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Background	
  
•  Model	
  social	
  networks	
  debates	
  using	
  formal	
  argumentaAon	
  
•  Rich	
  bibliography	
  on	
  many	
  related	
  topics	
  in	
  argumentaAon	
  
•  ArgumentaAon	
  in	
  mulA-­‐agent	
  systems	
  
•  Persuasion	
  dialogues	
  
•  (and	
  many	
  other	
  types	
  of	
  dialogues)	
  
•  Outcomes	
  of	
  mulA-­‐party	
  persuasion	
  
•  ArgumentaAon	
  and	
  trust	
  
•  ArgumentaAon	
  to	
  formalize/help/support/…	
  online	
  debates	
  
•  BoKom-­‐up	
  argumentaAon	
  

•  Mainly	
  in	
  arAfical	
  socieAes	
  seMngs	
  (except	
  last	
  two	
  items)	
  
•  Focus	
  on	
  formal	
  properAes	
  
•  Here:	
  aKempt	
  to	
  use	
  argumentaAon	
  to	
  operaAonalize	
  models	
  
of	
  human	
  interacAon	
  developed	
  in	
  cogniAve	
  sciences	
  



Mercier	
  &	
  Sperber	
  
Argumentative	
  theory	
  of	
  reasoning	
  
•  Emergence	
  of	
  reasoning	
  best	
  understood	
  in	
  the	
  framework	
  of	
  
evoluAon	
  of	
  human	
  communicaAon	
  

•  FuncAon	
  of	
  reasoning	
  is	
  argumentaAve	
  
•  Reasoning	
  enables	
  people	
  to	
  exchange	
  arguments	
  that,	
  on	
  the	
  
whole,	
  make	
  communicaAon	
  more	
  reliable	
  and	
  hence	
  more	
  
advantageous	
  

•  Epistemic	
  vigilance	
  
•  Coherence	
  seMng	
  
•  Trust	
  calibraAon	
  



Agent	
  reasoning	
  
•  Dung’s	
  framework	
  
•  Arguments	
  
•  AKacks	
  

•  Admissible	
  extensions	
  
•  Conflict-­‐free	
  semanAcs	
  
•  May	
  have	
  more	
  than	
  one	
  extension	
  
•  Same	
  set	
  of	
  arguments,	
  different	
  idea	
  of	
  aKacks	
  

	
  (a)	
  sugar	
  mills	
  produce	
  as	
  much	
  as	
  windmills	
  produce,	
  and	
  at	
  
half	
  the	
  cost.	
  Therefore,	
  sugar	
  mills	
  are	
  preferable	
  to	
  windmills.	
  

	
  (b)	
  recent	
  studies	
  show	
  that	
  windmills	
  are	
  much	
  more	
  energy-­‐
efficient	
  than	
  sugar	
  mills.	
  Therefore,	
  windmills	
  are	
  preferable	
  to	
  
sugar	
  mills.	
  



MS	
  Dialogues:	
  principles	
  
•  Agents	
  use	
  argumentaAve	
  reasoning,	
  to	
  establish	
  coherence	
  of	
  
informaAon	
  in	
  the	
  posts,	
  against	
  their	
  own	
  beliefs.	
  

•  An	
  author’s	
  input	
  to	
  a	
  dialogue	
  is	
  coherent	
  with	
  the	
  author’s	
  beliefs,	
  
i.e.,	
  it	
  belongs	
  to	
  her	
  AF	
  or	
  to	
  the	
  conclusions	
  that	
  can	
  be	
  reasonably	
  
drawn	
  from	
  it.	
  

•  Agents	
  evaluate	
  posts	
  using	
  mechanisms	
  for	
  epistemic	
  vigilance,	
  
based	
  on	
  argumentaAon	
  and	
  trust.	
  

•  The	
  trust	
  of	
  an	
  agent	
  towards	
  another	
  may	
  change	
  dynamically	
  as	
  
the	
  dialogue	
  evolves.	
  

•  If	
  a	
  post	
  is	
  incoherent	
  with	
  the	
  recipient	
  agent's	
  beliefs:	
  
•  If	
  the	
  recipient	
  trusts	
  the	
  post's	
  author	
  àbelief	
  revision	
  to	
  assimilate	
  
the	
  new	
  beliefs,	
  while	
  maintaining	
  coherence;	
  

•  If	
  the	
  recipient	
  does	
  not	
  trust	
  the	
  post's	
  author	
  à	
  either	
  engage	
  in	
  
an	
  MS	
  dialogue	
  with	
  the	
  post's	
  author,	
  by	
  producing	
  arguments	
  
against	
  the	
  post,	
  or	
  simply	
  ignore	
  the	
  post.	
  	
  
•  In	
  turn,	
  the	
  author	
  can	
  produce	
  arguments	
  for	
  her	
  claims,	
  and	
  encourage	
  

the	
  recipient	
  to	
  examine,	
  evaluate,	
  and	
  accept	
  these	
  arguments.	
  
•  …	
  



MS	
  Dialogues:	
  an	
  example	
  
Table 2. Possible evolutions of AF

A

and AF
B

(from Section 3, Fig. 1), when interacting
via MS dialogues.

(a) AF
A

a b c

d e

(b)
a b c

d e

(c)
a b c

d e

(d)
a b c

d e

(e)
a b c

d e

(f)
a b c

d e

(g)
a b c

d e

(h)
a b c

d e

(i)
a b c

d e

(j)
a b c

d e

(k)
a b c

d e

(l)
a b c

d e

(m)
a b c

d e

(n)
a b c

d e

(o) AF
B

a b c

d e

attacking �(D). By Algorithm 2 and 3, all possible ramifications of the dialogue
are based on attacks/denials of attacks linked to �(D), either to defeat it, or to
defend it.

Property 4. The flow of dialogue is guaranteed. In particular, participants always
have something to say until they decide to terminate the dialogue.

By Algorithm 1, possible utterances are ok (line 9) or attack(↵ ! �(D)) (line
14). The first case is trivial. In order to execute the second option, an agent
must be able to produce an attack ↵ ! �(D). Such an attack is guaranteed
to exist. If it did not, �(D) would be in one of the agent’s extensions, and the
algorithm would not end up in this branch (line 3). Similar considerations hold
for Algorithm 2 and 3.

Property 5. MS dialogues allow agents to exhaustively express all their objec-
tions to the interlocutor’s claim.

Depending on their mutual (lack of) trust, there is always a possible dialogue
where an agent can put forward an objection against any of the interlocutor’s
arguments, if there exists one that has not been put forward already.

Property 6. Given finite argumentation frameworks, MS dialogues always termi-
nate in a finite number of steps, bounded by the squared size of the argument
set.

Termination is guaranteed because the dialogue keeps track of in/out narratives
(�

in

, �
out

), and only a finite number of attacks can be defined from a finite
number of arguments. Attacks/denials of attacks cannot be repeated during the

14
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Dialogue	
  rules	
  
•  IniAate	
  [a]	
  
•  React	
  to	
  iniAate	
  
•  agree:	
  ok	
  
•  trust:	
  revise	
  and	
  ok	
  
•  distrust:	
  aKack	
  (and	
  again)	
  

•  React	
  to	
  aKack	
  [ba]	
  
•  know	
  aKack:	
  counter	
  (recent	
  or	
  past	
  aKack)	
  
•  don’t:	
  

•  trust:	
  revise	
  and	
  reconsider	
  (ok	
  or	
  aKack)	
  
•  don’trust:	
  rebut	
  	
  

•  React	
  to	
  rebut	
  [¬(ba)]	
  
•  trust:	
  revise	
  and	
  reconsider	
  (ok	
  or	
  aKack)	
  
•  don’t	
  trust:	
  sorry	
  



Belief	
  revision	
  
•  Revision	
  of	
  argumentaAon	
  framework	
  
•  Purpose:	
  include	
  informaAon	
  from	
  trusted	
  party	
  
•  Context:	
  human-­‐like	
  debate	
  
•  Not	
  necessarily	
  following	
  AGM	
  postulates	
  
•  Simple	
  way:	
  focus	
  on	
  aKack	
  relaAons	
  between	
  two	
  arguments	
  
only,	
  assuming	
  posiAon	
  of	
  counterpart	
  

•  ConservaAve	
  soluAon	
  



Properties	
  of	
  MS	
  Dialogues	
  
1.  MS	
  dialogues	
  respect	
  agent	
  autonomy	
  
2.  If	
  used	
  conservaAve	
  belief	
  revision	
  operator,	
  polarizaAon	
  

does	
  not	
  increase	
  
•  ConservaAve:	
  no	
  aKacks	
  arAficially	
  added	
  or	
  removed	
  

3.  MS	
  dialogues	
  stay	
  focussed	
  
4.  Flow	
  of	
  dialogue	
  is	
  guaranteed	
  
•  If	
  disagreement,	
  there	
  exist	
  a	
  relevant	
  aKack	
  

5.  Agents	
  can	
  exhausAvely	
  express	
  all	
  objecAons	
  to	
  claim	
  
6.  TerminaAon	
  in	
  finite	
  number	
  of	
  steps	
  
•  Upper	
  bound	
  is	
  maximum	
  number	
  of	
  edges	
  



Implementation:	
  NetArg	
  
•  NetLogo	
  model	
  
•  Uses	
  ConArg	
  [SanAni	
  &	
  Bistarelli]	
  
•  Supports	
  many	
  semanAcs,	
  including	
  weighted	
  AFs	
  
•  Done	
  some	
  experiments	
  
•  Poster	
  on	
  Wednesday	
  morning	
  session	
  
•  Demo	
  on	
  Thursday	
  ahernoon	
  session	
  



Conclusions	
  
•  Recent	
  research	
  trend	
  in	
  argumentaAon	
  
•  Interdisciplinary	
  effort	
  to	
  capture	
  boKom-­‐up	
  nature	
  of	
  
debates	
  occurring	
  in	
  social	
  networks	
  

•  MoAvaAng	
  context	
  is	
  social	
  simulaAon	
  
•  Effort	
  to	
  reach	
  out	
  to	
  sociologists	
  
•  PresentaAon	
  at	
  ESSA	
  2013	
  (hKp://www.essa2013.org)	
  

•  Many	
  avenues	
  for	
  further	
  research	
  (and	
  collaboraAons)	
  
•  EvaluaAon	
  using	
  data	
  from	
  online	
  debates	
  (methodology?)	
  
•  Organizing	
  human	
  authored	
  arguments	
  into	
  Dung-­‐style	
  
frameworks	
  

•  Distance	
  between	
  argumentaAon	
  frameworks	
  
•  Recent	
  work	
  on	
  quanAfying	
  disagreement	
  within	
  a	
  single	
  AF	
  

•  Revision	
  of	
  argumentaAon	
  frameworks	
  
•  Novel	
  integraAon	
  of	
  argumentaAon	
  and	
  trust	
  (dialogues)	
  



Thank	
  you!!!	
  
Further	
  comments	
  and	
  quesAons:	
  
simone.gabbriellini@unibo.it,	
  paolo.torroni@unibo.it	
  
AAMAS	
  Poster	
  &	
  Demo	
  


