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Argumentation	
  mining	
  of	
  legal	
  cases

Legal	
  field:	
  
◦ Precedent	
  reasoning
◦ Search	
  for	
  cases	
  that	
  use	
  a	
  similar	
  type	
  of	
  reasoning,	
  e.g.,	
  
acceptance	
  of	
  rejection	
  of	
  a	
  claim	
  based	
  on	
  precedent	
  cases

Argumentation	
  mining:
◦ Needs	
  detection	
  of	
  the	
  argumentation	
  structure	
  and	
  
classification	
  of	
  its	
  components

◦ Components	
  or	
  segments	
  are	
  connected	
  with	
  argumentative	
  
relationships

◦ Adds	
  an	
  additional	
  dimension	
  to	
  argumentative	
  zoning	
  (i.e.,	
  
classifying	
  text	
  fragments	
  as	
  being	
  argumentative	
  or	
  not)
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[Moens,	
  Boiy,	
  Mochales &	
  Reed	
  ICAIL	
  2007]
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[PhD	
  thesis	
  Raquel	
  Mochales Palau	
  2011]

Argumentation	
  structure
of	
  a	
  case	
  of	
  the	
  European	
  
Court	
  of	
  Human	
  Rights



IS-­‐SWIS	
   2015 6

[PhD	
  thesis	
  Raquel	
  Mochales Palau	
  2011]
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[PhD	
  thesis	
  Raquel	
  Mochales Palau	
  2011]
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[PhD	
  thesis	
  of	
  Raquel	
  Mochales 2011]	
  

◦ Argumentation:	
  a	
  process	
  whereby	
  arguments	
  are	
  constructed,	
  exchanged	
  and	
  
evaluated	
  in	
  light	
  of	
  their	
  interactions	
  with	
  other	
  arguments

◦ Argument:	
  a	
  set	
  of	
  premises -­‐ pieces	
  of	
  evidence	
  -­‐ in	
  support	
  of	
  a	
  claim
◦ Claim:	
  a	
  proposition,	
  put	
  forward	
  by	
  somebody	
  as	
  true;	
  the	
  claim	
  of	
  an	
  argument	
  is	
  
normally	
  called	
  its	
  conclusion

◦ Argumentation	
  may	
  also	
  involve	
  chains	
  of	
  reasoning,	
  where	
  claims	
  are	
  used	
  as	
  
premises	
  for	
  deriving	
  further	
  claims	
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[Mochales &	
  Moens	
  AI	
  &	
  Law	
  2011]
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Experiments	
  with
decisions	
  of	
  the	
  
European	
  Court	
  of	
  
Human	
  Rights	
  (ECHR)

[Mochales &	
  Moens	
  	
  AI	
  &	
  Law	
  2011]
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[Mochales &	
  Moens	
  AI	
  &	
  Law	
  2011]

Context	
  free	
  grammar	
  allows	
  also	
  to	
  recognize	
  the
full	
  argumentation	
  structure:	
  accuracy:	
  60%

Features	
  of	
  supervised	
  classifier:
Clauses	
  described	
  by	
  unigrams,	
  bigrams,	
  adverbs,	
  legal	
  keywords,	
  word	
  couples	
  
over	
  adjacent	
  clauses,	
  ...
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Argumentation	
  mining

Argumentation	
  mining	
  needs	
  a	
  large	
  amount	
  of	
  interrelated	
  
knowledge:	
  

◦ Linguistic	
  knowledge	
  of	
  the	
  vocabulary,	
  syntax	
  and	
  
semantics	
  of	
  the	
  language	
  and	
  the	
  discourse

◦ Knowledge	
  of	
  possible	
  argumentation	
  structures
◦ Knowledge	
  of	
  the	
  subject	
  domains	
  
◦ Background	
  knowledge	
  of	
  the	
  person	
  who	
  uses	
  the	
  texts	
  
at	
  a	
  certain	
  moment	
  in	
  time



Focus	
  on	
  two	
  problems

Argumentation	
  mining	
  :	
  difficult	
  task	
  !

In	
  what	
  follows:	
  focus	
  on	
  two	
  problems	
  and	
  possible	
  
solutions:
§ Learning	
  models	
  that	
  recognize	
  argumentation	
  structures
§ Learning	
  representations	
  that	
  help	
  detecting	
  
relationships	
  between	
  argumentation	
  components
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Learning	
  models	
  that	
  recognize	
  
argumentation	
   structures
Humans	
  who	
  recognize	
  argumentation	
  have	
  some	
  
knowledge	
  on	
  what	
  discourse	
  structures	
  to	
  expect
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[Toulmin 1958]
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Many	
  different	
  argumentation	
  schemes/structures discussed	
  in	
  [Walton	
  1996]	
  
Work	
  of	
  Prakken,	
  Gordon,	
  Bench-­‐Capon,	
  Atkinson,	
  Wyner,	
  Schneider,	
  ...

Other	
  argumentation	
  structures



Structured	
  machine	
  learning
◦ Independent	
  classifiers	
  and	
  combination	
  of	
  results	
  (e.g.,	
  
based	
  on	
  integer	
  linear	
  programming)

◦ Joint	
  or	
  global	
  learning	
  ≠	
  local	
  learning	
  of	
  independent	
  
classifiers: joint	
  training:	
  
◦ 1	
  classification	
  model	
  for	
  the	
  global	
  structure
◦ Output	
  is	
  =	
  structure
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An	
  example:	
  spatial	
  role	
  labeling	
  
framework

17

[Kordjamshidi&	
  Moens 2015]



Output
Output	
  variables	
  =	
  labels	
  in	
  the	
  structure
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Learning	
  models	
  that	
  recognize	
  
(argumentation)	
  structures
Many	
  possible	
  approaches:	
  e.g.,	
  
◦ Conditional	
  random	
  fields:	
  allow	
  modeling	
  dependencies	
  
between	
  labels	
  and	
  relational	
  constraints	
  as	
  features

◦ Structured	
  SVM,	
  structured	
  perceptrons:	
  allow	
  relational	
  
constraints	
  to	
  be	
  modeled	
  as	
  constraints	
  in	
  a	
  cutting	
  plane	
  
algorithm	
  [Kordjamshidi &	
  Moens 2015]

See	
  also	
  ICML	
  2015	
  Tutorial	
  on	
  Advances	
  in	
  Structured	
  Prediction	
  
by	
  Hal	
  Daumé III	
  (University	
  of	
  Maryland)	
  and	
  John	
  Langford	
  
(Microsoft	
  Research)
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Representation	
   learning?
◦ Most	
  difficult	
  problem	
  when	
  detecting	
  the	
  argumentation	
  

structure:

◦ When	
  are	
  two	
  text	
  fragments	
  related	
  though	
  an	
  
argumentation	
  relationship,	
  e.g.,	
  which	
  
premise/rebuttal	
  	
  belongs	
  to	
  which	
  conclusion?

◦ Discourse	
  markers	
  might	
  be	
  ambiguous	
  or	
  missing

◦ Learning	
  better	
  representations	
  that	
  help	
  detecting	
  
relationships	
  between	
  argumentation	
  components?
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Representation	
   learning?
◦ When	
  are	
  two	
  text	
  fragments	
  related	
  though	
  an	
  

argumentation	
  relationship,	
  e.g.,	
  which	
  
premise/rebuttal	
  	
  belongs	
  to	
  which	
  conclusion?

◦ Often	
  entails	
  world	
  knowledge	
  or	
  domain	
  specific	
  
knowledge

◦ Can	
  we	
  automatically	
   learn	
  better	
  representations	
  that	
  
help	
  detecting	
  relationships	
  between	
  argumentation	
  
components?

IS-­‐SWIS	
   2015 21



IS-­‐SWIS	
   2015 22

National	
  Rejectors Inc.,	
  v.	
  Trieman

…
In	
  1957,	
  National	
  employees	
  ,	
  defendants	
  
Trieman and	
  Melvin	
  started	
  their	
  own	
  business	
  
for	
  producing	
  coin-­‐handling	
  devices,	
  Melvin,	
  
working	
  at	
  his	
  home,	
  designed	
  two	
  rejectors
that	
  were	
  as	
  close	
  as	
  possible	
  to	
  the	
  
comparable	
  National	
  rejectors.	
  He	
  combined	
  
his	
  knowledge	
  of	
  the	
  National	
  device	
  with	
  
information	
  obtained	
  from	
  measuring	
  National	
  
rejectors.	
  He	
  also	
  used	
  production	
  drawings,	
  a	
  
few	
  parts,	
  and	
  material	
  obtained	
  without	
  
consent	
  from	
  National.	
  
…



Representation	
   learning?
◦ [Boltužic &	
  Šnajder 2015]	
  	
  recognize	
  arguments	
  in	
  online	
  
discussions:	
  e.g.,	
  entailment	
  features	
  (FE):	
  from	
  
pretrained entailment	
  decision	
  algorithms	
  (which	
  a.o. use	
  
WordNet,	
  VerbOcean);	
  semantic	
  text	
  similarity	
  features	
  
(STS),	
  …

◦ Possibility	
  of	
  deep	
  learning	
  approaches,	
  new	
  models	
  of	
  
compositionality?
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Argumentation	
  mining

Open	
  field,	
  awaiting	
  research	
  …
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