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•  Most	  of	  the	  material	  is	  based	  on	  
	  
Manfred	  Stede:	  Discourse	  Processing.	  Morgan	  
&	  Claypool	  2011.	  
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„Discourse	  Processing“	  

•  Where	  does	  it	  start?	  

•  Treat	  your	  text	  document	  	  
– not	  as	  a	  bag	  of	  words,	  
– not	  as	  a	  bag	  of	  sentences,	  
– but	  as	  a	  linear	  sequence	  of	  connected	  sentences,	  
adding	  hierarchical	  structure	  where	  appropriate	  
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Discourse-‐sensi;vity	  in	  NLP	  Tasks	  	  

•  Example:	  informa;on	  extrac;on	  (Wikipedia)	  
	  
Angela	  Dorothea	  Merkel	  (born	  17	  July	  1954)	  is	  
a	  German	  poli?cian	  who	  has	  been	  the	  
Chancellor	  of	  Germany	  since	  2005,	  and	  the	  
Leader	  of	  the	  Chris?an	  Democra?c	  Union	  
(CDU)	  since	  2000.	  She	  is	  the	  first	  woman	  to	  
hold	  either	  office.	  
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Discourse-‐sensi;vity	  in	  NLP	  Tasks	  	  

•  Example:	  summariza;on	  
	  
When	  you	  know	  the	  global	  structure	  of	  your	  
text	  document,	  you	  can	  make	  sure	  to	  cover	  
relevant	  por;ons	  
	  
(examples	  will	  follow...)	  
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Discourse-‐sensi;vity	  in	  NLP	  Tasks	  	  

•  Example:	  opinion	  mining	  
	  
(...)	  We	  didn‘t	  like	  the	  village	  very	  much	  and	  
won‘t	  come	  back	  because	  there	  are	  only	  few	  
things	  to	  see,	  and	  moreover	  the	  place	  is	  quite	  
dirty.	  (...)	  
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Goal	  for	  today	  

•  Provide	  an	  overview	  of	  the	  major	  problems	  of	  
discourse	  processing	  on	  text	  documents,	  and	  
on	  the	  central	  ideas	  for	  tackling	  them	  
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Tutorial	  overview	  

•  Part	  1:	  „Large“	  discourse	  units	  
– Genre-‐specific	  structure	  
– Topics	  

•  Part	  2:	  Coreference	  
•  Part	  3:	  „Small“	  discourse	  units	  

– Local	  coherence	  
– Coherence-‐rela;onal	  text	  structure	  

•  Exploring	  interconnec;ons	  	  
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Genre:	  Court	  decision	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Genre:	  Scien;fic	  paper	  
(Teufel	  et	  al.	  09)	  
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Teufel	  et	  al.	  09:	  Features	  
•  Absolute	  loca;on	  

–  pos.	  of	  sentence	  in	  doc	  
•  Explicit	  structure	  

–  pos.	  of	  sentence	  in	  sct	  
–  pos.	  of	  sentence	  in	  para	  
–  type	  of	  headline	  of	  sct	  

•  Sentence	  length	  
–  >12	  

•  Content	  features	  
–  sentence	  contains	  words	  from	  

;tle	  or	  headlines	  
–  sentence	  contains	  b/idf-‐

prominent	  terms	  

•  Verb	  syntax	  
–  voice	  of	  first	  verb	  in	  sentence	  
–  tense	  of	  first	  verb	  in	  sentence	  
–  Is	  first	  verb	  modified	  by	  aux	  

•  Cita;ons	  
–  is	  cita;on	  present	  
–  self	  or	  other	  
–  posi;ons	  

•  History	  
–  most	  likely	  previous	  zone	  

•  Meta-‐discourse	  
–  type	  of	  formulaic	  expr	  (28)	  
–  type	  of	  agent	  (10)	  
–  verb	  class	  and	  nega;on	  

presence	  (28)	  
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Teufel	  et	  al.	  09:	  Results	  

•  Chemistry	  /	  CompLing	  
•  110pp	  guidelines	  
•  30	  papers	  annotated	  
•  Human	  Kappa	  =	  .71	  /	  .65	  
•  Automa;c	  Kappa	  =	  .41	  /	  .39	  
•  Zone	  classifica;on	  f-‐measure:	  26%-‐86%	  	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  



10.06.13	  

7	  

Genre:	  Newspaper	  Editorial	  

Should	  Berlin	  apply	  for	  the	  2016	  Olympics?	  
	  
[2]	  Hamburg	  has	  long	  understood:	  [3]	  Olympic	  games	  are	  worth	  a	  lot	  of	  gold.	  
[4]	  Those	  who	  draw	  the	  Olympics	  into	  their	  city	  are	  winners	  in	  the	  world-‐wide	  
compe;;on	  for	  apen;on.	  [5]	  That's	  why	  Berlin	  must	  not	  miss	  the	  opportunity	  for	  	  
the	  2016	  games.	  [6]	  The	  capital	  must	  grab	  the	  baton	  from	  Leipzig	  and	  apply	  to	  
be	  the	  venue.	  [7]	  Barcelona	  has	  shown	  that	  the	  olympic	  effect	  is	  invaluable.	  	  
[8]	  With	  the	  1992	  games	  the	  city	  has	  re-‐invented	  itself	  -‐-‐	  and	  makes	  profit	  up	  to	  	  
today:	  [9]	  The	  number	  of	  overnight	  stays	  has	  doubled,	  the	  economy	  is	  s;ll	  profit-‐	  
ing.	  [10]	  When	  Berlin	  now	  runs	  again	  as	  applicant,	  we	  show	  the	  world	  that	  we're	  
beper	  now	  than	  we	  were	  once.	  [11]	  Aser	  all,	  today	  the	  city	  offers	  what	  a	  
candidate	  needs:	  [12]	  big-‐city	  flair,	  hotel	  beds,	  infrastructure.	  [13]	  The	  sports	  
venues	  planned	  for	  2000,	  such	  as	  Velodrom	  and	  Max-‐Schmeling-‐Halle,	  exist,	  the	  
olympic	  stadium	  is	  in	  mint	  condi;on,	  the	  Anschütz	  arena	  is	  nearing	  comple;on.	  
[14]	  Just	  by	  re-‐applying,	  Berlin	  would	  already	  modernize	  itself	  and	  improve	  its	  
interna;onal	  profile.	  [15]	  Public	  and	  private	  sponsoring	  money	  would	  pour	  in,	  
millions	  would	  follow	  from	  IOC.	  [16]	  And	  even	  if	  a	  European	  city	  turns	  out	  to	  be	  
the	  venue	  for	  2012:	  [17]	  One	  has	  to	  flex	  one's	  muscles	  in	  order	  to	  win	  the	  games,	  
if	  necessary	  with	  the	  third	  instead	  of	  the	  second	  applica;on.	  [18]	  Berlin	  to	  the	  
star;ng	  block:	  [19]	  On	  your	  mark,	  ready,	  go!	  
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Content	  zones	  of	  Pro&Contra	  Editorial	  

•  (Introduc;on,	  exposi;on	  of	  the	  problem)	  
•  Central	  thesis	  of	  author	  
•  Argument,	  pro-‐author	  
•  (Counter-‐argument,	  contra-‐author)	  
•  (Refuta;on	  of	  counter-‐argument)	  
•  (Background	  informa;on)	  
•  (Final	  statement,	  rhetorical	  ending)	  

	  
(op;onal	  zone)	  
linear	  posi;on	  fixed	  
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Genre:	  Film	  review	  
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Genre	  structure	  –	  Content	  zones	  
(Bieler	  et	  al.	  07)	  



10.06.13	  

10	  

Describe	  vs.	  Comment	  Paragraphs	  
	  Architect	  Stourley	  Kracklite	  (Brian	  
Dennehy)	  arrives	  in	  Rome,	  where	  an	  
exhibi;on	  of	  the	  works	  of	  the	  18th-‐
century	  architect	  E;enne-‐Louis	  Boullée	  is	  
being	  mounted	  under	  Kracklite's	  
supervision.	  The	  city	  -‐	  or	  something	  -‐	  
doesn't	  sit	  with	  him;	  upon	  arrival,	  he	  
begins	  complaining	  of	  stomach	  pains.	  
Cancer?	  Kracklite	  is	  sure	  of	  it.	  Or	  not:	  It	  
could	  be	  that	  his	  wife	  Louisa	  (Chloe	  
Webb),	  with	  whom	  he	  is	  traveling	  (and	  
who	  is	  pregnant	  with	  his	  child),	  is	  
poisoning	  him,	  a	  revenge	  for	  his	  self-‐
absorp;on.	  She	  may	  be	  further	  mo;vated	  
in	  this	  by	  the	  affair	  she	  has	  taken	  up	  with	  
Caspasian	  Speckler	  (Lambert	  Wilson),	  
another	  architect	  involved	  with	  the	  
exhibi;on.	  

	  Greenaway	  has	  an	  eye	  for	  composi;on,	  
and	  in	  The	  Belly	  of	  an	  Architect	  many	  
formal	  arrangements	  stand	  out	  for	  their	  
beauty.	  Dennehy,	  always	  engaging,	  is	  slyly	  
illegible	  in	  the	  central	  role,	  a	  stroke	  of	  luck	  
maybe	  for	  the	  director,	  who	  has	  shown	  
himself	  to	  be	  disinclined	  to	  bother	  much	  
with	  actors.	  But	  the	  relentless	  
condescension	  and	  self-‐congratula;on	  
with	  which	  Greenaway	  conducts	  this	  very	  
private	  amusement	  is	  grotesque.	  He	  
fosters	  the	  worst	  imaginable	  rela;onship	  
with	  his	  audience:	  showing	  off	  while	  
condemning	  those	  not	  enlightened	  
enough	  to	  cherish	  his	  preening.	  In	  
Kracklite,	  Greenaway	  has	  created	  a	  self-‐
obsessed,	  boorish	  non-‐hero	  on	  whom	  to	  
hang	  his	  obscuran;st	  ramblings,	  and	  his	  
indifference	  to	  his	  audience	  is	  so	  great	  
that	  he	  expects	  us	  to	  relish	  it.	  Who's	  the	  
asshole	  here?	  
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Describe	  vs.	  Comment:	  bag-‐of-‐terms	  
(Bieler	  et	  al.	  07)	  

•  Supervised	  learning	  (SVM)	  

•  Development	  set:	  100	  German	  
reviews	  from	  5	  internet	  sites	  

•  Training/test	  set:	  112	  reviews,	  
60	  of	  which	  come	  from	  three	  
„new“	  sites	  
–  Training	  set	  (66%)	  	  	  
–  Test	  set	  (33%)	  

•  Features	  =	  character	  5-‐grams,	  
weighted	  with	  TF/IDF	  against	  
reference	  corpus	  

	  

Zone type Comment Describe 
Precision 81.6 76.8 
Recall 79.7 79.0 
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Classifying	  zones:	  English	  texts	  
(Taboada	  et	  al.	  09)	  

•  Manual	  annota;on	  
–  Three	  annotators	  to	  check	  	  	  

agreement	  

–  Then,	  one	  annotator	  
annotated	  100	  texts	  from	  
RopenTomatoes.com	  

–  83.000	  words	  in	  1.500	  
paragraphs	  	  

Classes	   2-‐rater	  
kappa	  

3-‐rater	  
kappa	  

Describe/Comment/Describe+Comment/Formal	   .82	   .73	  
Describe/Comment/Formal	   .92	   .84	  
Describe/Comment/Describe+Comment	   .68	   .54	  
Describe/Comment	   .84	   .69	  

Table	  B1.	  Kappa	  values	  for	  stage	  annotations	  

Stage Count 
Describe 347 
Comment 237 
Describe+Comment 237 
Background 51 
Interpretation 22 
Quote 2 
Formal 646 

Table 1. Stages in 100 text RT corpus 
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Automa;c	  classifica;on:	  Features	  
	  
•  Character	  5-‐grams	  that	  appear	  at	  least	  4	  ;mes	  in	  the	  corpus	  
•  	  Genre-‐based	  

1.  From	  Biber	  (88)	  
•  1,	  2,	  3	  person	  pronouns;	  demonstra;ve	  pronouns	  
•  Place	  and	  ;me	  adverbials	  
•  Intensifiers	  
•  Modals	  	  

2.  Connec;ves	  that	  indicate	  contrast,	  comparison,	  causa;on,	  evidence,	  
condi;on	  

3.  List	  of	  500	  adjec;ves	  classified	  in	  terms	  of	  Appraisal	  (Mar;n	  and	  White	  2005)	  	  
•  Apprecia;on,	  Judgment	  or	  Affect	  

4.  Text	  sta;s;cs	  	  
•  Average	  length	  of	  words	  and	  sentences;	  posi;on	  of	  paragraphs	  in	  the	  text	  
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Classifier	  performance	  
2,	  3,	  and	  4	  classes	  

Comment,	  Describe	  
Comment,	  Describe,	  Formal	  
Comment,	  Describe,	  Comment+Describe,	  Formal	  

10-‐fold	  cross	  valida;on	  

Content	  zones	  and	  	  
Sen;ment	  detec;on	  

•  Idea:	  Use	  zone-‐classifier	  to	  improve	  the	  
performance	  of	  text-‐level	  sen;ment	  classifica;on	  
by	  SO-‐CAL	  (Taboada	  et	  al.	  11)	  on	  movie	  reviews	  
– Disregard	  descrip;on	  altogether	  (weight	  of	  0)	  
– Give	  it	  a	  lower	  weight	  than	  to	  comment	  

•  Evalua;on	  performed	  on	  the	  Polarity	  Dataset,	  a	  
collec;on	  of	  2,000	  movie	  reviews	  (Pang/Lee	  04)	  
–  Run	  the	  zone	  classifiers	  to	  label	  paragraphs	  
–  Run	  SO-‐CAL	  on	  the	  texts,	  with	  different	  weights	  
assigned	  to	  each	  type	  of	  paragraph	  
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SO-‐CAL	  and	  weighing	  paragraphs	  
•  On	  the	  Polarity	  Dataset,	  2,000	  movie	  reviews	  (Pang	  and	  Lee	  2004)	  
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SO-‐CAL	  and	  weighing	  paragraphs	  

•  Most	  classifiers	  improve	  performance	  over	  
the	  77.7%	  baseline	  

•  Using	  manual	  zone	  annota;ons	  (the	  original	  
100	  texts	  used	  to	  build	  the	  classifiers),	  
performance	  is	  boosted	  by	  12%	  

•  Precision	  of	  the	  classifier	  is	  key	  
– Need	  to	  iden;fy	  Describe	  paragraphs	  accurately	  
–  In	  lieu	  of	  that,	  weigh;ng	  is	  a	  beper	  strategy	  than	  
removing	  all	  Describe	  paragraphs	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Wrap-‐up:	  Defini;ons	  

•  Content	  zone	  
	  
A	  con;nuous	  por;on	  of	  a	  text	  document	  that	  fulfills	  a	  func;onal	  
role	  for	  the	  text	  as	  a	  whole,	  contribu;ng	  to	  the	  overall	  message	  or	  
purpose,	  as	  it	  is	  characteris;c	  for	  the	  genre	  of	  the	  text.	  

	  
•  Genre	  

	  
A	  class	  of	  texts	  that	  fulfill	  a	  common	  func;on,	  are	  being	  used	  for	  a	  
common	  communica;ve	  purpose,	  and	  are	  poten;ally	  subject	  to	  
conven;ons	  on	  various	  levels	  of	  descrip;on:	  	  
–  length	  
–  layout	  (headlines,	  pictures,	  tables,	  diagrams,	  enumera;ons,	  ...)	  
–  lexical	  and	  syntac;c	  features	  
–  internal	  organiza;on	  

•  Which	  zones	  are	  obligatory,	  which	  are	  op;onal	  
•  Constraints	  and	  preferences	  on	  zone	  order	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Tutorial	  overview	  

•  Part	  1:	  „Large“	  discourse	  units	  
– Genre-‐specific	  structure	  
– Topics	  

•  Part	  2:	  Coreference	  
•  Part	  3:	  „Small“	  discourse	  units	  

– Local	  coherence	  
– Coherence-‐rela;onal	  text	  structure	  

•  Exploring	  interconnec;ons	  	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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[1.7]	  A	  man	  named	  Lionel	  Gaedi	  went	  to	  the	  Port-‐au-‐Prince	  morgue	  in	  search	  of	  
his	  brother,	  Josef,	  but	  was	  unable	  to	  find	  his	  body	  among	  the	  piles	  of	  corpses	  
that	  had	  been	  les	  there.	  [1.8]“I	  don’t	  see	  him—it’s	  a	  catastrophe,”	  Gaedi	  said.	  
[1.9]“God	  gives,	  God	  takes.”	  [1.10]	  Chris	  Rolling,	  an	  American	  missionary	  and	  aid	  
worker,	  tried	  to	  extricate	  a	  girl	  named	  Jacqueline	  from	  a	  collapsed	  school	  using	  
nothing	  more	  than	  a	  hammer.	  [1.11]	  He	  urged	  her	  to	  be	  calm	  and	  pray,	  and	  as	  
night	  fell	  he	  promised	  that	  he	  would	  return	  with	  help.	  [1.12]	  When	  he	  came	  back	  
the	  next	  morning,	  Jacqueline	  was	  dead.	  [1.13]“The	  bodies	  stopped	  bothering	  me	  
aser	  a	  while,	  but	  I	  think	  what	  I	  will	  always	  carry	  with	  me	  is	  the	  conversa;on	  I	  had	  
with	  Jacqueline	  before	  I	  les	  her,”	  Rolling	  wrote	  aserward	  on	  his	  blog.	  [1.14]“How	  
could	  I	  leave	  someone	  who	  was	  dying,	  trapped	  in	  a	  building!	  ...[1.15]	  She	  seemed	  
so	  brave	  when	  I	  les!	  [1.16]	  I	  told	  her	  I	  was	  going	  to	  get	  help,	  but	  I	  didn’t	  tell	  her	  I	  
would	  be	  gone	  un;l	  morning.	  [1.17]	  I	  think	  this	  is	  going	  to	  trouble	  me	  for	  a	  long	  
;me.”	  [1.18]	  Dozens	  of	  readers	  wrote	  to	  comfort	  Rolling	  with	  the	  view	  that	  his	  
story	  was	  evidence	  of	  divine	  wisdom	  and	  mercy.	  
	  

Source:	  The	  New	  Yorker,	  2010	  (Copyright	  Condé	  Nast)	  

[1.7]	  A	  man	  named	  Lionel	  Gaedi	  went	  to	  the	  Port-‐au-‐Prince	  morgue	  in	  search	  of	  
his	  brother,	  Josef,	  but	  was	  unable	  to	  find	  his	  body	  among	  the	  piles	  of	  corpses	  
that	  had	  been	  les	  there.	  [1.8]“I	  don’t	  see	  him—it’s	  a	  catastrophe,”	  Gaedi	  said.	  
[1.9]“God	  gives,	  God	  takes.”	  [1.10]	  Chris	  Rolling,	  an	  American	  missionary	  and	  aid	  
worker,	  tried	  to	  extricate	  a	  girl	  named	  Jacqueline	  from	  a	  collapsed	  school	  using	  
nothing	  more	  than	  a	  hammer.	  [1.11]	  He	  urged	  her	  to	  be	  calm	  and	  pray,	  and	  as	  
night	  fell	  he	  promised	  that	  he	  would	  return	  with	  help.	  [1.12]	  When	  he	  came	  back	  
the	  next	  morning,	  Jacqueline	  was	  dead.	  [1.13]“The	  bodies	  stopped	  bothering	  me	  
aser	  a	  while,	  but	  I	  think	  what	  I	  will	  always	  carry	  with	  me	  is	  the	  conversa;on	  I	  had	  
with	  Jacqueline	  before	  I	  les	  her,”	  Rolling	  wrote	  aserward	  on	  his	  blog.	  [1.14]“How	  
could	  I	  leave	  someone	  who	  was	  dying,	  trapped	  in	  a	  building!	  ...[1.15]	  She	  seemed	  
so	  brave	  when	  I	  les!	  [1.16]	  I	  told	  her	  I	  was	  going	  to	  get	  help,	  but	  I	  didn’t	  tell	  her	  I	  
would	  be	  gone	  un;l	  morning.	  [1.17]	  I	  think	  this	  is	  going	  to	  trouble	  me	  for	  a	  long	  
;me.”	  [1.18]	  Dozens	  of	  readers	  wrote	  to	  comfort	  Rolling	  with	  the	  view	  that	  his	  
story	  was	  evidence	  of	  divine	  wisdom	  and	  mercy.	  
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Defini;on	  

•  Topic-‐induced	  text	  structure	  	  
	  
A	  sequence	  of	  non-‐overlapping	  text	  segments	  
that	  completely	  covers	  the	  text,	  i.e.,	  a	  
par;;oning.	  Each	  unit	  consists	  of	  one	  or	  more	  
sentences	  that	  address	  a	  common	  topic.	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Surface	  Cues	  
•  Paragraph	  breaks	  

–  Prima	  facie	  a	  good	  cue,	  but	  is	  to	  be	  handled	  with	  care	  
–  Cau;ous	  approach:	  If	  a	  text	  has	  many	  paragraph	  breaks,	  
topic	  breaks	  are	  unlikely	  to	  occur	  within	  paragraphs	  

•  Connec;ves	  
–  can	  indicate	  con;nuity:	  also,	  then,	  so,	  ...	  
–  can	  indicate	  discon;nuity:	  but,	  s?ll,	  besides,	  ...	  

•  Pronouns	  
–  osen	  indicate	  con;nuity	  

•  Syntax:	  informa;on	  structure	  
	  

•  =>	  altogether	  not	  very	  reliable	  (or	  difficult	  to	  compute)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Content	  Words	  (1):	  Lexical	  chains	  

•  Intui;on:	  topic	  con;nuity	  means	  that	  words	  in	  
con;guous	  sentences	  are	  related	  

•  Steps:	  
–  (a)	  Compute	  rela;ons	  between	  individual	  words	  
–  (b)	  Build	  chains	  from	  those	  rela;ons	  
–  (c)	  Induce	  boundaries	  from	  the	  topology	  of	  chains	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

(a)	  Establish	  Lexical	  Rela;ons	  

•  Which	  words	  are	  to	  be	  considered	  as	  
candidates?	  
– Part	  of	  speech:	  usually	  nouns	  and	  NEs	  
– Distance:	  

•  Fixed:	  a	  few	  sentences	  
•  Flexible:	  Hirst/St.	  Onge	  (98)	  allow	  longer	  distance	  for	  
stronger	  rela;ons	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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(a)	  Establish	  Lexical	  Rela;ons	  

•  Measurement	  
	  

– WordNet	  path	  length	  (e.g.	  WordNet	  Connect)	  
Problem:	  need	  to	  do	  word	  sense	  disambigua;on,	  
or	  not	  (see	  Silber/McCoy	  02)	  

– Distribu;onal	  similarity	  	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

(b)	  Build	  chains	  

•  Move	  through	  text,	  deciding	  for	  each	  word	  to	  
– start	  a	  new	  chain	  
– connect	  to	  an	  exis;ng	  chain	  
Caveat:	  do	  not	  compare	  to	  the	  last	  item	  only!	  
(Morris/Hirst	  91:	  cow	  –	  sheep	  –	  wool	  –	  scarf	  –	  
boots	  –	  hat	  –	  snow)	  

•  Need	  weights	  and	  thresholds	  for	  chain	  length,	  
chain	  density,	  chain	  distance	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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(c)	  Induce	  topic	  boundaries	  

•  Compute	  boundary	  strength	  for	  each	  
sentence	  break	  
– Number	  of	  chains	  ending,	  beginning,	  crossing	  

•  Accept	  the	  top	  n	  boundary	  candidates	  

•  Some	  implementa;ons	  available,	  e.g.	  LCSeg	  	  
www.cs.columbia.edu/nlp/tools.cgi	  
	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Content	  Words	  (2):	  Vocabulary	  shiss	  

•  Can	  we	  find	  those	  boundaries	  without	  using	  
lexical	  resources?	  

•  Straighborward	  idea:	  
– Word	  repe;;on	  
–  Introduc;on	  of	  new	  words	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Reynar	  94:	  dot	  plo[ng	  
-‐ 	  Closed-‐class	  words	  
	  	  removed	  
-‐ 	  Forms	  of	  to	  be,	  to	  
	  	  have	  removed	  
-‐ 	  Lemma;za;on	  
	  	  applied	  

Word	  appears	  at	  pos	  x	  and	  y	  
=>	  dot	  at	  (x,x)	  (y,y)	  (x,y)	  (y,x)	  

At	  least	  for	  synthe;c	  data,	  
this	  works	  at	  least	  as	  good	  
as	  lexical	  chaining	  (e.g.,	  
Stokes	  et	  al.	  04)	  	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

•  Skorochod’ko	  (72):	  	  
–  divide	  the	  text	  into	  sentences,	  	  
–  count	  the	  overlap	  in	  content	  words	  between	  
neighboring	  sentences,	  	  

–  postulate	  topic	  boundaries	  on	  the	  basis	  of	  the	  overlap	  
count.	  

•  Various	  implementa;ons,	  including	  Text	  Tiling	  
(Hearst	  97)	  
– work	  on	  expository	  text	  (as	  opposed	  to	  narra;ve,	  
descrip;ve,	  argumenta;ve,	  instruc;ve)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Text	  ;ling	  (Hearst	  1997)	  

•  Recommenda;on:	  w=20,	  k=6	  
•  At	  every	  pseudosentence	  boundary,	  compute	  
similarity	  between	  blocks	  mee;ng	  there	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Text	  ;ling:	  similarity	  

•  Hearst	  97:	  Similarity	  via	  cosine	  metric	  

	  
•  Choi	  00:	  Need	  to	  consider	  the	  distribu;on	  of	  words	  
across	  the	  whole	  text	  –	  not	  just	  locally	  

•  Dias	  et	  al.	  07:	  word	  relevance	  also	  depends	  on	  
inverse	  document	  frequency,	  adapted	  to	  sentences:	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Text	  ;ling:	  boundaries	  

Hearst	  97:	   	  compute	  depth	  score	  for	  each	  gap,	  then	  accept	  the	  top	  n	  gaps	  
	   	   	  depth(gapi)	  =	  (yi-‐1	  –	  yi)	  +	  (yi+1	  –	  yi)	  

	  
Dias	  et	  al.	  07:	  compare	  steepness	  of	  the	  func;on	  at	  valleys	  

Other	  implementa;ons	  

•  Shortest-‐path	  problem	  (Misra	  et	  al.	  09)	  
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Other	  op;ons	  

•  Combine	  word	  distribu;on	  analysis	  with	  
surface	  cues,	  e.g.	  Beeferman	  et	  al.	  (99),	  Galley	  
et	  al.	  (03)	  

•  Current	  line	  of	  work:	  compute	  hidden	  topics,	  
using	  latent	  Dirichlet	  alloca;on	  (LDA),	  e.g.	  
Eisenstein	  (09)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Tutorial	  overview	  

•  Part	  1:	  „Large“	  discourse	  units	  
– Genre-‐specific	  structure	  
– Topics	  

•  Part	  2:	  Coreference	  
•  Part	  3:	  „Small“	  discourse	  units	  

– Local	  coherence	  
– Coherence-‐rela;onal	  text	  structure	  

•  Exploring	  interconnec;ons	  	  
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Ref.	  exprs.	  /	  Men;ons	  /	  Markables	  
[1.7]	  A	  man	  named	  Lionel	  Gaedi	  went	  to	  the	  Port-‐au-‐Prince	  morgue	  in	  search	  of	  
his	  brother,	  Josef,	  but	  was	  unable	  to	  find	  his	  body	  among	  the	  piles	  of	  corpses	  
that	  had	  been	  les	  there.	  [1.8]“I	  don’t	  see	  him—it’s	  a	  catastrophe,”	  Gaedi	  said.	  
[1.9]“God	  gives,	  God	  takes.”	  [1.10]	  Chris	  Rolling,	  an	  American	  missionary	  and	  aid	  
worker,	  tried	  to	  extricate	  a	  girl	  named	  Jacqueline	  from	  a	  collapsed	  school	  using	  
nothing	  more	  than	  a	  hammer.	  [1.11]	  He	  urged	  her	  to	  be	  calm	  and	  pray,	  and	  as	  
night	  fell	  he	  promised	  that	  he	  would	  return	  with	  help.	  [1.12]	  When	  he	  came	  back	  
the	  next	  morning,	  Jacqueline	  was	  dead.	  [1.13]“The	  bodies	  stopped	  bothering	  me	  
aser	  a	  while,	  but	  I	  think	  what	  I	  will	  always	  carry	  with	  me	  is	  the	  conversa;on	  I	  had	  
with	  Jacqueline	  before	  I	  les	  her,”	  Rolling	  wrote	  aserward	  on	  his	  blog.	  [1.14]“How	  
could	  I	  leave	  someone	  who	  was	  dying,	  trapped	  in	  a	  building!	  ...[1.15]	  She	  seemed	  
so	  brave	  when	  I	  les!	  [1.16]	  I	  told	  her	  I	  was	  going	  to	  get	  help,	  but	  I	  didn’t	  tell	  her	  I	  
would	  be	  gone	  un;l	  morning.	  [1.17]	  I	  think	  this	  is	  going	  to	  trouble	  me	  for	  a	  long	  
;me.”	  [1.18]	  Dozens	  of	  readers	  wrote	  to	  comfort	  Rolling	  with	  the	  view	  that	  his	  
story	  was	  evidence	  of	  divine	  wisdom	  and	  mercy.	  
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Referen;al	  Chains	  
[1.7]	  A	  man	  named	  Lionel	  Gaedi	  went	  to	  the	  Port-‐au-‐Prince	  morgue	  in	  search	  of	  
his	  brother,	  Josef,	  but	  was	  unable	  to	  find	  his	  body	  among	  the	  piles	  of	  corpses	  
that	  had	  been	  les	  there.	  [1.8]“I	  don’t	  see	  him—it’s	  a	  catastrophe,”	  Gaedi	  said.	  
[1.9]“God	  gives,	  God	  takes.”	  [1.10]	  Chris	  Rolling,	  an	  American	  missionary	  and	  aid	  
worker,	  tried	  to	  extricate	  a	  girl	  named	  Jacqueline	  from	  a	  collapsed	  school	  using	  
nothing	  more	  than	  a	  hammer.	  [1.11]	  He	  urged	  her	  to	  be	  calm	  and	  pray,	  and	  as	  
night	  fell	  he	  promised	  that	  he	  would	  return	  with	  help.	  [1.12]	  When	  he	  came	  back	  
the	  next	  morning,	  Jacqueline	  was	  dead.	  [1.13]“The	  bodies	  stopped	  bothering	  me	  
aser	  a	  while,	  but	  I	  think	  what	  I	  will	  always	  carry	  with	  me	  is	  the	  conversa;on	  I	  had	  
with	  Jacqueline	  before	  I	  les	  her,”	  Rolling	  wrote	  aserward	  on	  his	  blog.	  [1.14]“How	  
could	  I	  leave	  someone	  who	  was	  dying,	  trapped	  in	  a	  building!	  ...[1.15]	  She	  seemed	  
so	  brave	  when	  I	  les!	  [1.16]	  I	  told	  her	  I	  was	  going	  to	  get	  help,	  but	  I	  didn’t	  tell	  her	  I	  
would	  be	  gone	  un;l	  morning.	  [1.17]	  I	  think	  this	  is	  going	  to	  trouble	  me	  for	  a	  long	  
;me.”	  [1.18]	  Dozens	  of	  readers	  wrote	  to	  comfort	  Rolling	  with	  the	  view	  that	  his	  
story	  was	  evidence	  of	  divine	  wisdom	  and	  mercy.	  
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Two	  tasks	  
•  Anaphor	  =	  referring	  expression	  that	  cannot	  be	  
resolved	  without	  finding	  its	  antecedent	  in	  the	  
preceding	  context	  

•  Anaphora	  resolu;on:	  	  
–  find	  an	  antecedent	  for	  each	  anaphor	  in	  a	  text.	  
–  ‘Anaphora’	  is	  an	  irreflexive,	  non-‐symmetrical	  rela;on.	  

•  Co-‐/reference	  resolu;on:	  	  
–  par;;on	  the	  set	  of	  men;ons	  of	  discourse	  referents	  in	  a	  
text	  into	  classes	  (chains).	  	  

–  Since	  referents	  are	  iden;cal,	  ‘coreference’	  is	  an	  
equivalence	  rela;on	  (reflexive,	  symmetrical,	  transi;ve)	  
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•  Co-‐referent	  and	  anaphoric:	  
	  
Jim	  forgot	  his	  umbrella.	  He	  had	  to	  return	  to	  his	  house.	  

•  Co-‐referent	  but	  not	  anaphoric:	  
	  
Apple,	  Inc.	  announced	  a	  record	  surplus	  for	  the	  third	  quarter	  of	  the	  
year.	  Overall,	  it	  has	  been	  a	  very	  successful	  year	  for	  Apple.	  	  

•  Not	  co-‐referent	  but	  anaphoric:	  
	  
Potsdam	  University	  enrolled	  1500	  new	  students	  this	  year.	  
Therefore,	  the	  president	  is	  very	  enthusias?c.	  
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AUF EIS GELEGT 
 
Dagmar Ziegler sitzt in der Schuldenfalle. Auf Grund der dramatischen 
Kassenlage in Brandenburg hat sie jetzt eine seit mehr als einem Jahr erarbeitete 
Kabinettsvorlage überraschend auf Eis gelegt und vorgeschlagen, erst 2003 darüber zu 
entscheiden. Überraschend, weil das Finanz- und das Bildungsressort das 
Lehrerpersonalkonzept gemeinsam entwickelt hatten. Der Rückzieher der 
Finanzministerin ist aber verständlich. Es dürfte derzeit schwer zu vermitteln sein, 
weshalb ein Ressort pauschal von künftigen Einsparungen ausgenommen werden soll - 
auf Kosten der anderen.  Reiches Ministerkollegen werden mit Argusaugen darüber 
wachen, dass das Konzept wasserdicht ist. Tatsächlich gibt es noch etliche offene Fragen. 
So ist etwa unklar, wer Abfindungen erhalten soll, oder was passiert, wenn zu wenig 
Lehrer die Angebote des vorzeitigen Ausstiegs nutzen. Dennoch gibt es zu Reiches 
Personalpapier eigentlich keine Alternative. Das Land hat künftig zu wenig Arbeit für zu 
viele Pädagogen. Und die Zeit drängt. Der große Einbruch der Schülerzahlen an den 
weiterführenden Schulen beginnt bereits im Herbst 2003. Die Regierung muss sich 
entscheiden, und zwar schnell. Entweder sparen um jeden Preis - oder Priorität für die 
Bildung. 
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Hierarchy	  of	  Definiteness	  	  
(Gundel	  et	  al.	  93)!

In	  focus	   	   	   	  “it”	  
Ac;vated 	   	   	  “this”/“that”	  
Familiar	   	   	   	  “this	  N”,	  “that	  N”	  
Iden;fiable 	   	  “the	  N”	  
Referen;al	   	   	  indefinite	  “this	  N”	  
Iden;fiable 	   	  “a	  N”	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Salience	  factors	  in	  the	  RAP	  algorithm	  	  
(Lappin/Leass	  94)	  

Sentence recency 100 

Subject emphasis 80 

Existential emphasis 70 

Accusative emphasis 50 

Indirect object and oblique complement 
emphasis 40 

Non-adverbial emphasis 50 

Head noun emphasis 80 
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Sample	  run:	  RAP	  
Sue	  found	  a	  plas?c	  unicorn	  in	  the	  garden.	  She	  handed	  it	  to	  Jill.	  She	  liked	  it	  very	  much.	  
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Corpus	  annota;on	  

•  Star;ng	  with	  MUC	  in	  the	  1990s,	  several	  text	  
corpora	  have	  been	  annotated	  with	  
coreference	  informa;on	  and	  used	  in	  
compe;;ons	  
– MUC:	  message	  understanding	  conference	  
– DUC:	  document	  understanding	  conference	  
– TREC:	  text	  retrieval	  evalua;on	  conference	  
–  ...	  
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Beware	  of	  the	  task	  defini;on	  
•  Compe;;on	  scenario	  
Work	  with	  standard	  data	  sets	  (MUC,	  DUC,	  TREC,	  ...):	  
markables	  already	  iden;fied	  –	  need	  to	  decide	  on	  
coreference	  only	  

•  Real-‐world	  scenario	  
Work	  with	  authen;c	  raw	  text,	  where	  men;ons	  have	  to	  
be	  iden;fied	  first	  	  

•  E.g.:	  Soon	  et	  al	  (01)	  found	  that	  with	  tagging,	  chunking,	  
NER,	  85%	  of	  men;ons	  in	  the	  MUC-‐7	  corpus	  are	  being	  
detected	  
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Men;on-‐pair	  Models	  

•  Stage	  1:	  Pairwise	  classifica;on	  
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Men;on-‐pair	  Models:	  Features	  
(Soon	  et	  al.	  01)	  

•  DIST	  
•  SEMCLASS	  
•  NUMBER	  
•  GENDER	  
•  PROPER-‐NAME	  
•  ALIAS	  
•  ANA-‐PRONOUN	  
•  DEF-‐NP	  
•  DEM-‐NP	  
•  STR-‐MATCH	  
•  APPOSITIVE	  
•  ANTE-‐PRONOUN	  
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Men;on-‐pair	  Models	  

•  Stage	  1:	  Pairwise	  classifica;on	  
– NP1	  =	  NP2	  
– NP2	  =	  NP3	  
– NP1	  =/=	  NP3	  
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Men;on-‐pair	  Models	  

•  Stage	  1:	  Pairwise	  classifica;on	  
– NP1	  =	  NP2	  
– NP2	  =	  NP3	  
– NP1	  =/=	  NP3	  

•  Stage	  2:	  Clustering	  
– Local:	  consider	  a	  small	  number	  of	  pairings	  

•  Soon	  et	  al.	  01:	  „closest	  first“	  
– Global:	  consider	  as	  many	  pairings	  as	  possible	  
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Genera;ng	  training	  instances	  

•  Given	  an	  annotated	  corpus,	  what	  do	  we	  learn	  
from?	  

– all	  pairs	  of	  men;ons	  =>	  skewed	  distribu;on	  

– mirror	  the	  human	  disambigua;on	  task:	  
anaphor	  +	  antecedent	  
anaphor	  +	  all	  „intervening“	  men;ons	  
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Example	  
(Soon	  et	  al.	  01)	  
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Men;on-‐pair	  models	  

Many	  refinements,	  different	  classicia;on	  
techniques,	  etc.,	  over	  the	  years	  
	  
	  
Fundamental	  problem,	  though:	  
Jim	  Miller	  ...	  a	  unicorn	  ...	  Laura	  Smith	  ...	  she	  ...	  
her	  brother	  ...	  Miller	  ...	  the	  beast	  ...	  he	  ...	  
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Incremental	  en;ty-‐men;on	  models	  	  
(here:	  Klenner/Tuggener	  2011)	  

•  I:	  the	  chronologically-‐ordered	  list	  of	  men;ons	  
•  C:	  set	  of	  coreference	  sets	  
•  B:	  buffer	  for	  non-‐anaphoric	  men;ons	  
•  mi:	  current	  men;on	  
•  +:	  concatenate	  an	  item	  to	  a	  list	  
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Incremental	  en;ty-‐men;on	  models	  
Klenner/Tuggener	  2011	  
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One	  complica;on:	  
Indirect	  anaphora	  /	  Bridging	  

(Clark	  1977)	  
•  Necessary	  parts:	  	  

I	  entered	  the	  room.	  The	  ceiling	  was	  high.	  
•  Probable	  parts:	  	  

I	  entered	  the	  room.	  The	  windows	  looked	  out	  to	  the	  bay.	  
•  Inducible	  parts:	  	  

I	  entered	  the	  room.	  The	  chandeliers	  sparkled	  brightly.	  
•  Necessary	  roles:	  	  

I	  went	  shopping.	  The	  ?me	  I	  started	  was	  3pm.	  
•  Op;onal	  roles:	  	  

John	  was	  murdered.	  The	  knife	  lay	  nearby.	  
•  Rela;ons	  like	  reason,	  cause,	  consequence:	  	  

An	  earthquake	  (...).	  The	  suffering	  people	  are	  going	  through	  (...)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Some	  more	  complica;ons...	  
•  Non-‐nominal	  antecedents	  

Jim	  met	  his	  mother	  last	  week.	  His	  father	  didn’t	  like	  that.	  

•  Reference	  to	  sets	  of	  objects	  
Today	  I	  saw	  two	  roses	  and	  later	  on	  three	  tulips.	  They	  all	  were	  of	  the	  same	  red.	  	  

•  Generic	  readings	  
Today	  I	  ran	  into	  a	  bunch	  of	  squirrels.	  They	  are	  really	  wonderful	  animals.	  	  
	  

•  Exple;ve	  “it”	  
It	  was	  raining	  the	  whole	  day	  long.	  
	  

•  Cataphora	  
Before	  it	  ran	  away,	  the	  unicorn	  looked	  at	  me	  sadly.	  	  
	  

•  Ellipsis	  /	  one-‐anaphora	  
Mike	  likes	  black	  cats,	  while	  Paul	  prefers	  brown	  ones.	  	  
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Tutorial	  overview	  

•  Part	  1:	  „Large“	  discourse	  units	  
– Genre-‐specific	  structure	  
– Topics	  

•  Part	  2:	  Coreference	  
•  Part	  3:	  „Small“	  discourse	  units	  

– Local	  coherence	  
– Coherence-‐rela;onal	  text	  structure	  

•  Exploring	  interconnec;ons	  	  
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•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul.	  He	  
has	  family	  there.	  	   	   	   	   	   	  	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul.	  He	  
likes	  spinach. 	   	   	   	   	   	   	   	   	  (Hobbs	  79)	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul.	  
Turkey	  has	  become	  a	  popular	  tourist	  
des;na;on.	  
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Coherence	  rela;ons	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul.	  He	  
has	  family	  there.	  	   	   	   	   	   	  	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul.	  He	  
likes	  spinach.	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul.	  
Turkey	  has	  become	  a	  popular	  tourist	  
des;na;on.	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul,	  
because	  he	  has	  family	  there.	  	  
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Coherence	  rela;ons	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul,	  but	  he	  
never	  arrived.	  

•  Although	  John	  took	  a	  fast	  train	  from	  Paris	  to	  
Istanbul,	  he	  arrived	  late.	  

•  ...	  
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Coherence	  rela;ons:	  
levels	  of	  descrip;on	  

•  If	  you‘re	  thirsty,	  make	  sure	  that	  you	  find	  some	  
water.	  
SEMANTICS	  

•  If	  you‘re	  thirsty,	  there‘s	  a	  beer	  in	  the	  fridge.	  
PRAGMATICS	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Defini;on	  

•  Coherence	  rela;on	  
	  
A	  rela;onship	  between	  adjacent	  units	  of	  text,	  
holding	  on	  a	  seman;c	  (proposi;on)	  or	  
pragma;c	  (speech	  act)	  level	  of	  analysis.	  
Common	  groupings	  of	  rela;ons	  are	  
– causality	  
– similarity/contrast	  
– con;guity	  
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Issues	  
•  Connec;ves	  
•  Minimal	  units	  of	  the	  analysis	  
•  Inventory	  and	  defini;ons	  of	  coherence	  rela;ons	  
•  Corpus:	  PDTB	  
•  Automa;c	  local	  coherence	  analysis	  

•  Coherence	  rela;ons	  and	  discourse	  structure	  
•  Corpora:	  RST-‐DT,	  Discourse	  Graph	  Bank	  
•  RST-‐parsing	  
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Connec;ves	  

if	  you	  use	  a	  character	  reference	  such	  as	  &#60;	  to	  
insert	  the	  <	  character,	  the	  formaper	  will	  output	  
&lt;.	  
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if	  you	  use	  a	  character	  reference	  such	  as	  &#60;	  to	  
insert	  the	  <	  character,	  the	  formaper	  will	  output	  
&lt;.	  
	  

	  
Coherence	  rela;on:	  

Purpose	  (you	  use	  &#60	  ,	  you	  insert	  <)	  
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if	  you	  use	  a	  character	  reference	  such	  as	  &#60;	  to	  
insert	  the	  <	  character,	  the	  formaper	  will	  output	  
&lt;.	  
	  

	  
Coherence	  rela;on:	  

Condi;on	  ( 	  you	  use	  &#60	  to	  insert	  <	  ,	  	  
	   	   	   	  formaper	  will	  output	  &lt;	  )	  
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Because	  well-‐formed	  XML	  does	  not	  permit	  raw	  
less-‐than	  signs	  and	  ampersands,	  if	  you	  use	  a	  
character	  reference	  such	  as	  &#60;	  or	  the	  en;ty	  
reference	  &lt;	  to	  insert	  the	  <	  character,	  the	  
formaper	  will	  output	  &lt;	  or	  perhaps	  &#60;.	  
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admipedly	  

despite	  the	  fact	  that	  

despite	  this	  

however	  but	  

apart	  from	  that	  

anyway	  

although	  

alterna;vely	  

all	  the	  same	  

failing	  that	  

by	  contrast	  

even	  so	  

else	  in	  contrast	  

even	  though	  

instead	  

meanwhile	  

in	  spite	  of	  that	  

nevertheless	  

nonetheless	   notwithstanding	  that	  

on	  the	  contrary	  on	  the	  other	  hand	  

on	  the	  other	  side	  

only	  

or	  else	  

otherwise	  

rather	  

s;ll	  

then	  again	  

though	  

whereas	  unless	  

while	  

yet	  

whilst	  

(from	  Knop	  96)	  
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Defini;on	  
•  Connec;ve	  
	  
A	  closed-‐class,	  non-‐inflectable	  word	  or	  word	  
group	  that	  seman;cally	  denotes	  a	  two-‐place	  
rela;on,	  where	  the	  en;;es	  being	  related	  can	  in	  
text	  be	  expressed	  as	  clauses.	  	  
	  
Syntac;cally,	  a	  connec;ve	  can	  be	  	  
	  -‐	  a	  subordina;ng	  conjunc;on,	  
	  -‐	  a	  coordina;ng	  conjunc;on,	  
	  -‐	  an	  adverbial,	  
	  -‐	  (arguably)	  a	  preposi;on.	  	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Connec;ves:	  Ambiguity	  

•  Connec;ve	  or	  no	  connec;ve	  
– Since	  you	  like	  ice	  cream	  so	  much,	  I‘ll	  buy	  one	  for	  
you.	  

– Since	  1988	  I	  have	  never	  had	  any	  ice	  cream.	  

•  Different	  coherence	  rela;ons	  
– Since	  you	  like	  ice	  cream	  so	  much,	  I‘ll	  buy	  one	  for	  
you.	  

–  I	  haven‘t	  had	  any	  ice	  cream	  since	  you	  arrived	  in	  
New	  York.	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Issues	  
•  Connec;ves	  
•  Minimal	  units	  of	  the	  analysis	  
•  Inventory	  and	  defini;ons	  of	  coherence	  rela;ons	  
•  Corpus:	  PDTB	  
•  Automa;c	  local	  coherence	  analysis	  

•  Coherence	  rela;ons	  and	  discourse	  structure	  
•  Corpora:	  RST-‐DT,	  Discourse	  Graph	  Bank	  
•  RST	  parsing	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Minimal	  units	  
•  Sentences!	  

–  But:	  	  
•  incomplete	  material,	  ellipsis	  
Bring	  me	  a	  hammer	  please.	  A	  big	  one.	  

•  complex	  sentences	  
Bring	  me	  a	  hammer	  when	  you	  pass	  by	  the	  workshop.	  
	  

•  Clauses!	  
–  But:	  

•  deal	  with	  nominaliza;ons	  
John	  abended	  the	  lecture	  despite	  his	  illness.	  

•  deal	  with	  embedding	  
John,	  although	  he	  was	  ill,	  abended	  the	  lecture.	  

•  deal	  with	  non-‐/restric;ve	  rela;ve	  clauses	  
The	  red	  car	  that‘s	  parking	  in	  front	  of	  you	  belongs	  to	  me.	  
The	  red	  car,	  which	  was	  brought	  here	  by	  my	  Dad,	  belongs	  to	  me.	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Minimal	  units	  
•  Non-‐structural	  defini;ons,	  e.g.	  Polanyi	  et	  al.	  (04):	  

1)	  „the	  syntac;c	  construc;ons	  that	  encode	  a	  minimum	  unit	  of	  meaning	  and/
	  	  	  or	  discourse	  func;on	  interpretable	  rela;ve	  to	  a	  set	  of	  contexts.“	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
2)	  units	  that	  can	  be	  „independently	  con;nued“	  
	  	  	  	  (removes	  many	  small	  units	  from	  the	  candidate	  set)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Defini;on	  

•  Elementary	  discourse	  unit	  (EDU)	  
	  
A	  span	  of	  text,	  usually	  a	  clause,	  but	  in	  general	  
ranging	  from	  minimally	  a	  (nominaliza;on)	  NP	  
to	  maximally	  a	  sentence.	  It	  denotes	  a	  single	  
event	  or	  type	  of	  event,	  serving	  as	  a	  complete,	  
dis;nct	  unit	  of	  informa;on	  that	  the	  
surrounding	  discourse	  may	  connect	  to.	  An	  
EDU	  may	  be	  structurally	  embedded	  in	  
another.	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Automa;c	  segmenta;on	  
•  Example:	  SLSeg	  (Tofiloski	  et	  al.	  2009)	  
•  Human	  agreement:	  kappa	  0.85	  
•  Based	  on	  syntac;c	  rules,	  e.g.	  

–  dis;nguish	  senten;al	  complements	  that	  should/not	  be	  EDUs	  
–  copy	  heads	  of	  non-‐restric;ve	  rela;ve	  clauses	  
	  
>The	  adermath	  of	  the	  2008	  cyclone	  in	  Burma	  not	  only	  betrayed	  
the	  callous	  indifference	  of	  the	  ruling	  junta	  
>but	  demonstrated	  the	  vibrancy	  of	  civil	  society	  there.	  
>Hai?’s	  earthquake	  shows	  that,	  whatever	  the	  communal	  spirit	  
of	  its	  people	  at	  the	  moment	  of	  crisis,	  
>the	  government	  was	  not	  func?oning,	  unable	  even	  to	  bury	  the	  
dead,	  much	  less	  rescue	  the	  living.	  
>This	  vacuum,	  which	  had	  been	  temporarily	  filled	  by	  the	  U.N.,	  
>This	  vacuum	  now	  poses	  the	  threat	  of	  chaos.	  

www.sfu.ca/	  ̃mtaboada/research/SLSeg.html	  ©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Issues	  
•  Connec;ves	  
•  Minimal	  units	  of	  the	  analysis	  
•  Inventory	  and	  defini;ons	  of	  coherence	  rela;ons	  
•  Corpus:	  PDTB	  
•  Automa;c	  local	  coherence	  analysis	  

•  Coherence	  rela;ons	  and	  discourse	  structure	  
•  Corpora:	  RST-‐DT,	  Discourse	  Graph	  Bank	  
•  RST	  parsing	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Inventory	  and	  defini;ons	  of	  rela;ons	  

•  Many	  proposals	  in	  the	  (discourse,	  seman;cs,	  
pragma;cs)	  literature	  

•  Three	  influen;al	  ones:	  
– Segmented	  Discourse	  Representa;on	  Theory	  
(Asher/Lascarides	  03)	  

– Rhetorical	  Structure	  Theory	  (Mann/Thompson	  88)	  
– Connec;ve	  senses	  in	  Penn	  Discourse	  Treebank	  
(Prasad	  et	  al.	  08)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Rela;on	  defini;ons	  

•  Evidence	  in	  RST:	  
–  Constraint	  on	  Nucleus:	  	  

Reader	  might	  not	  believe	  N	  to	  a	  degree	  sa;sfactory	  to	  
Writer	  

–  Constraint	  on	  Satellite:	  	  
Reader	  believes	  S	  or	  will	  find	  it	  credible	  

–  Constraints	  on	  Nucleus+Satellite:	  	  
Reader‘s	  comprehending	  S	  increases	  her/his	  belief	  of	  N	  

–  Inten?on	  of	  Writer:	  	  
Reader‘s	  belief	  of	  N	  is	  increased	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Corpus:	  PDTB	  (Prasad	  et	  al.	  08)	  
•  Wall	  Street	  Journal	  por;on	  of	  Penn	  Treebank	  
•  100	  connec;ves	  (types)	  
•  18.000	  instances	  
•  Implicit	  connec;ves:	  Within	  paragraphs,	  check	  whether	  a	  

connec;ve	  could	  be	  added	  between	  segments	  

•  Agreement:	  	  
–  iden;fy	  both	  arguments	  of	  explicit	  connec;ve:	  90.2%	  
–  iden;fy	  both	  arguments	  of	  implicit	  connec;ve:	  85.1%	  
–  iden;fy	  the	  rela;on	  at	  top-‐level	  (4	  groups):	  94%	  



10.06.13	  

47	  

Automa;c	  local	  coherence	  analysis	  

•  E.g.,	  as	  an	  extension	  of	  opinion	  mining:	  
	  
(...)	  We	  didn‘t	  like	  the	  village	  very	  much	  and	  
won‘t	  come	  back	  because	  there	  are	  only	  few	  
things	  to	  see,	  and	  moreover	  the	  place	  is	  quite	  
dirty.	  (...)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Automa;c	  local	  coherence	  analysis	  

•  1	  -‐	  Disambiguate	  poten;al	  connec;ves	  	  
– Marcu	  00:	  1200	  of	  2100	  poten;al	  cue	  phrases	  are	  
cue	  phrases	  

– Pitler/Nenkova	  09	  
•  Of	  100	  candidates	  in	  PDTB,	  only	  11	  appear	  as	  
connec;ves	  more	  than	  90%	  of	  the	  ;me	  

•  MaxEnt	  classifier	  using	  syntac;c	  features	  (from	  manual	  
annota;on):	  f-‐measure	  92.3%	  

–  POS	  tag,	  phrase	  label	  of	  candidate	  
–  categories	  of	  parent	  and	  les	  sibling	  
–  right	  sibling:	  catgory,	  presence	  of	  VP	  or	  trace	  in	  subtree	  

	  
©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Automa;c	  local	  coherence	  analysis	  
•  2	  –	  Sense	  disambigua;on	  (PDTB-‐style)	  for	  connec;ves	  

•  Miltsakaki	  et	  al.	  05	  
–  since	  (temporal/causal):	  89.5%	  acc.	  
–  while	  (temporal/opposi;on/concessive):	  71.9%	  
–  when	  (temporal/condi;onal):	  82.6%	  
–  Features:	  tense	  form	  of	  aux.	  have	  and	  be,	  tense	  form	  of	  
head,	  presence	  of	  modals	  and	  temp.	  expr.	  

•  Pitler/Nenkova	  09	  
–  due	  to	  skewed	  sense	  distribu;on,	  majority	  class	  leads	  to	  
93.7%	  acc.	  already;	  with	  syntac;c	  feaures:	  94.2%	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Automa;c	  local	  coherence	  analysis	  

•  3	  –	  Scope	  iden;fica;on	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Automa;c	  local	  coherence	  analysis	  
•  3	  –	  Scope	  iden;fica;on	  
•  Elwell/Baldridge	  08	  

–  Arg2:	  acc.	  92-‐94%	  
–  Arg1:	  acc.	  78-‐82%	  

•  [Drug	  makers	  shouldn‘t	  be	  able	  [to	  duck	  liability]]Arg1?	  because	  
[people	  couldn‘t	  iden;fy	  precisely	  which	  iden;cal	  drug	  was	  
used.]Arg2	  

•  Prasad	  et	  al.	  08:	  Arg1	  distribu;on	  in	  PDTB	  
–  65%	  in	  same	  sentence	  
–  30%	  in	  immediately-‐preceding	  sentence	  
–  9%	  in	  non-‐adjacent	  sentence	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Automa;c	  local	  coherence	  analysis	  

•  4	  –	  Finding	  implicit	  rela;ons	  

•  Propor;on	  of	  signalled	  rela;ons	  	  
–  roughly	  40%	  (according	  to	  several	  studies)	  
– differs	  considerably	  between	  rela;ons!	  	  
E.g.,	  CONCESSION	  versus	  BACKGROUND	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Automa;c	  local	  coherence	  analysis	  
•  4	  –	  Finding	  implicit	  rela;ons	  
	  
•  Sporleder/Lascarides	  05	  

–  5-‐way	  classifica;on:	  CONTRAST,	  EXPLANATION,	  RESULT,	  
SUMMARY,	  CONTINUATION	  

–  Approach:	  Remove	  connec;ve,	  then	  classify	  
–  Features:	  posi;on,	  length	  of	  arguments,	  words,	  parts	  of	  speech,	  
WordNet	  classes,	  tens/aspect	  and	  various	  syntac;c	  f.s	  

–  Acc.:	  57.6%	  

–  (Assump;on	  made:	  contexts	  of	  explicit	  and	  implicit	  instances	  
are	  similar	  to	  each	  other	  –	  but	  are	  they?	  See	  Sporleder/
Lascarides	  08)	  
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A	  final	  version	  of	  the	  train	  example...	  

•  John	  took	  a	  train	  from	  Paris	  to	  Istanbul,	  
depar;ng	  from	  Montparnasse	  at	  noon.	  He	  has	  
family	  in	  Istanbul.	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Issues	  
•  Connec;ves	  
•  Minimal	  units	  of	  the	  analysis	  
•  Inventory	  and	  defini;ons	  of	  coherence	  rela;ons	  
•  Corpus:	  PDTB	  
•  Automa;c	  local	  coherence	  analysis	  

•  Coherence	  rela;ons	  and	  discourse	  structure	  
•  Corpora:	  RST-‐DT,	  Discourse	  Graph	  Bank	  
•  RST	  parsing	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Rhetorical	  Structure	  Theory	  	  
(RST;	  Mann/Thompson	  88)	  

•  Coherence	  rela;ons	  between	  discourse	  segments	  
–  asymmetric	  (“mononuclear“)	  

•  one	  nucleus,	  one	  satellite	  
–  symmetric	  (“mul;nuclear“)	  

•  mul;ple	  nuclei	  

•  Resul;ng	  structure	  is	  a	  complete	  tree	  
–  No	  gaps	  
–  No	  cross-‐dependencies	  

•  25	  rela;ons	  
Cause,	  Contrast,	  Elabora;on,	  ...	  

mononuclear 
relation 

SATELLITE NUCLEUS 

multinuclear 
relation 

NUCLEUS NUCLEUS 

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Rhetorical	  Structure	  Theory:	  	  
Example	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

RST	  Discourse	  Treebank	  	  
(Carlson	  et	  al.	  03)	  

•  385	  Wall	  Street	  Journal	  ar;cles	  
(22k	  EDUs)	  

•  53	  mononuclear,	  	  
25	  mul;nuclear	  rela;ons	  

•  Rela;ons	  grouped	  into	  16	  
categories	  

	  	  
•  Detailed	  annota;on	  guidelines;	  

kappa	  for	  the	  16	  categories	  up	  
to	  .82	  

•  Apribu;on	  
•  Background	  
•  Cause	  
•  Comparison	  
•  Condi;on	  
•  Contrast	  
•  Elabora;on	  
•  Enablement	  
•  Evalua;on	  
•  Explana;on	  
•  Joint	  
•  Manner-‐Means	  
•  Topic-‐Comment	  
•  Summary	  
•  Temporal	  
•  TopicChange	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  
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Structure	  

Because	  well-‐formed	  XML	  does	  not	  permit	  raw	  
less-‐than	  signs	  and	  ampersands,	  if	  you	  use	  a	  
character	  reference	  such	  as	  &#60;	  or	  the	  en;ty	  
reference	  &lt;	  to	  insert	  the	  <	  character,	  the	  
formaper	  will	  output	  &lt;	  or	  perhaps	  &#60;.	  

(Because	  A,	  (if	  ((B	  or	  C)	  to	  D),	  (E	  or	  F))).	  
	  

Because	  A,	  if	  B	  or	  C	  to	  D,	  E	  or	  F.	  
	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

„Rhetorical	  structure“	  

XML does not permit  you use &#60;  you use &lt;   you insert <    output &lt;   output &#60; 	

< and &	


DISJUNCTION	
 DISJUNCTION	


PURPOSE	


CONDITION	


REASON	
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Greedy	  RST	  parsing	  (Hernault	  et	  al.	  10)	  

©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Greedy	  RST	  parsing	  (Hernault	  et	  al.	  10)	  

•  SVMs	  trained	  on	  RST-‐DT	  
•  STRUCT:	  binary	  classifier	  scoring	  whether	  any	  
rela;on	  holds	  between	  a	  pair	  of	  segments	  
–  features:	  sentence	  and	  para	  boundaries,	  segment	  
size,	  posi;on	  in	  text	  

•  LABEL:	  mul;-‐class	  classifier	  assigning	  rela;on	  
and	  nuclearity	  assignment	  
–  features	  similar	  to	  those	  discussed	  earlier	  
– plus	  rela;ons	  that	  have	  already	  been	  assigned	  
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Trees	  or	  Graphs?	  

•  Webber	  et	  al.	  99:	  structural	  versus	  anahoric	  
connec;ves	  

	  
(a)	  On	  the	  one	  hand,	  John	  loves	  Barolo.	  (b)	  So	  
he	  ordered	  three	  cases	  of	  the	  `97.	  (c)	  On	  the	  
other	  hand,	  because	  he‘s	  broke,	  (d)	  he	  then	  
had	  to	  cancel	  the	  order.	  

	  	  	  
•  See	  also:	  Egg/Redeker	  (10)	  
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Discourse	  Graph	  Bank	  (Wolf/Gibson	  05)	  
•  135	  texts:	  AP	  newswire,	  Wall	  Street	  Journal	  
•  Dis;nguish	  directed	  from	  undirected	  rela;ons	  
•  No	  nuclearity	  
•  Example:	  (1)	  Mr.	  Baker’s	  assistant	  for	  inter-‐American	  affairs,	  

Bernard	  Aronson,	  (2)	  while	  maintaining	  (3)	  that	  the	  
Sandinistas	  had	  also	  broken	  the	  cease-‐fire,	  (4)	  acknowledged:	  
(5)	  “It’s	  never	  very	  clear	  who	  starts	  what.”	  
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EDUs	  and	  rela;ons:	  where	  are	  we?	  

•  RST	  parsing:	  technically	  interes;ng	  (RST-‐DT),	  
but	  open	  issues	  w.r.t.	  theore;cal	  status	  
– what	  rela;ons?	  
–  inten;onal	  or	  informa;onal	  analysis?	  
– what	  is	  the	  right	  unit	  for	  RST	  tree?	  paragraph?	  

•  PDTB:	  much	  less	  commitment	  on	  overall	  
discourse	  structure	  –	  very	  useful	  for	  local	  
coherence	  anaylsis	  
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Tutorial	  overview	  

•  Part	  1:	  „Large“	  discourse	  units	  
– Genre-‐specific	  structure	  
– Topics	  

•  Part	  2:	  Coreference	  
•  Part	  3:	  „Small“	  discourse	  units	  

– Local	  coherence	  
– Coherence-‐rela;onal	  text	  structure	  

•  Exploring	  interconnec;ons	  	  
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Mandatory vaccination against children‘s diseases?	

	

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 
pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 
their head would turn into a cow‘s head [6] if they got themselves vaccinated. 	

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 
dreadful disease is exterminated. [9] Thanks to a determined, world-wide 
vaccination campaign. [10] But there still are other diseases: Measles, polio, 
diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 
children die of these, especially in less developed countries. [12] In Germany, many 
parents apparently don‘t take these diseases seriously. [13] Because they don‘t 
know them anymore! [14] For it has been achieved with vaccines [15] that these 
infections hit only rarely today. [16] But those who have experienced [17] how 
terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 
[19] should spare them the agony. [20] As well as the long-term consequences. [21] 
Only those who have their children vaccinated will contribute to vaccines‘ 
becoming superfluous some day. [22] Instead, people rant about side effects [23] 
that occur very rarely and are known merely from books. [24] Then there is the 
great argument: This is my child, the governement must not prick her. [25] No 
vaccine can help against such parents.	


Referen;al	  Structure	  
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Mandatory vaccination against children‘s diseases?	

	

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 
pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 
their head would turn into a cow‘s head [6] if they got themselves vaccinated. 	

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 
dreadful disease is exterminated. [9] Thanks to a determined, world-wide 
vaccination campaign. [10] But there still are other diseases: Measles, polio, 
diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 
children die of these, especially in less developed countries. [12] In Germany, many 
parents apparently don‘t take these diseases seriously. [13] Because they don‘t 
know them anymore! [14] For it has been achieved with vaccines [15] that these 
infections hit only rarely today. [16] But those who have experienced [17] how 
terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 
[19] should spare them the agony. [20] As well as the long-term consequences. [21] 
Only those who have their children vaccinated will contribute to vaccines‘ 
becoming superfluous some day. [22] Instead, people rant about side effects [23] 
that occur very rarely and are known merely from books. [24] Then there is the 
great argument: This is my child, the governement must not prick her. [25] No 
vaccine can help against such parents.	


Topic	  Structure	  
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Mandatory vaccination against children‘s diseases?	

	

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 
pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 
their head would turn into a cow‘s head [6] if they got themselves vaccinated. 	

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 
dreadful disease is exterminated. [9] Thanks to a determined, world-wide 
vaccination campaign. [10] But there still are other diseases: Measles, polio, 
diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 
children die of these, especially in less developed countries. [12] In Germany, many 
parents apparently don‘t take these diseases seriously. [13] Because they don‘t 
know them anymore! [14] For it has been achieved with vaccines [15] that these 
infections hit only rarely today. [16] But those who have experienced [17] how 
terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 
[19] should spare them the agony. [20] As well as the long-term consequences. [21] 
Only those who have their children vaccinated will contribute to vaccines‘ 
becoming superfluous some day. [22] Instead, people rant about side effects [23] 
that occur very rarely and are known merely from books. [24] Then there is the 
great argument: This is my child, the governement must not prick her. [25] No 
vaccine can help against such parents.	


Conjunc;ve	  Rela;ons	  

(Martin 1992); see also: PDTB 

•  temporal	  
–  simultaneous,	  succession	  

•  consequen;al	  
–  manner,	  consequence,	  condi;on,	  purpose,	  concession	  

•  compara;ve	  
–  similarity,	  contrast,	  reformula;on	  

•  addi;ve	  
–  addi;on,	  alterna;on	  
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Conjunc;ve	  Rela;ons	  
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Mandatory vaccination against children‘s diseases?	

	

[1] Today, children don‘t know anymore what pox are. [2] What a joy. [3] When 
pox vaccination was introduced in 1854, [4] quite a few people believed [5] that 
their head would turn into a cow‘s head [6] if they got themselves vaccinated. 	

[7] For the vaccine was made from cattle‘s skin at the times. [8] Nowadays this 
dreadful disease is exterminated. [9] Thanks to a determined, world-wide 
vaccination campaign. [10] But there still are other diseases: Measles, polio, 
diphteria, mumps, rubella, hepatitis B, tuberculosis, pertussis. [11] Millions of 
children die of these, especially in less developed countries. [12] In Germany, many 
parents apparently don‘t take these diseases seriously. [13] Because they don‘t 
know them anymore! [14] For it has been achieved with vaccines [15] that these 
infections hit only rarely today. [16] But those who have experienced [17] how 
terribly children suffer [18] when they come down with ‚just‘ measles or pertussis, 
[19] should spare them the agony. [20] As well as the long-term consequences. [21] 
Only those who have their children vaccinated will contribute to vaccines‘ 
becoming superfluous some day. [22] Instead, people rant about side effects [23] 
that occur very rarely and are known merely from books. [24] Then there is the 
great argument: This is my child, the governement must not prick her. [25] No 
vaccine can help against such parents.	
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Argument	  structure	  

(inspired by Freeman 1993) 
©	  Manfred	  Stede	  /	  NAACL	  Tutorial	  2013	  

Text	  understanding:	  	  
Rela;ng	  levels	  of	  analysis	  
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Potsdam	  Commentary	  Corpus	  (PCC)	  
(Stede	  2004)	  

•  Syntax	  
•  Coreference	  
•  RST	  

•  Content	  zones	  
•  Topics	  
•  Informa;on	  structure	  
•  Conjunc;ve	  rela;ons	  
•  Illocu;onary	  status	  
•  Argumenta;on	  structure	  

200	  short	  editorials	  from	  two	  German	  newspapers	  
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(Chiarcos	  et	  al.	  2008)	  
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...	  

Applica;on	  
(Text	  summariza;on,	  
Ques;on	  answering,	  ...)	  

(Chiarcos	  et	  al.	  2008)	  
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ANNIS2	  (Zeldes	  et	  al.	  09)	  
•  ExtJS	  (JavaScript)	  web	  interface,	  PostGreSQL	  backend	  
•  Types	  of	  annota;ons	  that	  can	  be	  merged:	  

–  spans	  with	  labels	  
–  DAGs	  with	  labelled	  edges	  
–  poin;ng	  rela;ons	  between	  terminals	  and	  non-‐terminals	  

•  Query	  language	  
–  exact	  match,	  regexp	  match	  on	  primary	  data	  and	  annota;ons	  
–  rela;ons	  between	  elements	  

•  overlapping/contained/adjacent	  spans	  
•  hierarchical	  dominance	  (direct/indirect,	  common	  ancestors,	  les-‐/rightmost	  child,edges	  

with	  specific	  labels,	  	  etc.)	  
•  Search	  across	  different	  layers	  (using	  namespaces)	  

•  Imported	  „standard“	  corpora:	  TIGER,	  TüBa/D-‐Z,	  Ontonotes,	  ...	  
	  

•  hpp://www.s�632.uni-‐potsdam.de/~d1/annis/	  
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Example:	  mul;-‐level	  querying	  

mmax:node &          #1: anaphor  
tiger:pos=/P.*/ & #1 _=_ #2 &    #2: anaphor is pronoun 
mmax:node & #1 ->anaph_antec #3 &   #3: antecedent (coref) 
tiger:node & #4 _=_ #3 &      #4: antecedent (syn) 
tiger:cat=„S“ & #5 >[func=„SB“]#4 &   #5: antec. sentence 

              with #4 as subject 
rst:cat=„segment“ & #6 _i_ #4 &    #6: antec. edu incl. #4 
rst:cat & #7 >[func=/.*SAT/] #6    #7: parent of antec. edu 

              is satellite 

Pronominal	  anaphors	  with	  subject	  antecedent	  in	  an	  RST-‐satellite,	  please.	  (ProCon10	  corpus)	  
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Example:	  mul;-‐level	  querying	  

mmax:node &          #1: anaphor  
tiger:pos=/P.*/ & #1 _=_ #2 &    #2: anaphor is pronoun 
mmax:node & #1 ->anaph_antec #3 &   #3: antecedent (coref) 
tiger:node & #4 _=_ #3 &      #4: antecedent (syn) 
tiger:cat=„S“ & #5 >[func=„SB“]#4 &   #5: antec. sentence 

              with #4 as subject 
rst:cat=„segment“ & #6 _i_ #4 &    #6: antec. edu incl. #4 
rst:cat & #7 >[func=/.*SAT/] #6    #7: parent of antec. edu 

              is satellite 

Pronominal	  anaphors	  with	  subject	  antecedent	  in	  an	  RST-‐satellite,	  please.	  (ProCon10	  corpus)	  

Expecta;on:	  pronouns	  prefer	  subject	  antecedents	  and	  nucleus	  antecedents	  

Das Bild kann nicht angezeigt werden. Dieser Computer verfügt möglicherweise über zu wenig Arbeitsspeicher, um das Bild zu 
öffnen, oder das Bild ist beschädigt. Starten Sie den Computer neu, und öffnen Sie dann erneut die Datei. Wenn weiterhin das 
rote x angezeigt wird, müssen Sie das Bild möglicherweise löschen und dann erneut einfügen.

(Chiarcos,	  subm.)	  
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Accessibility	  in	  discourse:	  
Distance-‐based	  approaches	  

(Krasavina/Chiarcos	  05)	  

•  Referen;al	  Distance	  
	  the	  number	  of	  clauses	  between	  anaphor	  and	  antecedent	  has	  an	  effect	  on	  the	  
form	  of	  the	  anaphor	  (cf.	  Givón	  1983)	  

	  

•  But	  
	  It	  is	  not	  simple	  distance	  that	  triggers	  the	  use	  of	  one	  anaphoric	  device	  over	  the	  
other.	  Rather,	  it	  is	  the	  rhetorical	  organisa?on	  of	  that	  distance	  that	  determines	  
whether	  a	  pronoun	  or	  a	  full	  NP	  is	  appropriate.	  (Fox	  1987)	  

⇒ 	  „Rhetorical	  Distance“	  
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Thank	  you	  for	  your	  apen;on!	  
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