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The Plan

@ Assumption-Based Argumentation
© The Relation between d- and r-defeat
© Translating ABAY into ABA'.

@ Translating ABA” into ABA?
o ABA’, and ABAY
e ABA’ to ABAY

© Outlook
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Assumption-Based Argumentation

Assumption-Based Framework: (£, R,T,Ab, ).

Premises

r={n

Assumptions
Ab ={q,p,s}

Contrariness
Operator

p =
q/

{p,s}

Argumentation Framework

{aq,s}
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The Argumentation Pipeline.

Assumption-Based
Framework

Argumentation
Framework

Acceptable
Assumptions

Accepted

Conclusions
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Assumptions-based Frameworks

Definition (Assumption-based framework)

An assumption-based framework is a tuple ABF = (L, R, Ab, ,<) where:

o L is a formal language

@ R is a set of rules

@ () £ Ab C L is the set of candidate assumptions.
o :Ab— (L) is a contrariness operator.

o < is a total order over the assumptions.

Flat Frameworks

We will additionally assume that frameworks are flat, i.e.
A, ..., An > A& R for A € Ab.
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Deductive System (£, R)

Premises

r={r}

Example

Assumptions
Ab = {q,p, s}

-} {S} Fr t
o {s,p}Fr ¢

Definition (R-deduction)

An R-deduction from A of A,
written A Fr A, is a finite tree
where
@ the root is A,
© the leaves are either empty
nodes or elements from A\,

@ the children of non-leaf nodes

are the conclusions of rules in R
whose antecedent correspond to

their children,

Q@ A is the set of all A € Ab that

occur as leaves in the tree.
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Attacks

Definition (Attacks)

Example Given an assumption-based
o Ab={p,q,s}. framework AB!: =(L,R,Ab, ), a
. _ set of assumptions A C Ab:
o R={q—pp—7}

@ A attacks an assumption

° {q} = P. A€ Ab iff A - A for some
o {p}Fr 7. ) A CA.

[ Extensions : RN : @ A attacks a set of assumptions
: © C Ab iff A attacks some
A€ O.

B Sl We'l| denote attack with the symbol
—F.
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The Argumentation Pipeline: where do

Priorities come in?.

Assumption-Based Object Level: < (over
Framework [2, 9] Assumptions)
N
Argumentation Defeat:

|

[5]

Meta Level:
[12]

Framework

Accepted
Conclusions
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Comparing Sets of Assumptions

Definition (Lifting <)
Given an assumption-based framework ABF = (L, R, Ab, ,<) and
A C Ab, we define:

e () £ A for any A € Ab and
o A <Aif B< A where {B} = min(A).
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From Attack to Defeat

Definition (Attack, defeat, reverse defeat)
Given an assumption-based framework ABF = (L, R, Ab, ,<) is a set of
assumptions A C Ab and an assumption A € Ab, we say that:
o A d-defeats A iff there is a A’ C A s.t. A +r B for some B € A and
A £ A
o A d-defeats © if A d-defeats some A € ©.
o A r-defeats © C Ab iff either

A d-defeats ©, or .
thereisa © C O s.t. © Fr B forsome B€ A, Ac A and A > @'

We will also denote d-defeat and r-defeat with, respectively, the symbols
g4 and <>,.
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Example

e Bjorn wants to go out with his friends Agnetha (A), Benny (B) and
Frida (F).

If Benny is together with Agnetha, he doesn’'t want to go out with
Frida (A, B — F).

Bjorn likes Benny more then Agnetha (A < B).

Bjorn likes Frida more then Benny (B < F).

{A, B} —¢ {F}
{F} —r {A7 B} {A7 B} 7L>d {F}
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Conflict-Free Sets of Assumptions

Example (for f-defeat)
e Ab={p,q,s}.
o R={q—=pip—7T}
e {qg}Fr P
o {ptFrq.
o {g}Frs.

[ Extensions : N

Definition (Argumentation
semantics)

Where A C Ab and x € {d,r,f}, A

IS:
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Example (for f-defeat)
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Conflict-Free Sets of Assumptions

Example (for f-defeat)
e Ab={p,q,s}.
o R={q—=pip—7T}
e {qg}Fr P
o {ptFrq.
e {q}Frs.

Extensions - HSSSMSASRAERECECEECREREERCREERE

{q,s}

Definition (Argumentation
semantics)

Where A C Ab and x € {d,r,f}, A

IS:

o x-conflict-free iff for every
AUA"CA, A Ly A
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Admissibility Semantics

Example
e Ab={p,q,s}.
o R={q—=>pPp—7q}
° {g}Fr P.
o {p}trrq.

CEEE)

Definition (Argumentation
semantics)

Where A C Ab and x € {d,r,f}, A
is:

o is x-admissible iff it is
x-conflict-free and for each set
of assumptions © C Ab, if
© —, A, then A —, ©.
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Admissibility Semantics

Definition (Argumentation

Example semantics)

o Ab={p,q,s}. Where A C Ab and x € {d,r,f}, A

e R={q—p,p— 7} is:

° {g}Frp. o is x-admissible iff it is

o {plFr T x-conflict-free and for each set

” of assumptions © C Ab, if
................................. S A{) e o B,
: : o is x-preferred iff it is maximally
(w.r.t. set inclusion)

.................................................. - admissible. 4
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The Relation between d- and r-defeat

{A B} =r {F}
{F} = {A,B} {A B} %a{F}

Definition (Contraposition [10])

ABF = (£, R, Ab, ,Val, <) is closed under contraposition if for every
A C Ab:

if A » C for some C € A
then for every B € A it holds that

({A}UA)\ {B} g D for some D € B.
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The Relation between d- and r-defeat

{A, B} —¢ {F}
{F} —r {A7 B} {A7 B} (7L>d {F}

Definition (Contraposition [10])

ABF = (£, R, Ab, ,Val, <) is closed under contraposition if for every
A C Ab:

if A » C for some C € A

then for every B € A it holds that

({A}UA)\ {B} g D for some D € B.

Conjecture
o r-defeat seems to be a kind of contraposition.

@ So perhaps if ABF is closed under contraposition, r-defeat and

d-defeat coincide?
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Well. ... [10]

Let Ab={a,b,c,d} and d > b, Let X € X for every x € {a, b, c,d}, and

bc—>d bd—<¢ cd—b

R = Iy ~ ~
b,c —a a,c— b a,b—7<¢
' ) X
facy . i s {ed}
///Y ’A‘r: <(: <o '(\///f,/ A
L==mm T NN
{d} {b,c} Zz=---- EEE A St et Gl

T N . S S~ NN |

I T -~ [P
~o ~4T7 valln’ RPN |
S P e Y

X D

~ - ~ - ~

{ab} " {b} > {bd}

Figure: Direct defeats are represented by dashed arrow whereas r-defeats are

represented by dotted-arrows.
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Well. ... [10]

Let Ab={a,b,c,d} and d > b, Let X € X for every x € {a, b, c,d}, and

bc—>d bd—<¢ cd—b

R = e
b,c —a a,c— b a,b—7<¢
) O {
et ) e
P e o
f e T
{d} ---------- > {b, C} j*:\:———r:————,“—\—;)é:‘\—h)':————|'
‘\‘"\I\N < ~ AN I
~< T %\\*\ ~aod, |
DU gl L ~A&L Y

Figure: Direct defeats are represented by dashed arrow whereas r-defeats are

represented by dotted-arrows.

Note the large ammount of self-defeating sets of assumptions.
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The Relation between d- and r-defeat

Definition (Cycle-Freeness)

ABF = (L, R, Ab, ,Val, <) is cycle-free if for every A C Ab: if A€ A
then:

Atr B forany B € A.

Theorem

If ABF is closed under contraposition and cycle-free then:
A is d-preferred iff A is r-preferred.

Cycle-Free ABFs
@ Cycle-Free ABFs have not been studied in the literature yet.
@ Seems a valuabe concept (e.g. for studying crash-resistance in ABA).

@ However, since their behaviour is not well-known, we provide
translations between ABAY and ABA' .
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The Plan

ABAf

o & = E DA
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From ABAY to ABAf.

o & E DA
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Example

Example
o Let Ab={p,q}, p<q,
e R={q— p'} and
o p=0p.

ABA¢
e {g} Fr p' and
e p<q.
o Consequently, {q} —q4 p

@ For every element of the

language A € £ we now
have elements A'.

The superscripts are used to
express priorities in the
object language.

Rules are translated in such
a way that the superscripts
are carried over in the right
way.
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Getting a grip on <

Given (£, R, Ab, , <) we suppose that:
o there is a totally ordered set (Val, <) and
@ a function f : Ab — Val such that:
» a< biff f(a) < f(b)
@ We will further expand the set Val with a maximum element w, i.e.
with a < w for all @ € Val, and (abusing notation) refer to the
resulting set Val U {w} simply as Val.
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Translation: Formal

Definition (Translation 7)

We translate a given framework ABF = (L, R, Ab, , <) into the following
framework T(ABF) = (7(L£), 7(R), 7(Ab), ,(1(Ab) x T(Ab))):

o 7(L)={A*| Ae L,a € Val}
® where - A€ R, 7(— A) = = A,

o where A1,...,An = A€ R and min({a1,...,an}) = {a},

T(A1, ..., Ap = A) = A%, L AR — AY

(R) = {r(r) | r e R}.
7(Ab) = {ATA) | A € Ab}
o A*c BB iff Ac B and o £ B.

Heyninck, StraBer, Pardo Prioritized Assumption-Based Argumentation
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Example

Example

Let Ab={p,q}, p < q and
R={q—p'}andp =p.

ABA¢
e {g} Fr p' and

e Val = {1,2} °pP<q
- =1 o Consequently, {q} —q4 p
° fla)=2 ABA'

o 7(Ab) = (', ¢*}.
o 7(R)3q* — (p')?
e p2epl.

o {¢°} Fr (p')? and
o Consequently, {g%} —¢ p?
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Adequacy

Theorem

Given an assumption-based framework ABF:
A is d-preferred (in ABF) iff 7(A) is f-preferred (in 7(ABF))
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From ABA" to ABAY.

o & E DA
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o Ab={A, B,F}
e R={A B— F}

e A< B<F.
{A, B} —¢ {F}
{FY £ {AY {F} ., {B}
ABA}”\ Sé;’;ion 42 ABA’, Sectior; \4\'1\ABA’
~_ 7
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Closing Frameworks under Conjunction.

ABAj’\ Section 4.2 ABA, Section 4'1\ABAr
\_/
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Definition (Conjunction)
Where ABF = (L, R, Ab, , <), we define ABF" = (L, R", Ab", <),
where:

o ,C/\:{Al/\.../\An|A1,...,An€£,n€N}.

@ R’ is the smallest set:

containing R.

closed under:

(A-introduction) Ay, ..., A, — N{A1,..., An}
(N-elimination) N A — A for all A € A

o AbN ={\A"| A’ Cq, Ab}
For any A C Ab, let:

o AN={N\A"| A Cg, A}

o AN={A|NA e A Ac A}
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Definition (ABF” framework, continued)

Given an ABF = (L, R, Ab, o, <) framework, we define
ABF" = (L",R",Ab", , <) where L",R" and Ab" are defined as
above, and (abusing notation),
o < js extended to Ab" as follows:
min(A) =4 min({f(A) | A € A}).
Where A C Ab, f(A\ A) =4 min(A).
Where A C Ab™ we define min(A) =4s min(An).
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Example

Let Ab={A,B,F}, R={A,B—F}and A< B <F.
o LN={A B,F,ANB,BANF,ANF,ANBAF}.
e R"=RU{AB—-AAB,ANB— AAANB—B,...}.
o AN ={A,B,F,ANB,BANF,ANF,ANBAF}
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Semantics for ABA,

Definition
Given ABF = (L,R,Ab, ,<)x € {d,r,f} and A C Ab",
let " (A) be the set of all A" C A that are closed under A-intro and
A-elim.
e A is A-closed iff A € p"(Ab)
e A is x-A-conflict-free iff there are no A1, Ay € " (A) such that A
x-defeats N\».

@ A is x-A-admissible iff it is x-A-conflict-free, N-closed and for all
© € p"\(Ab) that x-defeat A, there is a A’ € p"(Delta) that
x-defeats ©.

x-A\-preferred extensions are defined as usual.
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Adequacy

Theorem

Given an assumption-based framework ABF and x € {d, r}:
A is x-preferred (in ABF) iff A" is x-A\-preferred (in ABF").

Heyninck, StraBer, Pardo Prioritized Assumption-Based Argumentation 31/ 45



ABA’. to ABA?

ABAZ

Section 4.2 ABA®
V

Section 4.1~

ABA"

o & = E DA
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o Ab* = {A* | A€ Ab"} such that:

» LN Ab=0and
» whenever A # B then A* # B*.
» Let 7(£) = LN U Ab*.

Definition
Given an ABF, 7(ABF) = (7(L),7(R), Ab", , <) where:
o C— (N A)" € R iff
A,...,AyFrn B

BeC
{Al,...,An}< C

o 7(R) =R "UR
o Where Ac Ab", let B € A iff B € AU {A*}.
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Example

Let Ab={A B,F}, R={AB—F}and A<B<F. We have the
following translated framework: 7(ABF) = (7(L£),7(R), Ab", ,<) where:

o 7(L) = LAU{A*, B*, F*,(AAB)*,(BAF)*, (AAF)*, (AA BAF)*}.
o 7(R)=RNU{F = (AA B)*}.

ABA7 ABA¢
e {F} —, {A,B,AAB}. o {F} —4{A B,ANB}.
e since {A,B} Fx F and e since {F} F (AA B)* and
o {AB}<F. o {F} £ ANB.

Heyninck, StraBer, Pardo Prioritized Assumption-Based Argumentation 34 / 45



Why new atoms Ab*?

Example
Let Ab={A,F} and R = {A— F',A" = D},
AecA FeF
and A< F.
@ Suppose we would add F — A’ instead of F — A*.
e Then we would derive information (D) not derivable in ABA".
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Adequacy

Theorem

Given an assumption-based framework ABF:
A is r-N\-preferred (in ABF") iff 7(A) is d-A-preferred (in 7(ABF"))
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Outlook
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In the paper we consider .. .:

@ Other semantics
@ Various lifting principles for non-total orders.

@ Various conditions on extensions for non-flat frameworks.
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A Broader Picture

L,
Lomic [ Parametrized
P g ) Logic (Preferential Semantics)
rogramming .
Programming A
o] — '

4

Default 2
Logic [8]

In Preparation

(1

Assumption-Based
Argumentation
: 3

Adaptive Logic

(11]

(7

7

ASPIC:
Structured Argumentation
Frameworks

Y
(Default Assumptions]

..... , 5| Sequent-Based
~ " | Argumentation
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Thank you!

Questions or remarks?

o & = E DA
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