  NLP?	  
�  Because	  you	  can	  make	  the	  world	  be<er.	  

�  Computer	  system	  that	  can	  help	  with	  your	  wriRng/
composiRon	  	  
�  beyond	  spell	  checker	  or	  grammar	  checker	  

�  Computer	  system	  that	  reads	  all	  the	  important	  blogs	  and	  
news	  and	  provides	  you	  the	  summary	  
�  Product	  review	  analysis	  



Why	  learn	  NLP?	  
�  Because	  your	  future	  employer	  will	  love	  it.	  



Knowledge	  &	  InformaRon	  ExtracRon	  



QuesRon	  Answering	  



SenRment	  
Analysis	  



Machine	  TranslaRon	  



Language	  Processing	  &	  HCI	  



framing in media 
& political discourse

(Yano et al., 2010)
(Recasens et al., 2013)

dodging
(Nguyen et al 2013)

hedging
(Choi et al. 2012)

(Ganter and 
Strube, 2009)
(Kilicoglu and 
Bergler 2008)



syntactic packaging
"My	  toy	  broke"	  	  

instead	  of	  	  
"I	  broke	  my	  toy"

(Greene and Resnik 2009)
deception

fake online reviews



Authorship	  A<ribuRon	  



authorship verification

authorship obfuscation

demographics: gender, 
nationality, age, vocation

personality, psychological state:
happy, authoritative, depressed... 

intellectual traits & development: 
literary success

Hempel Capote Hemingway 

Woolf 



What	  to	  learn?	  
�  Fundamental	  concepts	  and	  techniques	  

�  Language	  Models,	  Sequence	  Tagging,	  Trees	  
	  

�  Skills	  to	  embark	  on	  new	  research	  projects	  
� How	  to	  read	  research	  papers	  

�  Useful	  even	  if	  you	  do	  not	  consider	  pursuing	  a	  ph.d.	  degree	  

� How	  to	  approach	  unclear	  problems	  and	  make	  progress	  
�  Extremely	  useful	  both	  in	  industry	  and	  in	  research	  

�  “A	  problem	  clearly	  stated	  is	  a	  problem	  half	  solved.”	  	  	  
-‐-‐	  Dorthea	  Brande	  



Prerequisites	  
�  Basic	  probability	  
�  Basic	  staRsRcs	  
�  Basic	  linear	  algebra	  
� Machine	  learning	  helps	  *a	  lot*	  
�  Algorithms	  
�  ArRficial	  Intelligence	  

�  You	  must	  know	  how	  to	  code	  in	  some	  programming	  
language	  



NLP	  Conferences	  to	  look	  out	  
�  <ACL>	  AssociaRon	  for	  ComputaRonal	  LinguisRcs	  

�  <NAACL>	  North	  American	  chapter	  of	  the	  ACL	  
�  <EACL>	  European	  Chapter	  of	  the	  ACL	  

�  <EMNLP>	  Empirical	  Methods	  in	  Natural	  Language	  Processing	  
�  <CoNLL>	  Conference	  on	  ComputaRonal	  Natural	  Language	  Learning	  
�  <COLING>	  InternaRonal	  Conference	  on	  ComputaRonal	  LinguisRcs	  	  

	  
è	  ACL	  Anthology	  h<p://aclweb.org/anthology-‐new/	  
-‐	  A	  Digital	  Archive	  of	  Research	  Papers	  in	  ComputaRonal	  LinguisRcs	  

	  



Grading	  
�  Paper	  Discussion	  20%	  	  
�  Homework	  30%	  
�  Final	  Project	  40%	  	  
�  Class	  ParRcipaRon	  10%.	  	  



Grading	  –	  Paper	  Discussion	  (20%)	  
1.	  	  	  AcRve	  ParRcipaRon	  	  

� One	  must	  a<end	  3	  sessions	  out	  of	  3	  or	  4	  Sessions	  in	  total.	  	  
�  You	  may	  a<end	  more	  than	  3	  sessions,	  then	  your	  score	  will	  be	  
based	  on	  your	  best	  3	  sessions.	  	  

�  Everyone	  must	  acRvely	  parRcipate	  in	  each	  session.	  You	  can	  
either	  make	  a	  comment,	  or	  ask	  a	  quesRon,	  or	  answer	  a	  
quesRon.	  	  

�  It	  is	  recommended	  that	  you	  will	  bring	  a	  printed	  copy	  of	  the	  
paper	  to	  the	  class.	  	  

	  



Grading	  –	  Paper	  Discussion	  (20%)	  
2.	  	  Wri<en	  CriRque	  

�  Submit	  the	  wri<en	  criRque	  at	  the	  beginning	  of	  each	  session	  as	  a	  
print-‐out.	  You	  cannot	  submit	  your	  criRque	  aoer	  the	  session.	  	  

�  length:	  about	  1	  page	  
�  suggested	  content:	  

�  summary	  of	  the	  paper	  in	  your	  own	  words	  
�  the	  summary	  porRon	  should	  be	  less	  than	  25%	  of	  your	  criRque	  
�  do	  not	  copy	  sentences	  in	  the	  paper	  as	  is.	  (zero	  grade	  for	  copy	  and	  paste)	  

�  your	  own	  thought,	  criRcism,	  suggesRons,	  new	  research	  ideas	  
�  do	  not	  make	  empty	  statements:	  e.g.,	  very	  interesRng,	  I	  learned	  a	  lot	  
�  do	  not	  make	  trivial,	  shallow	  comments	  



Homework	  (30%)	  
�  2	  programming	  oriented	  assignments	  



Grading	  
�  Paper	  Discussion	  20%	  	  
�  Homework	  30%	  
�  Final	  Project	  40%	  	  
�  Class	  ParRcipaRon	  10%.	  	  

�  Second	  chance	  –	  If	  your	  final	  project	  is	  substanRal	  
enough	  to	  turn	  into	  a	  paper	  submission	  to	  a	  
reputable	  conference,	  then	  your	  grade	  may	  be	  
considered	  for	  an	  A.	  



Grading	  –	  Final	  Project	  (40%)	  
�  Project	  proposal	  submission	  (10%)	  

� Due:	  TBD	  

�  Project	  update	  presentaRon	  &	  submission	  (10%)	  
�  10	  minute	  presentaRon	  
� Due:	  TBD	  

�  Final	  project	  presentaRon	  &	  submission	  (20%)	  
�  15	  minute	  presentaRon	  
� Due:	  TBD	  



Grading	  –	  Final	  Project	  
� Work	  in	  groups	  (2~4	  students)	  
�  You	  may	  work	  alone	  only	  if	  

�  you	  are	  a	  phd	  student	  
�  or	  you	  can	  achieve	  at	  least	  70%	  of	  what	  typical	  2-‐4	  
people	  groups	  can	  achieve.	  	  

� Most	  successful	  projects	  came	  out	  of	  students	  who	  
worked	  in	  groups.	  

�  Find	  partners	  no	  later	  than	  the	  end	  of	  Sep.	  If	  you	  
need	  help	  in	  finding	  partners,	  send	  me	  an	  email.	  



Late	  Submission	  
�  Each	  student	  may	  adjust	  his/her	  homework	  deadline	  upto	  7	  
days	  throughout	  the	  semester	  without	  a	  penalty.	  (not	  7	  days	  
for	  each	  assignment,	  but	  7	  days	  cumulaRvely	  for	  the	  enRre	  
semester).	  	  

�  FracRonal	  values	  will	  be	  rounded	  up	  -‐	  for	  instance,	  late	  
submission	  by	  1	  hour	  is	  counted	  as	  late	  by	  1	  day.	  	  

�  Aoer	  then,	  10%	  of	  score	  will	  be	  subtracted	  each	  day.	  	  
�  This	  rule	  does	  not	  apply	  to	  the	  criRque	  submission.	  	  
�  This	  policy	  is	  to	  encourage	  students	  to	  submit	  quality	  work,	  
rather	  than	  poorly	  composed	  work	  in	  a	  hurry.	  	  

�  If	  there	  are	  situaRons	  where	  the	  applicaRon	  of	  this	  rule	  can	  be	  
ambiguous,	  I	  have	  the	  right	  to	  apply	  the	  rule	  as	  I	  see	  
appropriate.	  	  



Textbook	  
Jurafsky	  and	  MarRn,	  
SPEECH	  and	  LANGUAGE	  PROCESSING:	  An	  IntroducRon	  to	  Natural	  
Language	  Processing,	  ComputaRonal	  LinguisRcs,	  and	  Speech	  
RecogniRon	  ,	  Second	  EdiRon,	  McGraw	  Hill,	  2008.	  	  
	  

�  [Library]	  Some	  copies	  of	  the	  textbook	  are	  available	  in	  the	  reserve	  shelf	  
of	  the	  North	  Reading	  Room	  (NRR)	  at	  the	  library.	  	  

�  [eBook]	  Download	  NookStudy	  eBook	  pla|orm	  and	  purchase	  the	  eBook	  
license	  of	  the	  textbrook	  at	  $62.10.	  Note	  that	  the	  license	  is	  valid	  only	  for	  
one	  machine,	  and	  good	  for	  180	  days.	  	  

�  [Hard	  Copy]	  The	  list	  price	  is	  $138.00,	  Amazon.com	  price	  is	  $104.27.	  
Used	  books	  start	  at	  $88.99	  as	  of	  Jan/22/2011.	  Apparently,	  you	  can	  
sell	  your	  used	  book	  to	  Amazon.com	  at	  the	  end	  of	  the	  semester.	  	  

�  [RenGng]	  
Stony	  Brook	  University	  Book	  Store	  (www.whywai|orbooks.com)	  offers	  
Rental	  Program	  at	  $67.60.	  	  

�  Go	  to	  Stony	  Brook	  University	  Book	  Store	  (www.whywai|orbooks.com)	  
to	  explore	  above	  opRons	  



Reference	  Material	  
�  Required	  text	  book:	  

�  Jurafsky	  and	  MarRn,	  Speech	  and	  Language	  Processing,	  
PrenRce-‐Hall,	  2nd	  ediGon.	  

�  Other	  useful	  text	  book:	  
� Manning	  and	  Schutze.	  FoundaDons	  of	  StaDsDcal	  NLP,	  
MIT	  Press,	  1999.	  



NLP	  101:	  Syntax,	  SemanRcs,	  PragmaRcs	  
�  Syntax	  –	  grammaRcal	  ordering	  of	  words	  
�  SemanGcs	  –	  meaning	  of	  words,	  phrases,	  sentences	  
�  PragmaGcs	  –	  meaning	  of	  words,	  phrases,	  sentences	  
based	  on	  situaRonal	  and	  social	  context	  	  



Syntax	  V.S.	  SemanRcs	  
(example	  by	  Noam	  Chomsky	  1957)	  
	  

�  Colorless	  green	  ideas	  sleep	  furiously.	  
�  Furiously	  sleep	  ideas	  green	  colorless	  



SemanRcs	  v.s.	  PragmaRcs	  

What	  does	  "You	  have	  a	  green	  light”	  mean?	  
	  
�  You	  are	  holding	  a	  green	  light	  bulb?	  
�  You	  have	  a	  green	  light	  to	  cross	  the	  street?	  
�  You	  can	  go	  ahead	  with	  your	  plan?	  
	  



Please	  fill	  out	  answers	  for	  below	  quesRonnaire	  

1.  Your	  name	  &	  email	  
2.  Masters?	  Phd?	  
3.  Planning	  to	  take	  the	  class?	  Or	  audit?	  Or	  haven’t	  

decided?	  
4.  Have	  you	  taken	  either	  “arRficial	  intelligence”	  or	  

“machine	  learning”	  or	  other	  NLP	  or	  linguisRcs	  
classes?	  

5.  What	  is	  your	  area	  of	  interest	  outside	  NLP?	  e.g.	  
systems,	  theory,	  etc	  

6.  Why	  are	  you	  taking	  this	  class?	  	  


