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Argumentation

» Argumentation logics
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Argumentation

» Argumentation logics
» Argumentation-based dialogues
e Persuasion
e Negotiation
e Deliberation
e Decision making
* Multi-agent
e Partially cooperative

The deliberation

dialogue
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An example dialogue
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An example dialogue

The deliberation
dialogue

» a: We should go to the local pizzeria.

» b: Why should we go there? | propose to the nearby bistro
instead.
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An example dialogue

The deliberation
dialogue

» a: We should go to the local pizzeria.

» b: Why should we go there? | propose to the nearby bistro
instead.

» a: Well, the pizzeria serves tasty pizza's. And we can drink
wine as well. Why go to the bistro?
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An example dialogue

The deliberation
dialogue

» a: We should go to the local pizzeria.

v

b: Why should we go there? | propose to the nearby bistro
instead.

v

a: Well, the pizzeria serves tasty pizza's. And we can drink
wine as well. Why go to the bistro?

v

b: The toppings at the pizzeria are very dull, while the
bistro has the best steaks in town.
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Arguments decide, right?
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» Argumentation helps to: e

* Improve efficiency
e Improve effectiveness

Dialogue model
Agent model

Experimental setup

Preliminar

=0 S Universiteit Utrecht
K0



Arguments decide, right?

» Argumentation helps to:
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Arguments decide, right?

» Argumentation helps to:
* Improve efficiency
* Improve effectiveness
» Assumptions...
» Based on:

e Improved internal reasoning
* Improved dialogues
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Arguments decide, right?

v

Argumentation helps to: e
* Improve efficiency
e Improve effectiveness

v

Assumptions...
Based on:

v

e Improved internal reasoning
* Improved dialogues

What metrics to use?

v
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Existing work

» Rahwan et al. (2007)
» Negotiation with explicit asking for goals
e Reach wider variety of goals
¢ No (counter-)arguments
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Existing work

» Rahwan et al. (2007)

» Negotiation with explicit asking for goals
e Reach wider variety of goals
¢ No (counter-)arguments

» Karunatillake et al. (2009)

* Negotiation in agent society

» Providing reasons increases efficiency

e Concealing information lowers effectiveness
¢ No (counter-)arguments
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Dialogue model

v

Set of agents A

Topic language L;
e Action-options L, C L;
e Beliefs L, C L;
* Goals L, C L;

v

Dialogue model

v

Communication language L.
A dialogue d

* A mutual goal g4 € L,
* A protocol P
¢ Dialogue proposals Qy = {q € L,|propose(q)) € d}
* Dialogue outcome
O(d) = random({o|o € Q4 where o is in })
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Communication language

Dialogue model

B = p’ defeats A = p

speech act attacks surrenders
propose(do(q)) why-propose(do(q))
why-propose(do(q)) argue(A = g4)
where do(q) € A
skip
inform(A = p)
argue(A = p) argue(B = p’) where concede(p)

why(p’) where p’ € A concede(p’) where p” € A
why(p) argue(A = p) retract(p)
concede(p)
retract(p)

§ ﬁ’; Uni iteit Ui h
= = miversiteit Utrecht
N



Dialogue example

The deliberation
dialogue

Efficiency and

A ={a, b, c,d} with dialogue goal enjoy B

‘ 1(b) : propose(do(goToPizzeria)) ‘

Dialogue model
Agent model
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‘ 5(a) : argue(dullToppings = —tastyFood) ‘
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Goal-based agents
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Goal-based agents

» A set of belief By ,
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Goal-based agents

v

A set of belief By ,
A set of action-options Oy ,
A set of goals Gy, Agent model

Strategy in a dialogue d:
* Move evaluation
e Option analysis
e Move generation

v

v
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Simple move evaluation

The deliberation
dialogue
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Simple move evaluation:
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Simple move evaluation

Simple move evaluation:
> Bdl,a = Bd73 Agent model
» Og/5 = 0Oqg4,,UB™if mis a propose move
> Gd’,a = Gd,a
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Option analysis

From goal to action-option utility:

Agent model
Assign an option attitude ({build,destroy, indifferent}):
Similar to Amgoud and Maudet (2002)
§ U% Universiteit Utrecht
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Option analysis

From goal to action-option utility:
> Every g € Gy, has a utility V5,
» Promoted goals F(‘]’a for each o € Oy, that has a
defensible argument in By , U {0} e
> Option utility U3 , = deFia Vja
Assign an option attitude ({build,destroy, indifferent}):

Similar to Amgoud and Maudet (2002)
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Option analysis

From goal to action-option utility:
> Every g € Gy, has a utility V5,
» Promoted goals F(‘]’a for each o € Oy, that has a
defensible argument in By , U {0} e
> Option utility U3 , = deFia Vja
Assign an option attitude ({build,destroy, indifferent}):

Similar to Amgoud and Maudet (2002)
o J— s H J— o o
> Hd’a = build if o = argmaxeco,, Ug , where Ug,>0

» HY , = destroy otherwise
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Move generation

Input: dialogue d, agent a
P forallo € Oy , do
if o & Qq and HJ | = build then

N =

return propose(q)
else if o € Qq and HY | = build or Hj , = destroy then

{Loop through all moves that are 'actively attacking’ the proposal}
for all m € getActiveAttackers({), propose(q), T, d) do
if m = propose(o), m is in and
why-propose(o) ¢ d then
return why-propose(o)
{For argue moves, first try to give a counter-argument before questioning}
0: else if m = argue(A = p),
B-defensible argue move B = p’ defeats A = p and
argue(B = p’) & d then

Agent model

Seo Nog ke

11: return argue(B = p’)
12: else if m = argue(A = p), p’ € A and why(p’) & d then
13: return why(p’)
14: else if m = why-propose(o) and
B-defensible argue move argue(A = g4) ¢ d where do(o) € A then
15: return argue(A = gy)
16: else if m = why(p) and
B-defensible argue move argue(A = p) &€ d then
17: return argue(A = p)
%8: end if
. end for
20:  endif N2
21: end for S U2 Universiteit Utrecht
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Move generation

Input: attackers set att, move m, if parent is attacker par, dialogue d
1:ifm= propose(q) or m is an attacking move then

2 if mis in then
3 {Include moves that are in}
4 att = att U {m}
5: for all m’ € d where target(m’) = m do
6: getActiveAttackers(att, m’, T, d)
7 end for
8.  endif
. else if par then
0: {If this move’s target was in, also look though its attackers}
11: for all m’ € d where target(m’) = m do
12: getActiveAttackers(att, m’, L, d)
13: end for
14: end if

15: return att

Agent model

Universiteit Utrecht
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Scenario generation

Knowledge pool !

The deliberation

Dialogue model
Agent model

Experimental setup

Preliminar

Scenario for empty dialogue d = 0: Fumrs ok
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Scenario generation

Knowledge pool !
» Set of np action-options O,
» Set of n¢ goals G; (gg € G)
» Set of n¢ facts C; (ny % negated beliefs)
» Set of ncg fact rules CR; of the form f; — f;
» Set of ngr goal rules GR; of the form f; — g; Bt s
» Set of npr option rules OR; of the form o; — f;

Scenario for empty dialogue d = ():
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Scenario generation

Knowledge pool !
» Set of np action-options O,
» Set of n¢ goals G; (gg € G)
» Set of n¢ facts C; (ny % negated beliefs)
» Set of ncg fact rules CR; of the form f; — f;
» Set of ngr goal rules GR; of the form f; — g; Bt s
» Set of npr option rules OR; of the form o; — f;
Scenario for empty dialogue d = ():

» Mutual goal gy
» Each agent a € A is randomly assigned:

e A set of m¢ facts, mcg fact rules, mgg goal rules and mog
option rules By ,
* A set of mg options Oy ,

* A set of mg goals Gg,, each with utility V5 | &
’ Suz
NS
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Example scenario

Knowledge pool /
B ={fy, fi, b, B, fa, =fy, =, o, f, ~fy,
fa<——f, i h A h A b o —fh ~he ..,
fo — dO(Ol), f() «— dO(Oz), R Experimental setup
g1 < fy, go — —fy, ...,
O; = {do(0p),do(01),do(02)}
G = {gd, 80,81}
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Example scenario

Agent a's internal model
B(Z),a = {fiv f2v f‘31 ﬂlv ﬂf‘2v
fo < —fs, i B, ~h < fi, fo < —f, f4 < f,
g1 —h, g4 + —fa, Erpermenisl saap
fo < do(o1), —fy < do(01), —fa < do(o02),
Op,, = {do(0p),do(o1)}
G(Z),a = {gcth}
VE =5and Vi°, =5
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Example scenario

Platform: Running Dialogue: Terminated

[pause] [step]

MAS (| Messages ” Agento H Agentl ” Agent2 H Agent3 ‘

(5) Agent1: propose(do(a_L))
(6) Agentz: proposeldo(o_o))

(0) <system=>: open-dialogue(do(T), g |
(1) Agento: join-dialogue(do(T))
(2) Agent1: join-dialogus(do(T))
(3) Agent2: join-dialogue(do(T))

(4) Agent3: join-dialogue(do(T))

(7) Agento: why-propose(dofo_0)) -->

(10) Agent2: argue(g d 1.0 <- ~f 21

(11) Agent0: argue(f_3 1.0) --> 10

The deliberation
dialogue

Efficiency and
effectiveness

Dialogue model

Agent model

(8) Agent2: argue(g_d 1.0 <- ~f 210 Experimental setup
(9) Agento: argue(f_2 1.0) > &

Preliminary
observations

(12) Agent2: argue(~f_2 1.0) --> 9 Future work

-

Dialogue on dolT) started with mutual goal g_d
The platform is now paused,

The platform is now running

The dialogue state was changed to Joining

The dialogue state was changed to Deliberating
PO skipped its turn,

P3 skipped its turn

P1 skipped its turn

P3 skipped its turn.
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Metrics

Efficiency
> €nove(d) = |d
Relevance
[{m|med where m was relevant }| _
— ‘d‘ Experimental setup

> €relevance (d)
Information concealment

Effectiveness
> 61:.0‘5:.—11(da q) = ZaGA uzg,a
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Metrics example

Platform: Running  Dialogue: Terminated

[pause] [sten]

propose(do(o_L

éru;use\du 00

(0) <system>: open-dialogue(do(T), g_|
1) Agento: join-dialogue(do(T)
2) Agent 1: join-dialogue(da(T))
3) Agent2: join-dialogue(da(T})
4) Agent 3: join-dialogue(da(T))
5) Agent1: propose(do(o_1):

|| (6) Agent2: propose(do(o_0)
7) Agent0: why-propose(da(o_0)) >
8) Agent2: argue(g_d 1.0 <- ~f 2 1.0
9) Agent0: argue(f 2 1.0) --> 8

10) Agent2: argue(g_d 1.0 <- ~f 2 1,
11) Agent0: argue(f_3 1.0) --> 10
12) Agent2: argue(~f_21.0)--> 9

e | e

-

Dialogue on do(T) started with mutual goal g_d.
The platform is now paused

The platform is now running

The dialogue state was changed to Joining

The dialogue state was changed to Deliberating
PO skipped its turn

P3 skipped its turn

P1 skipped its turn

P3 skipped ts tum,

6move(d) =38 6relevance(d) =1

RN
€rota1(d,do(0p)) = 10 ’%ﬁ§

The deliberation
dialogue

Efficiency and
effectiveness
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Agent model

Experimental setup

Preliminary
observations

Future work
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Running experiments

» Generating and playing many scenarios

Dialogue model
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Running experiments

» Generating and playing many scenarios

Dialogue model

Agent model

» Applying metrics Experimental set

Preliminary
observations
Future work
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Running experiments

» Generating and playing many scenarios
» Applying metrics
» Comparing results (ANOVA) P

observations
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Partial versus complete knowledge
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Percentage negated facts
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Percentage negated facts
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Partial versus complete knowledge
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Future experiments

» Varying protocol rules
e QOutcome selection function

Efficiency and
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Future experiments

» Varying protocol rules

e QOutcome selection function
» Varying strategies

 Belief revision

* Move generation
* Arguing versus non-arguing

Future work
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