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Abstract.
tation under stable semantics. Our work is inspired by Mugksand
Prakken, who have defined a similar game for preferred sécsant
In the current paper, we restate Vreeswijk and Prakken'kwsk
ing the approach of argument labellings and then show hoanitre
adjusted for stable semantics. The nature of the resultiggnaent

and Yining Wu 2

In this paper, we present a discussion game for argumengiven in Section 4, and an approach for sceptical acceptander

stable semantics is given in Section 5. Then, in Section &jnigh
with a discussion about some future research topics.

2 Argument Semantics and Argument Labellings

game is somewhat unusual, since stable semantics doestisbf sa In this section, we briefly restate some preliminaries réigarargu-

the property ofelevance

1 Introduction

Stable semantics, a concept that goes back to [17] is oneaflth
est semantics for argumentation and non-monotonic reagoAi-
though Dung’s landmark paper [10] was partially meant tauarg
against the use of it, stable semantics has remained antempoon-
cepts in fields like default logic [16] and logic programmiig, 13].

ment semantics and argument-labellings.

Definition 1. An argumentation frameworks a pair (Ar, def)
whereAr is a finite set of arguments antéf C Ar x Ar.

We say that argument defeats argumentB iff (A, B) € def.

An argumentation framework can be represented as a directed

graph in which the arguments are represented as nodes ateftia
relation is represented as arrows. In several examplegghout this
paper, we will use this graph representation.

During recent years, several new semantics have been stated

[2, 7,11, 3]. What makes stable semantics unique, howexetyne
fundamental properties. First of all, there is the possittisence of
stable extensions. When applying stable semantics innkiance,
answer set programming, this can in fact be a desirable prope
one encodes a problem such that the possible solutionsspormd
with the stable extensions, then the absence of stablestatenin-
dicates the absence of solutions to the original problerosdy,
stable semantics does not satisfy the propertelgfvance7]. That
is, it is possible for the status of an argumeinto be influenced by a
totally unrelated argumeri®. For instance, letAr, def) be an argu-
mentation framework where the set of argumeftsis {A, B} and
the defeat relatioref is {(B, B)}. Then A and B are totally unre-
lated in the sense that there does not exist an (undirectéeltdpath
betweenA andB. Yet, the existence of argumeBtcauses argument
A not to be credulously accepted.

The invalidity of the property of relevance has implicatidior
the possibilities of defining an argument game. For instafme
grounded and preferred semantics, both of which do satedfy r
vance, it is possible to define argument games in which eaele iso
aresponse to a previous move [18, 15, 5]. For stable sersahtio/-
ever, this is not possible. In the above example, argunieig the
reason why argument is not credulously accepted. Yet, it would be
somewhat odd to reply td with B, since no relation exists between
these arguments.

Definition 2 (defense / conflict-free)Let (Ar, def) be an argumen-
tation framework,A € Ar and Args C Ar. Args is conflict-free
iff =39A, B € Args : A defeatsB. Args defendsargumentA iff

VB € Ar : (B defeatsA D 3C € Args : C defeatsB). Let

F(Args) = {A| Ais defended bydrgs}.

In the definition below, definitions of grounded, preferred ata-
ble semantics are described in terms of complete semantigsh
has the advantage of making the proofs in the remainderoptper
more straightforward. These descriptions are not litgtakk same as
the ones provided by Dung [10], but as is for instance statd]i
these are in fact equivalent to Dung'’s original versionsrolgded,
preferred and stable semantics.

Definition 3 (acceptability semantics)Let (Ar, def) be an argu-
mentation framework. A conflict-free sétgs C Ar is called

- anadmissibleset iff Args C F(Args).

- acompleteextension iffArgs = F(Args).

- agroundedextension iffArgs is the minimal complete extension.

- apreferredextension iffArgs is a maximal complete extension.

- astableextension iffArgs is a complete extension
that defeats every argument ifr\ Args.

- asemi-stablextension iffArgs is a complete extension
whereArgs U Args™ is maximal (W.r.t. set-inclusion)

In this paper, we propose an argument game that can deal with

the unique characteristics of stable semantics. First,eictié 2,
we briefly state some preliminaries on argument semantidsaan
gument labellings. Then, in Section 3, we restate the appro4
Vreeswijk and Prakken in terms of argument labellings. Tiseuds-
sion game for credulous acceptance under stable semasitilosri

1 University of Luxembourg, martin.caminada@uni.lu
2 University of Luxembourg, yining.wu@uni.lu

The concepts of admissibility, as well as those of complete,
grounded, preferred, stable or semi-stable semantics avigiieally
stated in terms of sets of arguments. It is equally well gmeshow-
ever, to express these concepts usirgument labellingsThis ap-

proach has been proposed by Pollock [14] and has recently bee

extended by Caminada [6]. The idea of a labelling is to asseci

3 We follow the terminology of [1].



with each argument exactly one label, which can eithetheout

or undec. The labelin indicates that the argument is explicitly ac-
cepted, the labebut indicates that the argument is explicitly re-
jected, and the labeindec indicates that the status of the argument
is undecided, meaning that one abstains from an explicifgodent
whether the argument ish or out. 1

There are different ways to characterize a stable extension

Proposition 1. Let (Ar, def) be an argumentation framework. The
following statements, describing the concept of stableastios, are
equivalent:

. Args defeats exactly the argumentsAm\ Args
2. Args is a conflict-free set

that defeats each argument itv\ Args
3. Args is an admissible set
that defeats each argument v\ Args
Args is a complete extension
that defeats each argument itv\ Args
Args is a preferred extension
that defeats each argument itv\ Args
Args is a semi-stable extension
that defeats each argument v\ Args

Definiton 4. A labelling is a function £ Ar

{in, out,undec}.

—

We writein(L) for {A | L(A) = in}, out(L) for {A | L(A) =
out} andundec(L) for {A | £L(A) = undec}. 4.
Since a labelling is a function, which is essentially a rela-
tion, it can be represented as a set of pairs. For instanca; a I5.
belling of the argumentation framework of Figure 1 would be
{(A,in), (B, out), (C,undec), (D, undec), (E, undec)}. 6.

Definition 5. Let £ be a labelling of argumentation framework

(Ar, def) and A € Ar. We say that 3 Vreeswijk and Prakken’s Argumentation Game
1. Aislegallyiniff £L(A) = in for Preferred Semantics
andVB € Ar : (B def A D L(B) = out)
2. Aislegallyout iff L(A) = out
and3dB € Ar: (B def AN L(B) = in).
3. Aislegallyundec iff £L(A) = undec
and—VB € Ar : (B def A D L(B) = out)
and—3B € Ar : (B def AN L(B) = in).

In this section we treat a reformulated version of Vreesvaijid
Prakken’s argument game for preferred semantics [18].oAlgh
there also exist other argument games for preferred secsalikie
[9], we have chosen [18] for its relative simplicity and iessg adapt-
ability to work with argument labellings. Our reformulatics aimed
at slightly simplifying Vreeswijk and Prakken’s approaemd also
to allow for its easy adaptation to stable semantics, whidhhe

treated in the next section.

In order to determine whether an argument (g8yis in an ad-
missible set (saydrgs), one can examine whether there exists an
admissible labelling£) with £(A) = in (Theorem 1). The discus-
sion game is then aimed at providing this admissible latgllThe
game can be described as follows:

We say that an argument is illegally in iff £(A) = in but
A'is not legallyin. We say that an argumert is illegally out iff
L(A) = out but A is not legallyout. We say that an argumenttis
illegally undec iff £(A) = out but A is not legallyundec.

Definition 6. An admissible labellingC is a labelling where each
argument that is labelledn is legally in and each argument that is
labelledout is legally out.

Acomplete labellings an admissible labelling where each argument ® proponent (P) and opponent (O) take turns; P begins

that is labelledundec is legallyundec. e each move of O is a defeater of some (not necessarily thetlgirec

A grounded labellings a complete labellingC where in(L) is
minimal (w.r.t. set inclusion).
A preferred labellingis a complete labellingC where in(£) is
maximal (w.r.t. set inclusion).

preceding) previous argument of P
each move of P (except the first one) is a defeater of the Hirect
preceding argument of O

e Oisnot allowed to repeat its own moves, but may repeat P'&sov

A semi-stable labellings a complete labelling’ whereundec(£)is ~ ® Pisnotallowed to repeat O's moves, but may repeat its owresiov

minimal (w.r.t. set inclusion).

A stable labellings a complete labellingC whereundec (L) = 0. The game is won by the proponent iff the opponent cannot move

anymore. It is won by the opponent iff the proponent cannoteno
anymore, or if the opponent managed to repeat one of the peop's
moves.

One good way to view the discussion game is as the proponent
trying to build the set ofin-labelled arguments and the opponent
trying to build the set obut-labelled arguments. As an example,
consider the argumentation framework illustrated in Féglwr

Here, the proponent can win the discussion game for arguiment
in the following way:

It can be proved that the various types of labellings cowedo
the various kinds of argument semantics [6, 8].

Theorem 1. Let(Ar, def) be an argumentation framework and let
Args C Ar.

Args is an admissible set iff

there exists an admissible labelli®with in(L£) = Args.

Args is a complete extension iff

there exists a complete labellin@with in(L£) = Args.
Args is the grounded extension iff

there exists a grounded labellingwith in(£) = Args.
Args is a preferred extension iff

there exists a preferred labelling with in(£) = Args.
Args is a semi-stable extension iff

there exists a semi-stable labellidgwith in(L) = Args.
Args is a stable extension iff

there exists a stable labelling with in(£) = Arygs.

P:in(D) “l have an admissible labelling in which is labelledin.”
O: out(C) “Then in your labelling it must also be the case th#s
defeaterC is labelledout (otherwiseD would not be legallyin).
Based on which grounds?”

P:in(B) “C is labelledout becauseB is labelledin.”

O: out(A) “Then in your labelling it must also be the case ti&s
defeaterA is labelledout (otherwiseB would not be legallyin).
Based on which grounds?”

P:in(B) “ A is labelledout becauseB is labelledin.”
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Figure 1. An argumentation framework

The above example illustrates the need for the proponerm able
to repeat its own arguments. At the same time, the propoihentd
not be allowed to repeat the opponent’s arguments, since theve

P:in(A) “ B is labelledout because is labelledin”
The point is, however, that once it has been committed 4hist la-
belledin andB is labelledout, it is not possible anymore to label the
remaining arguments such that final result will be a statijellang.
This can be seen as follows. Supp@sés labelledin. ThenE must
be labelledout, so D should be labelledn, which means thaf’
would be labelledbut. Contradiction. Similarly, suppose that is
labelledout. ThenE must be labelledn, so D should be labelled
out, soC should be labelledn. Again, contradiction.

Proposition 1 shows that there are many ways to charactarize
stable extension. For our purposes, the most useful cleaization
is that of an admissible set which defeats every argumentsiment
in it. When one translates this to labellings, one obtairsdmissible
labelling where each argument is labelled eitheor out

It appears that a discussion game for stable semanticsresqui
an additional type of movejuestion. By questioning an argument

to be labelledbut, so the proponent cannot claim them to be labelled(question(A)), the opponent asks the proponent to give an explicit

in.

opinion on whetherA should be labelledn or out. If the propo-

The argumentation framework of Figure 1 can also be usedifor anent thinks thatd should be labelledn then it should respond with

example of a game won by the opponent:

P:in(E) “I have an admissible labelling in which is labelledin.”
O: out(D) “Then in your labelling it must be the case thats
defeaterD is labelledout. Based on which grounds?”

P:in(C) “D is labelledout because” is labelledin.”

O: out(FE) “Then in your labelling it must be the case thats
defeaterFE is labelledout. This contradicts with your earlier claim
that £ is labelledin.”

The correlation between the thus described discussion gahe
the concept of admissibility can be described as follows.

Theorem 2. Let(Ar, def ) be an argumentation framework arde
Ar. There exists an admissible labellidgwith £(A) = in iff there
exists an admissible discussion férthat is won by the proponent.

Since the concept of admissible labellings coincides vhighdon-
cept of an admissible set (theorem 1) it holds that an argtireén
an admissible set iff it is possible for the proponent to viia tlis-
cussion for it. Moreover, it holds that an argument is in amizdible
set iff it is in a preferred extension (or, alternatively,iffis labelled
in in a preferred labelling). Hence, the discussion game carséeé
as a basis for proof procedures for credulous preferred.

in(A). If the proponent thinks that should be labelledut then it
should respond withn(B) whereB is a defeater ofd. The discus-
sion game for stable semantics can thus be described awdollo

e The proponent (P) and opponent (O) take turns. The proponent
begins.

e Each move of the opponent is either of the fosot(A), where
A is a defeater of some (not necessarily the directly preoggdi
move of the proponent, or of the forquestion(A), where A
is an argument that has not been uttered in the discussianebef
(by either the proponent or the opponent). The opponentlis on
allowed to do aquestion move if it cannot do amut move.

e The first move of the proponent is of the formn(A), whereA is
the main argument of the discussion. The following movesef t
proponent are also of the forim(A). If the directly preceeding
move of the opponent is of the foraut(B) then A is a defeater
of B. If the directly preceeding move of the opponent is of the
form question(B) then A is either equal ta3 or a defeater of
B.

e The opponent may not repeat any ofdtsc moves.

e The proponent is allowed to repeat its own moves, but may not
do anin(A) move if the opponent has done some eadiet(A)
move.

Vreeswijk and Prakken show that the discussion game can also

be used as a basis for the decision problem of sceptical rpedfe
semantics. This approach, however, only works for arguatiemt
frameworks where every preferred extension is also a statten-
sion.

4 A Discussion Game for Credulous Stable
Semantics

In the current section, we provide the main result of thisgpawhich
is a discussion game for credulous stable semantics. Bexfang so,
it may be illustrative to see why the standard admissibdiscussion
game does not work for stable semantics. Consider againrtiue a
mentation framework of Figure 1. Even thoughs in an admissible
setand in a preferred extensigm4(}), A is not in a stable extension.

To see whyA is in an admissible set, consider the following discu-

sion:

P:in(A) “I have an admissible labelling wherkis labelledin”

O: out(B) “Then in your labelling, argumenB must be labelled
out. Based on which grounds?”

The opponent wins if it is able to do aut(A) move and the
proponent has done an earlier(A) move, or if the proponent can-
not move anymore. The proponent wins if the opponent canngem
anymore.

To illustrate the use of the discussion game, consider thewaen-
tation framework depicted in Figure 2.

P P
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Figure 2. Another argumentation framework

Suppose the proponent would like to start a discussion athout
P:in(A) “I have a stable labelling in whicH is labelledin.”
O:out(B) “Then in your labelling,A’s defeaterB must be labelled



out. Based on which grounds?”

P:in(A) “ B is labelledout because is labelledin.”

O: question(C) “What aboutC'?”

P:in(C) “C is labelledin.”

O: out(D) “Then C’s defeaterD must be labelledut. Based on
which grounds?”

P:in(C) “ D is labelledout because” is labelledin.”

The proponent wins the discussion, since the opponent tamme
anymore.

a stable admissible discussion fdrthat is won by the proponent.

Proof. “=" Suppose there exists a stable labellihgvith L(A) =
in.

At the first step the proponent labelswith in. Trivially, it now
holds that we have a game in which ali-labelled moves are also
labelledin in the stable labelling.

We now prove that any unfinished discussion where the prapione
does the last move and where all Proponent-moves are ldhellie

The above example also shows that the outcome of a discussioﬂ can be extended to a discussion with an additional opponené m

may depend on P’s response to a question move. For instdnge, i
would have replied tquestion(C') with in(D), then it would have
lost the discussion, sina@ would then doout (D).

As an example of a game that cannot be won by the proponent,

consider a game for argumem. This game has to be lost by the
proponent since the argumentation framework of Figure 20m&s
one stable extensiof:A, C'}, which does not includés.
P:in(B) “l have a stable labelling in whiclB is labelledin.”
O: out(A) “Then in your labelling,B’s defeaterA must be labelled
out. Based on which grounds?”
P:in(B) “ A is labelledout becauseB is labelledin.”
O: question(C) “What aboutC?”
P:in(D) “C' is labelledout because its defeaté? is labelledin.”
O:out(D) “Then D’s defeatetD (itself) must be labelledut. Con-
tradiction.”
The proponent would still not have won the discussion if i he-
sponded tayuestion(C') with in(C) instead of within(D). This
is because then the opponent would have reacted aitfiB) and
would therefore still have won the discussion.

Formally, the stable discussion game can be describedlew/fol

Definition 7. Let(Ar, def) be an argumentation framework.sta-
ble discussions a sequence of movésd/i, Mo, ..., My,] (n > 0)
such that:

e eachM; (1 < i < n)wherei is odd (which is called proponent
move is of the formin(A), whereA € Ar.

eachM; (1 < ¢ < n) wherei is even (which is called aappo-
nent movg is of the formout (A) whereA € Ar, or of the form
question(A) whereA € Ar.

For each opponent mov&l; = out(A) (2 < i < n) there exists
a proponent mova/; = in(B) (j < i) where A defeatsB.

For each proponent mové/; = in(4) 3 < i < n) it ei-
ther holds that (1)M;—1 = out(B) where A defeatsB, or (2)
M;_1 = question(B) where eitherA = B or A defeatsB.

For each opponent movk/; = out(A) (1 < i < n) there does
not exist an opponent movd; = out(A) with j < 4.

For each opponent movkl; = question(A) (1 < i < n)there
does not exist any move; (j < i) of the formin(A), out(A)
or question(A).

For each proponent mov&/; = in(A) (1 < ¢ < n) there does
not exist an opponent mov; = out(A) with j < 3.

A stable discussiopV1, Mo, ..., M,] is said to bdinishediff there
exists naM,, 1 such thafM,, Mo, ..., M, M,+1] is a stable dis-
cussion, or ifM,, is an opponent move of the fownat (A) for which
there exists a proponent mowd; (1 < ¢ < n) of the formin(A).

A finished discussion is won by the proponent if the last mewee i
proponent move, and is won by the opponent if the last move is
opponent move.

Theorem 3. Let(Ar, def ) be an argumentation framework arde
Ar. There exists a stable labellingwith £(A) = in iff there exists

and an additional proponent-move such that the result wéirmbe

a discussion in which the proponent does the last move, dpdoal
ponent moves are labelled in L.

Let[Ma, ..., M,] be an unfinished discussion whe¥g, is a pro-
ponent move and all proponent moves are labelteth £. From the
fact that the discussion is unfinished, it follows that thpagent can
do a moveM, 1 which is either of the formout(B), whereB is a
defeater of some earlier proponent move (safA)), or of the form
question(B). In the first casedut(B)), it holds thatB is labelled
out in £, becauseA is labelledin in L. It then follows that there
exists an argumertt’ which defeats3 and is labelledn in £, which
makes it possible for the proponent to respond wiliC'). In the
second casegfiestion(B)), the proponent can either respond with
in(B) if B is labelledin in £, or with in(C) if B is labelledout

in £, whereC is a defeater oB. In any case, the resulting discus-
sion will have a proponent move as the last move, and all prepn
moves labelledn in L.

From the facts that the argumentation framework is finite,dp-
ponent cannot repeat its moves and every unfinished discugame
can always be extended to a discussion game in which the tast m
is still move by the proponent, it follows that the discussimme can
ultimately be extended in such a way that it is won by the pnepdb.

“«<=" Suppose there exists a stable discussion game for argument
A that is won by the proponent. Letrgs be the set of thén labelled
arguments.Args is confict-free, otherwise the opponent would have
labelled an argumentut that was labelledn by proponent earlier
and would have won the game. Furthermoteys defeats each argu-
ment that is not indrgs. This can be seen as follows. LBt¢ Args.
Then either (1)the opponent made a meue (B) which means the
proponent labelled an argumefitin such that”' defeatsB, or (2)
the opponent made a moyeestion(B) which followed byin(C')
of proponent where”' defeatsB. In both casesC' is in Args, so
Args defeatsB.

Since Args is conflict-free and defeats each argument not in it,
Args is a stable extension. From theorem1, it follows that theig®
a stable labelling with is labelledin. O

For the discussion game for preferred semantics, it is quite
straightforward to convert the resulting game to an adilisda-
belling: £ = {(A, in) | there exists a proponent-moy@(A)} U
{(A, out) | there exists an opponent-movet (A) } U{(A, undec) |
there does not exist a proponent-mawg A) and there does not exist
an opponent-moveut(A)}.

For the discussion game for stable semantics, converting th
moves of the game to a stable labelling is slightly differehit=
{(A,in) | there exists a proponent-moua(A)} U {(A4,out) |
there exists an opponent-movet(A)} U {(A, out) | there exists

22N opponent-movguestion(A) that was responded to witin(3)
whereB is a defeater ofd }.

There are some possible optimizations for the above mesdion
discussion game. As Vreeswijk and Prakken point out, treeabthe
opponent can also be seen as actuladlipingthe proponent to find



what it is looking for. If one takes this perspective, theis fuite rea-
sonable to require the opponent to dqustion-move only when

it has (temporarily) cannot do arut move anymore. There is, how-
ever, another way in which the opponent can help the profdnen

construct a stable labelling. If the opponent has to dm&stion-
move, because it (temporarily) ran out@ft-moves, then it makes
sense for the opponent to try to daj@estion(A)-move such that

would be interesting to provide a more formalized versiothefdi-
alogue game, like for instance was done by Bodenstaff, Rrakkd
Vreeswijk [4]. Their approach is to use event calculus torfalize
the discussion game of [18]. For the stable discussion gauah, a
formalization would be a topic for future research.

REFERENCES

(1) A is an argument that has a defeater thaitngthat is, there ex-
ists an argumenB such thatB defeatsA and the proponent did an
in(B)-move in the past) or (2} is an argument that has all its de-

(1]

featersout (that is, for each argumem® such thatB defeatsA, the (2]
opponent did either anut(B)-move or aquestion(B)-move at
which the proponent did not respond with &amn(B)-move). In both  [3]

cases, it is clear how the proponent should respond. In dasthé
proponent should respond witln(B) (whereB is a defeater ofd

that was already found to his; basically, the proponent is repeating
one of its earlier moves). In case (2), the proponent withoes! with
in(A). In general, the opponent could adapt a strategy of trying to
select questions that are relatively easy to answer for rihygoment.
Such a strategy does not influence the correctness and demgsie

of the discussion game as a proof theory for stable semantics [6]
5 A Discussion Game for Sceptical Stable
Semantics (7]

In [18] Vreeswijk and Prakken provide a procedure for deteing 8]
if an argument is an element of every preferred extensioairno-
cedure, however, only works for argumentation frameworkene
each preferred extension is also a stable extension. Thasdi®n
procedure for sceptical stable semantics that is propastus sec- 9]
tion does not have this restriction.

The idea is that an argument is in each stable extensioreifétis
no stable extension that contains one of its defeaters. (10]

So in order to examine whether an argumdnis in each stable
extension, one should examine the defeatetd ohe by one. Ifone  [17]

finds a defeater that is in a stable extension, then the guesfi
whether A is in each stable extension can be answered with “no”[12]
If, however, it turns out that each defeaterfis not in any stable
extension, then the answer is “yes”. Therefore, one canlgiamp

ply the (credulous) stable discussion game for each defehté, to [13]
obtain the answer regarding sceptical stable.

[14]
6 Discussion and Further Research [15]
In this paper, we have discussed a discussion game for steble
mantics, based on the work of Vreeswijk and Prakken [18]. @s+  [16]
cussion game is not the only approach that can be based their w a7

The proof procedures of Dung, Mancarella and Tonideal seman-
tics [11] can, for instance, also be described in terms of Vre&swi (18]
and Prakken’s argument game for preferred semantics. Wl rec
that a set of arguments ideal iff it is an admissible subset of each
preferred extension. Theeal extensiorcan then be defined as the
(unique) maximal ideal set of arguments. It holds that amzent
is in the ideal extension iff it is in an admissible set thahdt de-
feated by any admissible set [11]. This means one can fir&inper
the dialogue game for the argument itself, and then the giiedo
game against each argument in the thus obtained admissibte s
see whether the main argument is in the ideal extension.

The discussion game for stable semantics has so far been de-
scribed in a rather informal way, similarly like was done 18]. It

ASPIC-consortium. Deliverable D2.5: Draft formal semias for AS-
PIC system, June 2005.

P. Baroni, M. Giacomin, and G. Guida, ‘Scc-recursivenes general
schema for argumentation semantigstificial Intelligence 168(1-2),
165-210, (2005).

Pietro Baroni and Massimiliano Giacomin, ‘On princifdased eval-
uation of extension-based argumentation semantfagificial Intelli-
gence 171(10-15), 675-700, (2007).

L. Bodenstaff, H. Prakken, and G. Vreeswijk, ‘On fornsalig dialogue
systems for argumentation in the event calculus’Pioceedings of
the Eleventh International Workshop on Nonmonotonic Reagopp.
374-382, Windermere (UK), (2006).

M.W.A. Caminada,For the sake of the Argument. Explorations into
argument-based reasoninBoctoral dissertation Free University Am-
sterdam, 2004.

M.W.A. Caminada, ‘On the issue of reinstatement in argatation’,

in Logics in Artificial Intelligence; 10th European ConferendELIA
2006 eds., M. Fischer, W. van der Hoek, B. Konev, and A. Lisitsa, p
111-123. Springer, (2006). LNAI 4160.

M.W.A. Caminada, ‘Semi-stable semantics’, @omputational Mod-
els of Argument; Proceedings of COMMA 20@#ls., P.E. Dunne and
TJ.M. Bench-Capon, pp. 121-130. IOS Press, (2006).

M.W.A. Caminada, ‘An algorithm for computing semi-stalseman-
tics’, in Proceedings of the 9th European Conference on Symbolic and
Quantitalive Approaches to Reasoning with Uncertainty $EARU
2007) number 4724 in Springer Lecture Notes in Al, pp. 222—-234,
Berlin, (2007). Springer Verlag.

C. Cayrol, S. Doutre, and J. Mengin, ‘On Decision Prolderalated
to the preferred semantics for argumentation framewodairnal of
Logic and Computationl3(3), 377—403, (2003).

P. M. Dung, ‘On the acceptability of arguments and itsdamental role
in nonmonotonic reasoning, logic programming anrgerson games’,
Artificial Intelligence 77, 321-357, (1995).

P. M. Dung, P. Mancarella, and F. Toni, ‘Computing idee¢ptical ar-
gumentation’ Artificial Intelligence 171(10-15), 642—674, (2007).

M. Gelfond and V. Lifschitz, ‘The stable model semastidor
logic programming’, inProceedings of the 5th International Confer-
ence/Symposium on Logic Programmipg. 1070-1080. MIT Press,
(1988).

M. Gelfond and V. Lifschitz, ‘Classical negation in liegprograms and
disjunctive databasesNew Generation Computin®(3/4), 365-385,
(1991).

J. L. Pollock,Cognitive Carpentry. A Blueprint for How to Build a Per-
son MIT Press, Cambridge, MA, 1995.

H. Prakken and G. Sartor, ‘Argument-based extendet Ipgbgram-
ming with defeasible prioritiesJournal of Applied Non-Classical Log-
ics, 7, 25-75, (1997).

R. Reiter, ‘A logic for default reasoningArtificial Intelligence 13, 81—
132, (1980).

J. von Neumann and O. Morgenstefieory of Games and Economic
Behavior Princeton University Press, 1944,

G. A. W. Vreeswijk and H. Prakken, ‘Credulous and saegltargument
games for preferred semantics’, Rroceedings of the 7th European
Workshop on Logic for Atrtificial Intelligence (JELIA-Q@umber 1919
in Springer Lecture Notes in Al, pp. 239-253, Berlin, (2Q08)ringer
Verlag.



