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C
ontents

•
M

otivation
for

logicalform
alizations

of
argum

entation

•
A

fram
ew

ork
for

argum
entation

using
classicallogic

–
Presenting

argum
ents

+
counterargum

ents

–
Judging

argum
ents

+
counterargum

ents

•
M

otivation
for

taking
the

audience
into

account

–
C

om
paring

argum
ents

w
ith

the
beliefs

of
the

audience

•
C

om
putationalissues

•
C

onclusions

2



M
otivation

for
logicalform

alisations
of

practicalargum
entation

3



A
n

argum
ent:

A
claim

w
ith

som
e

justification

•
A

llsquares
have

fours
corners.

T
hatis

a
square,and

so
ithas

four

corners.

•
If

I
had

a
sister,I

w
ould

know
aboutit.A

s
I

don’tknow
aboutit,I

don’thave
a

sister.

•
If

the
patienthas

angina,then
prescribe

daily
asprin.

M
r

Jones
has

angina,therefore
prescribe

him
daily

asprin.

•
T

his
film

should
have

w
on

an
O

scar
because

itw
as

a
good

m
ovie

w
ith

an
edge.
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A
rgum

entation
as

a
cognitive

process

A
rgum

entation
is

a
key

w
ay

hum
ans

dealw
ith

conflicting
inform

ation:

•
A

rgum
entation

involves
identifying

argum
ents

and
counterargum

ents

relevantto
an

issue
(e.g.

W
hatare

the
pros

and
cons

for
the

safety
of

m
obile

phones
for

children?).

•
A

rgum
entation

involves
w

eighing,com
paring,or

evaluating

argum
ents.

(e.g.
W

hatsense
can

w
e

m
ake

of
the

argum
ents

concerning
m

obile
phones

for
children?).

•
A

rgum
entation

m
ay

involve
draw

ing
conclusions

(e.g.
A

parent

answ
ering

the
question

“A
re

m
obile

phones
safe

for
m

y
children?”).

•
A

rgum
entation

m
ay

involve
convincing

an
audience

(e.g.
A

politician
m

aking
the

case
thatm

obile
phones

should
be

banned
for

children
because

the
risk

of
radiation

dam
age

is
too

great)
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A
rgum

entation
involves

one
or

m
ore

agents

•
M

onologicalargum
entation

–
e.g.

A
new

spaper
article

by
a

journalist

–
e.g.

A
politicalspeech

by
a

politician

–
e.g.

A
review

article
by

a
group

of
scientists

–
e.g.

A
problem

analysis
by

som
eone

prior
to

m
aking

a
decision

•
D

ialogicalargum
entation

–
e.g.

L
aw

yers
arguing

in
a

court

–
e.g.

T
raders

negotiating
in

a
m

arketplace

–
e.g.

Politician
debating

aboutnew
legislation

6



B
ackground

to
m

onologicalargum
entation

•
M

onologicalargum
entation

involves
collating

inform
ation

(certain

and
uncertain).

–
O

bjective
info

(e.g.
externally

m
easured

or
verifiable,trusted

3rd

party
sources,etc)

–
Subjective

info
(e.g.

beliefs,opinions,personalpreferences,etc)

–
H

ypotheticalinfo
(e.g.

info
used

for
the

sake
of

argum
entation)

•
M

onologicalargum
entation

involves
analysing

thatinform
ation

w
ithoutrecourse

to
other

agents.

•
M

onologicalargum
entation

can
be

view
ed

as
an

internalprocess
w

ith

perhaps
a

tangible
output(e.g.

an
article

or
a

speech
or

a
decision).

•
D

ialogicalargum
entation

can
be

view
ed

as
incorporating

m
onologicalargum

entation.
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F
orm

alising
m

onologicalargum
entation

•
A

bstract
argum

entation:
G

raph-based
approaches

(each
node

is
an

argum
entand

each
arc

is
an

attack
relationship)

e.g.
D

ung,B
ench-C

apon,D
unne,C

ayroletal,C
oste-M

arquis
etal,etc.

•
D

efeasible
argum

entation:
D

efeasible
logic-based

approaches

(propositionalkb
&

literalqueries)
thatuse

a
non-classicalnotion

of

im
plication.

e.g.
N

ute,Sim
arietal,C

ayroletal,C
am

inada+
A

m
goud,Prakken,K

rause
etal,Toni

etal,etc.

•
C

oherence
argum

entation:
C

lassicallogic-based
approaches

(propositional/first-order
kb

&
queries)

thatbase
each

argum
enton

a

consistentsubsetof
the

inform
ation

available.

e.g.
Pollock,B

enferhatetal,E
lvang

etal,A
m

goud+
C

ayrol,B
esnard+

H
unter,etc.
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P
resenting

argum
ents

+
counterargum

ents

9



A
rgum

ents

L
et∆

be
setof

form
ulas

in
classicallogic

A
n

argum
ent

is
a

pair〈Φ
,α〉

such
that

1.
Φ
��
⊥

2.
Φ
�
α

3.
Φ

is
a

m
inim

alsubsetof∆
satisfying

2

Φ
is

the
support

and
α

is
the

claim
of

the
argum

ent

E
xam

ple:
L

et∆
=

{α
,α

→
β
,γ→

¬
β
,γ
,δ,δ→

β
,¬
α
,¬
γ}

Som
e

argum
ents

are:
〈{α

,α
→
β},β〉

〈{γ→
¬
β
,γ},¬

β〉
〈{δ,δ→

β},β〉
〈{α

,¬
γ},α∧

¬
γ〉
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A
rgum

ents:
A

first-order
exam

ple

f
1

∀
x
.(v

a
l
i
d
D
r
u
g
T
r
i
a
l
(t
r
i
a
l
7
8
)→

(h
e
a
l
t
h
y
(x

)∧
u
n
d
e
r
7
5
(x

)∧
t
r
e
a
t
m
e
n
t
(x

,
p
2
3
7
,
5
0
m
g
,
d
a
i
l
y
)

→
d
e
c
r
e
a
s
e
B
l
o
o
d
C
h
o
l
e
s
t
e
r
o
l
(x

)))

f
2

∀
x
,
y
.((n

u
m
b
e
r
O
f
P
a
t
i
e
n
t
s
(x

,
y
)∧

y
>

1
0
0
0∧

t
r
i
a
l
A
t
G
o
o
d
H
o
s
p
i
t
a
l
(x

))

→
v
a
l
i
d
D
r
u
g
T
r
i
a
l
(x

))

f
3

n
u
m
b
e
r
O
f
P
a
t
i
e
n
t
s
(t
r
i
a
l
7
8
,
2
4
7
9
)∧

2
4
7
9

>
1
0
0
0

∧
t
r
i
a
l
A
t
G
o
o
d
H
o
s
p
i
t
a
l
(t
r
i
a
l
7
8
)

f
4

∀
x
.(h

e
a
l
t
h
y
(x

)∧
u
n
d
e
r
7
5
(x

)∧
t
r
e
a
t
m
e
n
t
(x

,
p
2
3
7
,
5
0
m
g
,
d
a
i
l
y
)

→
d
e
c
r
e
a
s
e
B
l
o
o
d
C
h
o
l
e
s
t
e
r
o
l
(x

))

T
his

can
be

sum
m

arized
by

the
follow

ing
argum

ent,w
here{

f
1
,f

2
,f

3 }
is

the
supportfor

the
argum

ent,and
f
4

is
the

consequent.

〈{
f
1
,f

2
,f

3 }
,f

4 〉
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C
ounterargum

ents

A
rebuttalfor〈Φ

,α〉
is

an
argum

ent〈Ψ
,β〉

w
here

β
�
¬
α

A
n

undercut
for〈Φ

,α〉
is

an
argum

ent〈Ψ
,¬

(φ
1 ∧

...∧
φ

n )〉
w

here{φ
1 ,...,φ

n }⊆
Φ

E
xam

ple:
L

et∆
=

{α
,α

→
β
,γ
,γ→

¬
α}

•
〈{γ

,γ→
¬
α},¬

α〉
is

an
undercutfor〈{α

,α
→
β},β〉

•
〈{γ

,γ→
¬
α},¬

(α∧
(α

→
β
))〉

is
a

m
ore

conservative
undercut
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C
anonicalundercut

A
canonicalundercut

for
an

argum
ent〈Φ

,α〉,w
here

Φ
=

{φ
1 ,..,φ

n },
is

an
argum

entof
the

follow
ing

form

〈Ψ
,¬

(φ
1 ∧

...∧
φ

n )〉

E
xam

ple

〈{¬
α∨

¬
β},¬

(α∧
β
)〉

is
a

canonicalundercutfor〈{α
,β},α∧

β〉

•
A

canonicalundercutis
a

“m
axim

ally
conservative”

undercutin
the

sense
thatthe

supportand
claim

are
the

w
eakestpossible

for
an

undercut.

•
B

ecause
they

are
m

axim
ally

conservative,they
subsum

e
m

any
other

undercuts,thereby
rem

oving
m

uch
redundancy.
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E
xam

ple
of

an
argum

ent
tree

•
α

=
Sim

on
Jones

is
a

M
em

ber
of

Parliam
ent

•
β

=
W

e
can

publicise
details

aboutthe
private

life
of

Sim
on

Jones.

•
γ

=
Sim

on
Jones

justresigned
from

the
H

ouse
of

C
om

m
ons.

〈{α
,α

→
β},β〉

↑
〈{γ

,γ→
¬
α},

�〉
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A
nother

exam
ple

of
an

argum
ent

tree

〈{∀
x
.Q

(x),∀
x
.Q

(x)→
∃
y
,z
.S

(y
,z)},∃

y
,z
.S

(y
,z)〉

↑
〈{P

a
,∀
x
.(P

(x)→
¬
Q

(x)∨
R

(x)),¬∃
x
.R

(x)},
�〉

↗
↖

〈{∃
x
.¬

(P
(x)→

¬
Q

(x)∨
R

(x))},
�〉

〈{∀
x
.¬

(P
(x)∧

¬
R

(x))},
�〉
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A
negative

exam
ple

L
et∆

=
{α
,α

→
β
,γ→

¬
α
,γ}

〈{α
,α

→
β},α∧

β〉
↑

〈{γ
,γ→

¬
α},...〉

↑
〈{α

,γ→
¬
α},...〉

T
his

is
notan

argum
enttree

because
the

undercutto
the

undercutis
actually

m
aking

exactly
the

sam
e

point(α
and

γ
are

incom
patible)

as
the

undercutitself
does,justby

using
m

odus
tollens

instead
of

m
odus

ponens
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A
nother

negative
exam

ple

L
et∆

=
{α
,β
,α

→
γ
,β

→
δ,¬

α∨
¬
β}

〈{α
,β
,α

→
γ
,β

→
δ},γ∧

δ〉
↗

↖
〈{α

,¬
α∨

¬
β},¬

β〉
〈{β

,¬
α∨

¬
β},¬

α〉
T

his
is

notan
argum

enttree
because

the
tw

o
children

nodes
are

not

canonicalundercuts.
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A
rgum

enttrees

A
n

argum
ent

tree
for

α
is

a
tree

w
here

the
nodes

are
argum

ents
such

that

1.
T

he
rootis

an
argum

entfor
α

2.
For

no
node〈Φ

,β〉
w

ith
ancestor

nodes〈Φ
1 ,β

1 〉,...,〈Φ
n
,β

n 〉
is

Φ
a

subsetofΦ
1 ∪

···∪
Φ

n

3.
T

he
children

nodes
of

a
node

N
consistof

canonicalundercuts
for

N

thatobey
2.

A
com

plete
argum

ent
tree

is
an

argum
enttree

w
here

children
nodes

of
a

node
N

consistof
allcanonicalundercuts

for
N

thatobey
2.
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N
eed

for
argum

entation
w

ith
first-order

logic

A
rgum

entation
system

s
based

on
defeasible

logic
are

restricted
to

propositionalrules
of

the
form

(w
here

α
1 ,...,α

i ,β
are

ground
literals),

and
claim

s
are

restricted
to

being
literals.

α
1 ∧

...∧
α

i →
β

Y
etany

applications
for

argum
entation

require
know

ledgebases
and

queries
w

ith

•
D

isjunction

•
A

rbitrary
nesting

of
connectives

•
E

xistentialand
universalquantification

•
E

quality

19



Judging
argum

ents
+

counterargum
ents

20



E
xam

ple
of

judgem
ent

B
lue

argum
ents

are
undefeated

R
ed

argum
ents

are
defeated

M
r

Jones
has

to
have

surgery
to

rem
ove

the
hearttum

our

↑
T

his
is

nota
good

plan:
If

w
e

do
it,there

is
a

50%
chance

he
w

illdie
in

the
theatre

↑
B

utif
w

e
do

nothing,then
there

is
a

100%
chance

he
w

illdie
w

ithin
one

m
onth

21



Judgem
ent

of
argum

ents

•
T

here
are

various
w

ays
w

e
can

judge
individualtrees

to
ascertain

w
hether

the
rootargum

entis
“w

arranted”.

•
A

com
m

on
definition

(e.g.
G

arcia+
Sim

ari)
is

“recursive
defeat”

–
For

any
leaf

node
A

i ,m
a
rk(A

i )
=

undefeated

–
For

any
non-leaf

node
A

i ,m
a
rk(A

i )
=

defeated

iff
there

is
a

child
A

j ,s.t.
m
a
rk(A

j )
=

undefeated

–
For

any
non-leaf

node
A

i ,m
a
rk(A

i )
=

undefeated

iff
for

allchildren
A

j ,m
a
rk(A

j )
=

defeated

–
T

he
rootargum

ent
A

r
is

w
arranted

iff
m
a
rk(A

r )
=

undefeated

22



E
xam

ple
of

judgem
ent

B
lue

argum
ents

are
undefeated

R
ed

argum
ents

are
defeated〈{β

,β
→
α},α〉

↑
〈{γ

,δ,δ∧
γ→

¬
β},

�〉
↗

↖
〈{φ

,φ
→

¬
γ},

�〉
〈{ψ

,ψ
→

¬
δ},

�〉
↗

↖
〈{¬

(φ
→

¬
γ)},

�〉
〈{¬

(ψ
→

¬
δ)},

�〉

23



Taking
degree

of
undercut

into
account

A
re

allundercuts
equal?

C
an

they
alldefeattheir

parent?

〈{∀
x
.P

(x)},∀
x
.P

(x)〉
〈{∀

x
.P

(x)},∀
x
.P

(x)〉
↑

1/n
↑

n
/n

〈{¬
P

(a)},
�〉

〈{∀
x
.¬
P

(x)},
�〉

H
ere

n
is

a
param

eterization
of

the
size

of
the

dom
ain

(e.g
cardinality

of
the

H
erbrand

universe).

24



Taking
degree

of
undercut

into
account

For
the

predicates

H
(x

)
=

x
uses

a
hom

eopathic
treatm

ent

L
(x

)
=

x
uses

a
treatm

entthathas
a

long
history

E
(x

)
=

x
uses

a
treatm

entthatis
effective

w
e

can
construct

〈{
H

(p
0
),∀

x
.(H

(x
)→

L
(x

)),∀
x
.(L

(x
)→

E
(x

)}
,E

(p
0
)〉

↑
m

/
n

〈{
H

(p
1
)∧

¬
E

(p
1
)∧

......∧
H

(p
m

)∧
¬

E
(p

m
)}

,
�〉

So
as

the
num

ber
of

patients
m

increases
w

ho
have

taken
a

hom
eopathic

treatm
entand

found
thatitis

noteffective,the
greater

the
degree

of
undercut.

Since
no

treatm
entis

perfect,and
every

treatm
entw

ould
have

som
e

degree
of

undercut.

25



A
n

abstraction
of

a
labelled

argum
ent

tree

Provided
A

0 ,A
1 ,A

2 ,....,A
5

as
w

ellas
k
,m

,n
(w

here
k
<
n

and
m
<
n

)

conform
w

ith
our

definitions,here
is

a
labelled

argum
enttree

in
abstract

form
:

A
0

1/n
↗

↖
m
/n

A
1

A
2

1/n
↗

↖
1/n

↑
k
/n

A
3

A
4

A
5

26



Judgem
ent

involves
sem

antic
issues

In
addition

to
judging

the
structure,w

e
also

need
to

judge
the

m
eaning

of

argum
ents

(w
hether

atom
ic

or
logical).

B
uy

an
originalM

ing
vase

for
100

E
uro

because
itis

cheap

↑
D

on’tbuy
a

vase
if

there
is

a
sm

allchip
in

it

B
uy

an
Ikea

vase
for

5
E

uro
because

itis
cheap

↑
D

on’tbuy
a

vase
if

there
is

a
sm

allchip
in

it

27



Judgem
ent

involves
sem

antic
issues

Is
the

rootdefeated
in

this
firsttree

w
hen

the
undercutdoes

notseem
believable?

G
o

to
B

erm
uda

because
there

are
nice

beaches

↑
D

on’tgo
to

B
erm

uda
because

itis
dangerous

flying
through

the
triangle

G
o

to
B

erm
uda

because
there

are
nice

beaches

↑
D

on’tgo
to

B
erm

uda
because

flying
there

causes
too

m
uch

environm
entaldam

age

O
ne

approach
is

to
consider

believability
of

argum
ents

from
the

perspective
of

the
audience.

28



M
otivation

for
taking

the
audience

into
account29



T
here

is
alw

ays
an

audience
for

practical
argum

entation

•
A

new
spaper

article
by

a
journalist

•
A

politicalspeech
by

a
politician

•
A

review
article

by
a

scientist

•
A

uto-argum
entation

w
here

itis
im

portantfor
agents(s)

to
identify

key
argum

ents/counterargum
entfor

their
ow

n
use,such

as
for

problem
analysis

prior
to

m
aking

a
decision.

–
A

n
oncology

m
anagem

entplan
for

clinician
+

patient

–
A

nnotated
notes

m
ade

w
hen

looking
for

a
house

to
buy

30



Judging
argum

ents
w

.r.t.the
audience

•
Taking

the
audience

into
accountis

a
w

ay
for

argum
entation

system
s

to
interactintelligently

and
m

ore
m

eaningfulw
ith

users.

•
T

here
appear

to
be

a
num

ber
of

dim
ensions

to
consider

including

–
V

alues
(B

ench-C
apon

JL
C

2003,A
tkinson

etalA
A

A
I’07)

–
Im

pact(H
unter

A
A

A
I’04)

–
B

elievability
(H

unter
A

A
A

I’04)

–
R

elevance
to

decision
(A

m
goud+

Prade
A

A
M

A
S’05)

–
R

elevance
to

topics
of

interest(H
unter

draft)

•
T

hese
dim

ensionalare
partof

a
shiftfrom

a
syntactic

approach
to

a

sem
antic

approach,or
even

a
sem

iotic
approach,to

judging.
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T
here

is
also

a
need

to
be

aposite
for

an
audience

•
C

onsider
an

article
in

a
currentaffairs

m
agazine:

O
nly

a
sm

allsubset

of
allpossible

argum
ents,thateither

the
w

riter
or

the
reader

could

constructfrom
their

ow
n

know
ledgebases,are

used.

•
A

journalistregards
som

e
argum

ents
as

having
higher

im
pactand/or

m
ore

believable
for

the
intended

audience
and/or

...
than

others,and

so
m

akes
a

selection.

•
T

his
need

for
apositeness

is
reflected

in
law

,m
edicine,science,

politics,advertising,m
anagem

ent,......,and
justordinary

every-day

life.
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M
ore

believable
argum

entation
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M
otivation

for
m

ore
believable

argum
ents

•
A

rgum
ents

are
tailored

to
the

likely
beliefs

of
the

audience.

•
So

good
argum

ents
are

believable
argum

ents.

•
C

onsider
a

politician
w

ho
is

giving
a

speech
on

a
plan

by
the

governm
entto

charge
car

drivers
to

be
able

to
drive

into
the

city,and

the
audience

m
ightbe

one
of

the
follow

ing:

–
a

group
of

residents
w

ho
live

in
the

city

–
a

group
of

representatives
for

sm
allbusinesses

in
the

city

•
T

he
need

to
tailor

argum
ents

according
to

the
beliefs

of
the

audience

is
reflected

in
m

any
professionaldom

ains
(e.g.

m
edicine,law

,

journalism
,science,com

m
erce,etc).
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M
otivation

for
m

ore
believable

argum
ents

N
=

Itw
illbe

a
nice

w
eekend

for
a

B
B

Q
party

B
=

W
e

should
have

a
B

B
Q

party

R
=

T
he

w
eather

forecastis
for

rain
atthe

w
eekend

S
=

T
he

astrologicalforecastsays
itw

illnotbe
a

good
w

eekend
for

a
party

〈{N
,N

→
B},B〉

〈{N
,N

→
B},B〉

↑
↑

〈{R
,R

→
¬
N
},

�〉
〈{S

,S
→

¬
N
},

�〉
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E
m

pathy
and

antipathy
for

argum
ents

•
M

odelthe
beliefs

of
the

intended
audience

by
a

setof
propositional

form
ulae

Γ
.

•
E

valuate
the

em
pathy/antipathy

the
audience

w
ould

have
for

each

argum
ent〈Φ

,α〉
in

an
argum

enttree
based

on
their

beliefs.

–
E

m
pathy

is
the

degree
to

w
hich

Γ
entails

Φ
(e.g.

the
proportion

of

m
odels

ofΓ
thatare

m
odels

ofΦ
).

–
A

ntipathy
is

the
degree

to
w

hich
Γ

conflicts
Φ

(e.g.
the

m
inim

um

D
alaldistance

betw
een

the
m

odels
ofΓ

and
the

m
odels

ofΦ
).
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P
airw

ise
theory

com
parison

L
et
M

(X
,Y

)
be

the
setof

interpretations
of
X

delineated
by

atom
s

in
Y

.

M
(X
,Y

)
=

{w
|=

∧
X

|
w

∈
I(Y

)}

L
et
X

=
{α}

and
Y

=
{β∧

γ}.

M
(X
,X

∪
Y

)
=

{{α
,β
,γ},{α

,β},{α
,γ},{α}}

M
(Y
,X

∪
Y

)
=

{{α
,β
,γ},{β

,γ}}
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D
egree

of
entailm

ent

L
et
X

and
Y

be
sets

of
classicalpropositionalform

ulae
each

of
w

hich
is

consistent(i.e.
X

��
⊥

and
Y

��
⊥

).T
he

degree
of

entailm
ent

of
X

for

Y
,denoted

E
(X
,Y

),is
defined

as
follow

s:

E
(X
,Y

)
=

|M
(X
,X

∪
Y

)∩
M

(Y
,X

∪
Y

)|
|M

(X
,X

∪
Y

)|

E
(α
,α∧

β
)

=
1/2

E
(α
,α∧

β∧
γ)

=
1/4

E
(α
,α∧

β∧
γ∧

δ)
=

1/8
E

(α∧
β
,α∨

β
)

=
1

E
(α

∧
β
,α∧

ε)
=

1/2
E

(α∧
β∧

γ
,α∧

ε)
=

1/2

E
(α

∧
β∧

γ∧
δ,α∧

ε)
=

1/2
E

(α∧
β
,α∧

¬
β
)

=
0
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D
egree

of
conflict

For
X

and
Y

,sets
of

classicalpropositionalform
ulae

each
of

w
hich

is

consistent,the
degree

of
conflict

is
defined

as
follow

s:

C
(X
,Y

)
=

M
in(D

istan
ces(X

,Y
))

log
2 (|I(X

∪
Y

)|)

C
(α∧

β
,α∧

¬
β
)

=
1/2

C
(α∧

β
,¬
α∨

¬
β
)

=
1/2

C
(α∧

β
,¬
α∧

¬
β
)

=
1

C
(α∧

β
,¬
α∧

β
)

=
1/2
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B
elievability

of
argum

enttrees

L
et〈Φ

,α〉
be

an
argum

entand
letΓ

be
a

beliefbase.

•
T

he
em

pathy
for〈Φ

,α〉
is
E

(Γ
,Φ

).

•
T

he
antipathy

for〈Φ
,α〉

is
C

(Γ
,Φ

).

L
et∆

={α∨
β
,α

→
γ
,¬
γ
,¬
β
,δ↔

β}
and

letΓ
=

{α
,¬
β}.

〈{α
∨
β
,¬
β},α∨

¬
δ〉

↑
〈{α

→
γ
,¬
γ},

�〉

So
E

(Γ
,{α∨

β
,¬
β})

=
1

and
C

(Γ
,{α

→
γ
,¬
γ})

=
1/3.
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A
n

exam
ple

C
onsider

the
follow

ing
beliefs

of
a

group
of

pensioners

B
=

B
etter

treatm
ents

for
serious

diseases
are

available

C
=

M
ore

m
oney

needs
to

be
spenton

better
treatm

ents

¬
L

=
T

here
is

nota
lack

of
cheap

entertainm
entfacilities

for
teenagers

to
relax

and
unw

ind

¬
M

=
C

urrentteenagers
do

nothave
m

ore
w

orries
and

pressures
than

any
previous

generation

¬
N

=
T

he
governm

entshould
notprovide

cheap
entertainm

entfacilities
for

teenagers

ForT
=

Tax
increase

is
necessary

w
e

have

A
1

=
〈{

B
,B

→
C

,C
→

T}
,T〉

A
2

=
〈{

L
,M

,L
∧

M
→

N
,N

→
T}

,T〉
So

em
pathy

by
the

pensioners
for

A
1

is
1/2,and

antipathy
by

the
pensioners

for
A

2
is

1/2.
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Selecting
a

m
ore

believable
subtree

For
a

beliefbase{δ,¬
γ},

〈{β
→
α
,β},α〉

A
ntipathy

=
E

m
pathy

=
0

↗
↖

A
ntipathy

=
1/3

〈{γ∧
¬
β},�〉

〈{δ,α
↔

¬
δ},�〉

E
m

pathy
=

1/2

↑
↑

E
m

pathy
=

1
〈{¬

γ},�〉
〈{¬

δ},�〉
A

ntipathy
=

1
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C
onclusions

on
taking

the
audience

into
account

•
N

um
erous

form
altheories

of
argum

entation
evaluate

argum
ents

on
grounds

of
certainty

and
preference

as
view

ed
from

the
presenter’s

perspective,butthe
audience’s

perspective
is

increasingly
of

interest.

•
Taking

audience
into

accountm
eans

that

–
the

“m
ore

appropriate”
argum

ents
can

be
presented.

–
the

argum
ents

can
be

better
judged.

•
N

um
ber

of
dim

ensions
to

consider

–
V

alues
(M

oral/ethicalcriteria)

–
Im

pact(E
ffecton

desiderata)

–
B

elievability
(E

m
pathy/A

ntipathy)

–
R

elevance
to

decision
(E

ffecton
goals)

–
R

elevance
to

topics
of

interest(W
hatan

argum
entis

about)
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C
om

putationalissues
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Im
plem

enting
logic-based

argum
entation

T
here

are
prototype

im
plem

entations
for

argum
entation

system
s

based
on

defeasible
logic.

•
D

efeasible
L

ogic
Program

m
ing

Interpreter
(w

w
w

.cs.uns.edu.ar/grs/)

•
A

SPIC
C

om
ponents

(w
w

w
.argum

entation.org)

•
C

aSA
PI

System
for

A
rgum

entation
(w

w
w

.doc.ic.ac.uk/ft/)

T
here

is
an

ongoing
developm

entof
an

im
plem

entation
for

an

argum
entation

system
based

on
classicallogic.
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C
onstructing

argum
ent

trees
is

expensive

B
uilding

an
argum

enttree
involves

m
any

calls
to

an
autom

ated
theorem

prover
(an

A
T

P).E
ach

call,denoted
Ψ

?β
,returns

eitherΨ
�
β

orΨ
��
β

.

If
w

e
w

antto
know

if〈Φ
,α〉

is
an

argum
ent,then

w
e

have
a

series
of

calls

w
here

Φ
=

{φ
1 ,..,φ

k }.

(Φ
?α

),(Φ
?⊥

),(Φ
\{φ

1 }?α
),...,(Φ

\{φ
k }?α

)

In
the

w
orstcase,to

find
allargum

ents
in

∆
for

α
,w

e
require

2
n
+

1
calls

to
the

A
T

P
(w

here|∆|=
n

).
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Tackling
problem

s
of

com
putationalviability

•
C

om
plexity

analyses

•
T

heoreticalproposals

–
C

om
pilation

of
a

know
ledgebase

(B
esnard+

H
unter

K
R

’06)

–
C

ontouring
(H

unter
E

C
A

I’06)

–
A

pproxim
ate

argum
ents

(H
unter

N
M

R
’06)

•
E

m
piricalstudies

–
E

PSR
C

“A
rgum

entation
Factory”

Project(Started
Jan

2007)
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C
onclusions

for
the

talk

In
this

talk,w
e

have
considered

som
e

elem
ents

of
practicalargum

entation

thatcan
be

conceptualized
in

a
logic-based

fram
ew

ork.

•
Presenting

argum
ents

+
counterargum

ents

•
Judging

argum
ents

+
counterargum

ents

•
Intrinsic

analyses
(e.g.

degree
of

undercut,degree
of

inconsistency,

degree
of

inform
ation,etc.)

•
E

xtrinsic
analyses

(e.g.
value,im

pact,believability,relevance,etc.)

•
R

ationalizing
argum

ents
+

counterargum
ents

(e.g.
pruning

argum
ents,m

erging
equivalentor

sim
ilar

argum
ents,etc.)

•
C

om
putationalissues

(e.g.
com

plexity,algorithm
s,etc)
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M
ore

inform
ation

Papers
at

w
w

w
.cs.ucl.ac.uk/staff/a.hunter

B
ook

to
be

published
early

in
2008

Philippe
B

esnard
&

A
nthony

H
unter

E
lem

ents
of

A
rgum

entation

M
IT

Press
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