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Abstract

Currently thereisarevival of the study of diadledicd argumentationin the atificial
intelligence  ommunity. There ae good reasons why: First, the nations of
argument and courterargument shed new light on nommondonic reasoning.
Seoond, the process charader of dialedicd argumentation inspires new
computational techniques.

In arecent important paper, Dung [1] has dudied the relations of (unstructured)
arguments and their courterarguments in terms of admisdble sets. He has
investigated the relations between several types of extensions of argumentation
theories.

In this paper, we propcse amodel of the stages of argumentation, related to that
of Verheij [2, 3. Eadh stage is charaderized by the aguments that have been taken
into acount and by the status of these aguments, either undefeaed o defeaed.
This dage gpproach provides better understanding of the processof argumentation,
because sequences of stages can be interpreted as lines of argumentation. The stage
approach also gives naturally rise to two new types of extensions. Their definitions
formali ze the ideathat as many arguments are taken into acourt as possble.

We show the conredions with Dung’'s work and give anumber of examples. It
turns out that the agumentation stage gproadh generalizes the admissble set
approach. The main conclusion d the paper is that the agumentation stage
approach can give more insight in the proceduwral nature of dialedicd
argumentation than the admissble set approac.

1 Introduction

Diadedicd argumentation has two main charaderistics (cf. for instance Rescher [4]):

1. The aguments used to suppat a cnclusion can be dallenged by courterarguments.
2. Whether an argument justifies a mnclusion depends on the stage of the agumentation
process

These dharaderistics have recantly led to renewed attention d the atificial intelligence
community (cf. Bench-Capon [5]; Lou [6]), for two reasons. First, the nation o
courterargument sheds new light on nomMmonaonic reasoning, and seand, the process
charader of argumentation dredly inspires new computational techniques.
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In arecent paper, Dung [1] has thoroughly investigated the relations of (unstructured?)
arguments and courterarguments in terms of admissble sets. In this paper, amodel of the
stages of the agumentation processis discussed, related to the model of Verhej [2, 3,
and compared to Dung’ s approad.

We show that there ae dose mnredions between the two approaches, but that the
stage gproach gives insight into the process charader of argumentation, while the
admissble set approach daes nat. It will turn ou that sequences of argumentation stages
can be interpreted as lines of argumentation. Espedally interesting are the so-cdled
argumentation dagrams, that include dl stages and lines of argumentation d a given
argumentation theory. Argumentation dagrams are important since spedfic
argumentation strategies and protocols (that are arrently the subjed of adive reseach)
can be mnsidered as constraints on these diagrams.

In sedion 2,the main definitions of the two approacdhes are discussed. In sedion 3,we
discusstheir (close) formal conredions. In sedion 4,we give some examples by means of
argumentation dagrams. Sedion 5summarizes the conclusions of the paper.

2 Definition of admissible sets and argumentation stages

In this dion, we give the main definitions of the almissble set approacd, taken from
Dung [1], and the agumentation stage goproad, adapted from Verheij [2, J.

Argumentation depends on the aguments that can be taken into acount, and onwhich
arguments chall enge other arguments. In this paper, arguments are cnsidered as abstrad
unstructured oljeds. Defeaers represent which arguments challenge other arguments.
This leads to the foll owing definition o an argumentation theory.?

Definition 1.
An argumentation theory is a pair (Arguments, Defeaters), where Arguments is any
set, and Defeaters is a subset of Arguments x Arguments. The dements of Arguments
are the aguments of the theory, the dements of Defeaters the defeders. In a defeaer
(Arg, Arg), the agument Arg is the challenging argument, and Arg’ the challenged
argument.

The foll owing definitions and results depend ona not expli citly mentioned argumentation
theory (Arguments, Defeaters), urless pedfied atherwise.

Definition 2summarizes sme of Dung’'s definitions. For an extended dscusson, we
refer to the original paper [1]. Central in his definitions is the nation d an acceptable
argument. An argument Arg is accetable with resped to some set of arguments Args if
al arguments that chall enge the agument Arg are themselves challenged by an argument
in the set Args.

Definition 2. (Dung, [1])
(1) A set of arguments Args is corflict-freeif there is no defeaer (Arg, Arg’), such that
Arg and Arg’ both are dements of Args.

1 For some recent discussons of structured arguments, the reader is referred to e.g. the work of Pollock [7],
Vreeswijk [8], or Verheij [2, 3].

2 QOur argumentation theories correspond to Dung's argumentation frameworks. Our defeaers are his
attacks.



(2) An argument Arg is acceptable with resped to a set of arguments Args if for all
arguments Arg’ of the theory the foll owing halds:
If (Arg’, Arg) is a defeaer, then there is an argument Arg” in Args, such that
(Arg”, Arg) isadefeder.
(3) A set of arguments Args is admissble if it is conflict-free and al arguments in Args
are accetable with resped to Args.
(4) A preferred exension of an argumentation theory is an admissble set of arguments,
that is maximal with resped to set inclusion.
(5) A corflict-freeset of arguments Args is a stable extension of an argumentation theory
if for any argument of the theory Arg that is nat in Args, there is an argument Arg’ in
Args, such that (Arg’, Arg) is adefeaer.®

An argumentation theory has at least one preferred extension, since the empty set O is
admissble, and unions of increasing sequences of admissble sets are almissble, as
Dung[1] shows. A theory does nat dways have astable extension. For instance the
argumentation theory ({a}, { (a, a)}) has the empty set [ as unique preferred extension,
which is nat stable. A theory can have more than ore preferred extension. For instance,
the agumentation theory ({a, B}, {(a, B), (B, a)}) has the preferred (and stable)
extensions{a} and {B} (seesedion 4.9.

In the following definition, the agumentation stage gproach is simmarized. It is a
restricted version d the definitions by Verhdij [2, 3. The alaptation was made to make
the relations with Dung’ s admissble set approach clealy visible.

Intuitively, an argumentation stage is charaderized by the aguments that have been
taken into acoun, and by the statuses of these aguments. Each argument has one of two
statuses. either undefeaed o defeaed. Formally, an argumentation stage is a status
assgnment, that satisfies a @nstraint: Any argument chalenged by an undfeaed
argument must be defeded, and any defeded argument must be dalenged by an
undefeaed argument. A stage extension is now an argumentation stage in which a
maximal number of argumentsis taken into acourt, i.e., a stage that has maximal range.

Definition 3.

(1) A defeat status assgnment is a pair of digoint sets of arguments. In a defea status
assgnment (UndefeatedArgs, DefeatedArgs), the aguments in UndefeatedArgs are
undefeated, those in DefeatedArgs are defeated. The union d the sets UndefeatedArgs
and DefeatedArgs is the range of the defea status assgnment.

(2) An argumentation stage (or stage, for short) is a defea status assgnment
(UndefeatedArgs, DefeatedArgs), such that for ead argument Arg in its range the
following halds:

Arg is an element of DefeatedArgs if and orly if there is an argument Arg’ in
UndefeatedArgs, such that (Arg’, Arg) is adefeaer.

% Dung s definitions of complete and grounded extensions are left out.

* In this paper the definitions of Verheij [2, 3] are restricted in two ways. First, there the influence of the
structure of arguments on argumentation is considered, in particular in cases of acaqual of reasons and
sequential weakening. Seoond, Verhelj [3] argues that defea can be compound, meaning that the status of
arguments depends on relations of groups of arguments. In this paper, and in Dungs [1], only singe
arguments can chall enge other single aguments.



(3) A stage exension is an argumentation stage (UndefeatedArgs, DefeatedArgs), such
that there is no argumentation stage with larger range. A stage extension is complete if
al arguments of the agumentation theory arein its range.”

An argumentation theory does not always have a stage extension. For instance, the
argumentation theory ({a; |i =0, 1, 2, ...}, {a;, o) | i > j}) has no stage extension. It has
several sensible stages, though, such as ({ai}, {o; |i >j}) foranyi =0, 1, 2, ...whileits
preferred extension [ is its only admissble set of arguments (seesedion 4.5. A theory
can have more than ore stage extension. For instance, the agumentation theory ({a, B},
{(a, B), (B, a)}) has the (complete) stage extensions ({a}, { B}) and ({B}, { a}).

Eadh argument in an admissble set must be defended against all challenging
arguments. In an argumentation stage, ead undsfeaed argument must only be defended
against the dhallenging arguments that have been taken into account, i.e., against the
arguments in the range of the stage. This is intuitively the main dfference between the
two approaches.

3 Connections between the two approaches

In this Ldion, we investigate the @nredions between the almissble set and the
argumentation stage goproacdh. The following notationis used.

Notation.
Challenging(Args) = {Arg | Thereis adefeder (Arg, Arg’) with Arg’ in Args}
Challenged(Args) = {Arg | Thereisa defeaer (Arg’, Arg) with Arg’ in Args}

The following lemma reformulates ome of the definitions in terms of these sets.

Lemma.

(1) An argument Arg is acceptable with resped to a set of arguments Args if and only if
Challenging({ Arg}) isasubset of Chall enged(Args).

(2) For any set of arguments Args the foll owing are eguivalent:
(i) Argsisconflict-free
(i) Argscontains no element of Chall enged(Args).
(i) Argscontains no element of Chall enging(Args).

(3 A set of arguments Args is admisgble if and ory if it is conflict-free and
Challenging(Args) is asubset of Chall enged(Args).

(4) A defed status assgnment (UndefeatedArgs, DefeatedArgs) is an argumentation stage
if and orly if UndefeatedArgs contains no elements of Chall enged(UndefeatedArgs)
and DefeatedArgs is a subset of Chall enged(UndefeatedArgs).

Admissble sets of arguments are dosely related to the sets of undefeaed arguments of a
stage. However, na all such sets are almissble. For instance ({a}, [) is a stage of the
argumentation theory ({a, B}, { (B, a)}), while {a} isnot admissble. The foll owing result
charaaerizes when the undefeaed arguments of a stage form an admissble set and which
stages have the same admisgble set as st of undefeaed arguments.

®> Our complete stage extensions have no relation with Dung's complete extensions (cf. note 3).



Theorem 1.

(1) For any argumentation stage (UndefeatedArgs, DefeatedArgs) the foll owing halds:
UndefeatedArgs is admissble if and ory if Challenging(UndefeatedArgs) is a
subset of DefeatedArgs.

(2) For any admissble set AdmissbleArgs the following holds:

(AdmissbleArgs, DefeatedArgs) is an argumentation stage if and ory if
DefeatedArgs is a subset of Chall enged(AdmissbleArgs).

ProOOF: (1) First natice that the set of undefeaed arguments of an argumentation stage is

conflict-free Then the result foll ows from the lemma. (2) Foll ows from the lemma.

A consequence of the second fart of the theorem is that any admissble set occurs as the
set of undefeaed arguments of some agumentation stage. In particular, if AdmissbleArgs
is an admisgble set of arguments, then (AdmissbleArgs, 1) and (AdmissbleArgs,
Challenged(AdmissbleArgs)) are agumentation stages.

The foll owing theorem charaderizes admissble sets of arguments in terms of stages.

Theorem 2.
A set of arguments Args is admisgble if and orly if (Args, Chalenging(Args) [
Challenged(Args)) is an argumentation stage.
PrROOF: First natice that from the second part of the lemma it follows that a set of
arguments Args is conflict-free if and ony if (Args, Chalenging(Args) [
Challenged(Args)) is a defea status assgnment. The ‘only if’- part foll ows from the third
part of the lemma and the second part of theorem 1. The ‘if’- part follows from the first
part of theorem 1.

A stage with an admissble set of undefeaed arguments is an admissble stage. Stages of
the form (Args, Challenged(Args)) are canorical stages, since they have maximal range
among the stages with a particular set of undefeaed arguments. So, if Argsis admissble,
(Args, Chalenging(Args) [0 Challenged(Args)) is a canonicd stage. An admissble stage
with maximal range (which is always canonicd) is an admisshble-stage exension.

Admissble-stage etensions do nd correspond to stage extensions, since stage
extensions are not necessarily admisgble stages. For instance, the theory ({ay, oy, as},
{(a1, ay), (az, a3), (a3, a1)}) has the stage (O, [0) as unique admissble-stage extension,
and the non-admissble-stage extensions ({a4}, { az}), (a2}, {az}) and ({ag}, {ai}) as
stage extensions (seesedion 4.3. This example shows that neither all admisgble-stage
extensions are stage extensions, na vice versa. In a sense, however, admisgble-stage
extensions are ‘smaller’ than stage extensions, since the range of any admisgble-stage
extensionis snaller than (or equal to) the range of any stage extension.

One might exped that admissble-stage extensions correspond to Dung's preferred
extensions. This is however nat true, since there can be canonicd stages with a preferred
extension as st of undefeded arguments that are not admissble-stage extensions. For
instance the theory ({a, B, ya, Y2, vab, { (0, B), (B, 00), (Y1, Y2), (Y2, Y3), (Ys, Ya), (01, Y)}) has
the (canonicd) admissble stages ({B}, {a}) and ({a, vz}, {B, y1, Ya}). The range of the
first is a proper subset of the second, while both {B} and {a, y.} are preferred extensions
(seesedion 4.9.

The following coroll ary charaderizes Dung's preferred extensions in terms of stages.



Corollary 1.
A set of arguments Args is a preferred extension if and ory if (Args,
Challenging(Args) [0 Challenged(Args)) is an admissble stage with maximal set of
undefeaed arguments.

ProoF: Follows immediately from theorem 2 and the observation that Challenging and

Challenged are monatonic operators.

Canonicd stages with a preferred extension as st of undefeaed arguments, as in
corollary 1, are preferr ed stages. Admissble-stage extensions are preferred stages, bu not
viceversa, aswe have sea.

Dung's dable extensions and ou complete stage extensions coincide, however, as the
foll owing corollary shows.

Corollary 2.
A set of arguments Args is a stable extension if and only if (Args, Chall enging(Args)
O Challenged(Args)) is a cmmplete stage extension.

The relations between the discussed types of stages are summarized in Figure 1. The
continuouws arrows indicate anceptua inclusion. We have given counterexamples for all
missng arrows. Stage extensions and admisgble-stage extensions have no counterpart in
Dung's paper [1]. The dotted arrows indicae that any stage extension hes a range larger
than (or equal to) the range of any admissble-stage extension a preferred stage.

Complete stage extensions

\

Stage extensions
Admissible stage extensions < °'[
\1 ¥
Preferred stages

Figure 1. Relations between types of argumentation stages

The previous results have shown that the stages of an argumentation theory generali ze the
admissble sets of that theory. In these results, the agumentation theory was fixed. The
sedion ends with a cmparison result that says that the stages of a theory correspond
exadly to the almissble sets of certain other theories. The foll owing notationis used.

Notation.
For any argumentation theory (Arguments, Defeaters) and set of arguments Range, the
restriction of the theory to Range, denoted (Arguments, Defeaters)|range =
(ArgumentsS|range, Defeaters|rangs), is defined as foll ows:
ArgumentSjrange = Range
Defeaters|rang = { (Arg, Arg’) [ Defeaters | Arg and Arg’ are dements of Range}



Theorem 3 is based onthe observation that for an argumentation stage adefeder is only
relevant if its challenging and challenged argument are both taken into acoun, i.e. are
elements of the range of the stage.® The theorem follows graightforwardly from the
definitions of admissble sets and argumentation stages. It shows that the agumentation
stage gpproachisthe‘locd’ version d the ‘global’ admisgble set approad.

Theorem 3.
(UndefeatedArgs, DefeatedArgs) is an argumentation stage with range Range of the
argumentation theory (Arguments, Defeaters) if and ony if UndefeatedArgs is
admissble with respea to the theory (Arguments, Defeaters)|range.

Clealy, the set of undefeaed arguments of an argumentation stage is in fad a stable
extension d therestricted theory.

4 Examplesand argumentation diagrams

In this sdion, some example agumentation theories are discussed. They are used to
compare the amisgble set and the agumentation stage gproach. We make use of
diagrams, which show all admisgble sets and argumentation stages of a theory. It turns
out that the diagrams of the stages of a theory can be interpreted as diagrams of the
processof argumentation. As aresult, they are cal ed argumentation dagrams.’

4.1 Counterattack and reinstatement
The agumentation theory ({a, B, v}, { (B, a), (v, B)}) is an example of a murterattack:

one agument, a, is challenged by ancther, 3, which is itself challenged by a third
argument, y.

0] 0
v LV A
Y a B, Y
V Ve NNV
ay () B ay By
Thave
a(PB)y

Figure 2: Courterattadk and reinstatement

Figure 2 shows on the left side adiagram of the almisgble sets of the theory, and onthe
right side adiagram of the agumentation stages. Each noce rresponds to an admissble
set or an argumentation stage. The arows represent inclusion (for admissble sets) or

® Verheij [2, 3] defines which defeaers are relevant for a stage with range Range. The relevant defeaers
are exadly the defeeers in Defeaters|rang.
" Verheij [2, 3] gives smilar diagrams.



inclusion d range (for stages). An admissble set is denoted by listing its elements; a stage
is denated by listing the aguments in its range and puting its defeaed arguments in
bradets. (The O indicates the anpty list of arguments.)

The canonicd stages of the almissble sets (I, {y} and {a, y} are (0, O), ({v}, { B})
and ({a, v}, {B}), respedively. For this theory, the unique preferred stage ({a, v}, { B})
coincides with the (complete) stage extension.

Whereas the diagram on the left has no clea intuitive interpretation (except for set
theoreticd inclusion d admissble sets), the diagram of the agumentation stages on the
right can be interpreted as a diagram of the process of argumentation, in the sense that
eadt path in the diagram corresponds to a line of argumentation, in which the aguments
of the theory are taken into accourt in a particular order.

In that interpretation, ead arrow indicates that a new argument is taken into acourt.
Arrows with the same diredion correspond to the same agument that is taken into
acourn. For instance, the arows between the stages (O, ) and ({B}, O) and ketween
({a, v}, O) and ({a, v}, {B}) bath indicae that the agument B is taken into acourt.
Different paths through the diagram from the initial stage (O, O) to the final stage ({a, vy},
{B}) correspondto dfferent ordersin which the aguments are taken into acourt.

Of course the status of arguments can change. This theory has a line of argumentation
in which a is reinstated: In the line of argumentation ({a}, 00), {B}, {a}), {a, v}, { B}),
in which first a, then 3, and finaly y is taken into acount, the agument a is first
undefeaed, then defeaed, and finally undefeaed again.

4.2 Mutual attack and multiple extensions

The agumentation theory ({a, B}, { (B, a), (a, B)}) is an example of mutual attack: the
arguments a and B challenge eat ather. As aresult, the theory has multiple extensions.
The stage extensions of the theory are ({a}, {B}) and ({B}, {a}). Figure 3 shows the
correspondng diagrams of admisgble sets and argumentation stages. Multiple extensions
with equal range ae separated by a mmma.

0 0

Vo Vo
a P a B

A%
a(P) (@B
Figure 3: Mutual attadk and multiple extensions

The agumentationtheory ({a, B, v}, { (B, a), (a, B), (v, a)}) has an additional argument v,
that chall enges the agument a. As aresult, the theory has multiple stages, ({a}, {B}) and
({B}, {a}). The theory shows that a theory with multiple stages does not always have
multiple stage extensions. Its unique stage extension is ({3, v}, {a}). As a result, the
notion d multiple stages is a proper generalization d the notion d multiple extensions.
Figure 4 shows the correspondng diagrams of admissble sets and argumentation stages
of the agumentation theory.
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Figure 4: Multi ple stages, but no multiple extensions
Clealy, multi ple non-extension stages have no courterpart in the almissble set approac.
4.3 Loop of attacks and non-admissible-stage extensions

The agumentation theory ({ay, oy, as}, { (a1, az), (02, a3), (a3, a1)}) contains aloop d
attadks: the agument a; challenges the agument a,, which challenges a3, which onits
turn chalenges ay. This theory gives an example of admissble-stage extensions (and
preferred stages) that are not stage extensions. The unique almissble-stage extension d
this theory is (O, O). The stage etensions are ({ai}, {az}), (a2}, {asz}) and ({as},
{a1}). The theory has no complete stage extension (or, equivalently, stable extension). In
Figure5, thisisindicaed by the threequestion marks ???

0 0
v LV T
7? o, as, a3
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(o8] (Ug) (0(1? as O(g (a3)
Tave

Figure 5: Loop d attadks and noradmissble-stage extensions

The diagram of the agumentation stages ows that any two o the aguments of the
theory can be taken into acount, bu that it is impossble to take dl three of them into
acourt.

The example generalizes to loops of attadks of any odd number of arguments. It is
esential that the number of arguments in the loopis odd. An even number results in two
extensions of equal range.

4.4 Mutual attack skewly breaking a loop of attacks

The ornate title of this ®dion refers to the agumentation theory ({a, B, vi, Y2, Y3}, { (a,
B), (B, a), (i, Y2), (Y2, Ya), (Y3 Y1), (Q,V1)}). It consists of the mutualy attadking



arguments a and 3, one of which, a, bre&s the loop d attacks of the aguments vy, y.
andys. This theory shows that preferred stages are not always admisgble-stage
extensions. It has two preferred stages. ({3}, { a}) and ({a, vz}, { B, Y1, Y3}). The range of
the first is gnaller than that of the second. Only the seand is an admissble-stage
extension, that is even complete. Figure 6 shows on the left all admissble sets of the
theory, and onthe right only the canonicd admissble stages (and their twins, i.e., stages
with equal range).

0 0
g Y v
« b o B @0
E L .
v a (B v,
avy, ga) B v
P N 3
a (B y) Yo a (B vy v a (B) vz (va),

(@) Bwvs (yz) (@) B l(vl) Ya (a) _B Y2 (V)

a By Ya(va)

Figure 6: Mutual attadk skewly bresing aloop d attacks®

In a sense, an admissble-stage extension is better than a preferred stage with smaller
range, Since more aguments are taken into acourt. It istherefore ‘ better informed’.

4.5 No exhausting sequence of compatible stages

The agumentation theory ({a; |i =0, 1, 2, ...}, {ai, a;) | i > j}) has no stage extension.
Thestages ({ai}, {aj|i >j}), fori =0, 1, 2, ...arethe only canonicd stages of the theory.
Their ranges exhaust the aguments of the theory, bu the stages are mutualy not
compatible. Compatibility is defined as follows. Stages Sage; = (UndefeatedArgs,,
DefeatedArgs;) and Sage; = (UndefeatedArgs,, DefeatedArgs;) are compatible if
UndefeatedArgs; contains no elements of Challenged(UndefeatedArgs,) and
UndefeatedArgs, contains no elements of Chall enged(UndefeatedArgs;).° It can be shown
that a theory has a stage extension if and orly if there is a sequence of compatible stages
that exhaust all arguments of the theory.

The theory has one almisgble set, its preferred extension 0. Figure 7 shows the
admissble sets and the canonicd stages.

8 On the right, only the caonicd admissble stages (and their twins) are shown. The diredions of the
arrows do not correspond to taking a particular argument into acwunt, as in the previous diagrams.

® As a result, stages (UndefeatedArgs,, DefeatedArgs;) and (UndefeatedArgs,, DefeatedArgs,) are
compatible if and only if (UndefeatedArgs, [ UndefeatedArgs,, DefeatedArgs, [ DefeatedArgs,) is a stage.
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Figure 7: No exhausting sequence of compatible stages

Even though the theory has no stage extension, its canoncd stages provide more
information than its admisgble sets.

5 Conclusions

In this paper, two approaches to daledicd argumentation have been compared: Dung’'s
admisgble sets of arguments and Verhej’s argumentation stages. The main dfferenceis
that the aguments in an admissble set must be defended against al challenging
arguments, while the undefeaded arguments of an argumentation stage only neel to be
defended against the dchall enging arguments taken into acourt.

Theorem 3 showed that both approadhes are strongly related: All argumentation stages
of an argumentation theory correspondto the admissble sets of the restrictions of that
theory. As a result, they are euivalent as far as the relations of arguments and
counterarguments is concerned.

However, for afixed theory, argumentation stages generali ze almissble sets. We have
shown that Dung's preferred and stable extensions correspond to preferred stages and
complete stage extensions, respedively. In the stage gproad, there ae two natural new
types of extensions: admisgble-stage extensions and stage extensions. Their definitions
are based onthe ideathat one wants to take & many arguments into acourt as possble.
These types of extensions have no courterpart in the almissble set approadh. Figure 1
summarizes the relations between the types of extensions.

We have shown that the agumentation stages give in a natural way rise to
argumentation dagrams, in which paths can be interpreted as lines of argumentation.
Therefore, the stages approach gives insight in the process charader of dialedicd
argumentation.

This is espedaly important since recantly the importance of the fundamentally
procedural nature of argumentation-as-justificaion hes been re-emphasized in the
artificial intelligence ommunity (see e.g., Gordon [9]; Hage et al. [10]; Lodder [11];
Lou [12]; Vreeswijk [13]). Argumentation dagrams are useful for the understanding of
the process of argumentation. For instance spedfic agumentation strategies and
protocols can be regarded as constraints on lines of argumentation, and therefore
correspondto partial argumentation dagrams.
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