
A D
ialectical A

pproach for
A

rgum
ent-B

ased Judgm
ent A

ggregation

M
artin C

am
inada

R
ichard B

ooth
 

C
ardiff U

niversity



A
rgum

ent-B
ased

Judgm
ent A

ggregation
●

shared argum
entation fram

ew
ork

●
each agent has his ow

n opinion (com
plete labelling)

●
how

 to aggregate these to form
 a group opinion(labelling)?

●
topic of quite som

e recent research:
- C

am
inada &

 P
igozzi (JA

A
M

A
S

 2011)
- C

am
inada, P

igozzi &
 P

odlaszew
ski (IJC

A
I 2011)

- B
ooth, A

w
ad &

 R
ahw

an (K
R

 2014)
- B

ooth (Festschrift B
rew

ka, 2015)
- P

odlaszew
ski (P

hD
 2015)

- A
w

ad (P
hD

 thesis 2015)



A
rgum

ent-B
ased JA

Prelim
inaries (1/2)

●
⊓(Lab

1  …
 Lab

n )
in: argum

ent labelled
in by each Lab

i

out: argum
ent labelled

out by each Lab
i

undec: all other cases

●
⊔(Lab

1  …
 Lab

n )
in: argum

ent labelled
in by som

e Lab
i

and not labelled
out by any Lab

j

out: argum
ent labelled

out by som
e Lab

i

and not labelled
in by any Lab

j

undec: all other cases



A
rgum

ent-B
ased JA

Prelim
inaries (2/2)

●
Lab

1  ⊑
 Lab

2  
(“sm

aller or equal”)
in(Lab

1 ) ⊆
 in(Lab

2 ) ∧ out(Lab
1 ) ⊆

 out(Lab
2 )

●
↓Lab 

(“dow
n-adm

issible”)
biggest adm

issible labelling
that is sm

aller or equal to Lab

●
↑Lab

(“up-com
plete”)

sm
allest com

plete labelling
that is bigger or equal to Lab



Judgm
ent A

ggregation O
perators

(C
am

inada &
 Pigozzi, JA

A
M

A
S 2011)

●
S

ceptical O
perator: ↓⊓(Lab

1  …
 Lab

n )

●
C

redulous O
perator: ↓⊔(Lab

1  …
 Lab

n )

●
S

uper C
redulous O

perator: ↑↓⊔(Lab
1  …

 Lab
n )



D
ow

n-A
dm

issible
D

iscussion G
am

e

●
G

iven a labelling Lab, is there an adm
issible

labelling Lab' ⊑
 Lab that labels A in?

●
Idea: run the discussion gam

e for adm
issibility

(C
am

inada, D
vorak and Vesic, JLC

 2016)
w

ith additional restriction that
it has to stay “inside” of Lab



U
p-C

om
plete

D
iscussion G

am
e

●
O

bservation: the grounded labelling is
the up-com

plete of the all-undec labelling

●
Idea: run the grounded discussion gam

e
(C

am
inada 2016) w

ith “forced com
m

itm
ent”

w
henever the discussion hits in or out in Lab



Exam
ple C

redulous JA
D

iscussion G
am

e

P
roponent: “W

e can all agree that D
 has to be in”

R
oom

: “A
ye” (A

gent 1) “A
ye” (A

gent 2)
O

pponent: “B
ut then w

e'd also have to agree that
    D

's attacker C
 is out. B

ased on w
hat grounds?”

R
oom

: “A
ye” (A

gent 1) “A
ye” (A

gent 2)
P

roponent: “W
e can all agree that C

 has to be out   
  because w

e can agree that A has to be in”
R

oom
: “A

ye” (A
gent 1) “N

ay” (A
gent 2)

A
gent 1:  ( {A

,D
}, {B

,C
}, ∅

 )

A
gent 2:  ( {B

,D
}, {A

,C
}, ∅

 )

AB
C

D



R
esearch C

ontext

●
E

veryday argum
entation

tends to have a
dialectic nature (dialogue / discussion)

●
Form

al argum
entation

tends to be aboutgraph theory
●

R
esearch A

genda: H
ow

 to interpret
this graph theory in a dialectical w

ay?
- stable sem

antics
(C

am
inada &

 W
u 2009)

- preferred sem
antics

(Vreesw
ijk &

 P
rakken 2000)

- ideal sem
antics

(D
ung, M

ancarella &
 Toni 2007)

- grounded sem
antics

(P
rakken &

 S
artor 1997)

- argum
ent-based JA

[TH
IS

 PA
P

E
R

]


