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Abstract. To greater adoption of argumentation technologies, theirSection 5 outlines the social interaction amongst agents. This inter-
links with other disciplines need attention. In particular, Sociologyaction is illustrated by two persuasion examples: the first one is using
provides a pertinent and well-grounded background for analysing than appeal to common goal and the second one is using a threat. Sec-
social dimensions of multiagent organisations. In this paper, we extion 6 discusses some related works. Section 7 concludes with some
plore the social science background which captures the notions dfirections for future work.

motivation and social power/relationship in order to provide a coordi-

nation mechanism for open complex multiagent systems. Moreover,

we formalize here these notions and we apply to them a particula? FORMAL CAS

argumentation technology for allowing agents to negotiate. Agents

argue for persuading each other to collaborate with the help of twd he Sociology of Organized Actidi7] (SOA), also calledstrategic

different schemes: appeals to common goal and threats. Our fram@nalysis studies the interaction amongst agents within an organiza-
work is exemplified with a simple use case. tion with the help of Concrete Action Systems (CAS) which have

been formalized in [14]. We simplify and extend here this formaliza-

tion for our purpose.
1 INTRODUCTION In order to study the interaction amongst (human) agents durably

engaged in an organization (e.g. a firm, a university, a political in-
In the past decade argumentation has become increasingly impastitution), the SOA define€oncrete Action Systen(€AS) as struc-
tant in Artificial Intelligence. It has provided a fruitful way of ap- tured contexts of cooperation among agents constraining their au-
proaching defeasible reasoning, decision support, dialogue, and nsnomy with respect to the power relationships. The power relation-
gotiation [3]. Argumentation has been researched extensively oveships result from the mastering of one or several resources. Each a
the last years in application domains such as law, medicine and der controls some resources and needs some other resources in or-
democracy. [13] points out that the links between argumentation ander to achieve their goals. Therefore, the resources are the media
other disciplines need attention to greater adoption of argumentatioof the power relationships between agents. To summarize, a CAS is
technologies. For instance, argumentation and social theory requi@n analysis grid of organizations taking into accountrésources
prior theoretical development in order to develop intelligent com-the agents and theirgoalsas well as their relationships: the agents
puter systems to support collaborative work. control resources, the agentgedof resources, the resources aze

Sociology provides a pertinent and well-grounded background foquiredfor the achievement of goals, the agesetectgoals, the goals
analysing the social dimensions of multiagent organisations. In thislepend®n one another.
paper, we explore the social science background which captures the The concepts manipulated by a CAS can serve to study (collective)
notions of motivation and social power/relationship in order to pro-decision-making processes. For this purpose, the selection of a goal
vide a coordination mechanism for open complex multiagent sysby an agent as well as the dependence of goals must be weighted.
tems. Moreover, we formalize here these notions and we apply t®riorities, possibly numerical weights, allow goals to be compared to
them the argumentation technology proposed in [12] for allowingone another in a rational and consistent way as envisaged by multi-
agents to negotiate. Concretely, we formalizeSloeiology of Orga-  criteria decision making [11]. In the same way, the agent’'s needs
nized Action(SOA) [7] through the notion o€oncrete Action Sys- (respectively controls) of resources can be weighted. An utility func-
tems(CAS). Agents argue over it for persuading each other to coltion (respectively payment) allows resources to be compared to one
laborate with the help of two different schemes: appeals to commo@another as envisaged by the game theory [16].
goal and threats. Our framework is exemplified with a simple use Figure 1 depicts our formalization of CAS with the help of an
case. entity-relation schema. Each resource is mastered by zero or more
The paper is organised as follows. Section 2 presents and foagents who decide about its availability, and so influence the achieve-

malized the social theory that is the basis for our proposal, namelynent of the goals of the agents who need it. Each agent masters
the SOA. The formalization of CAS focus on the major concepts of(needs of) zero or more resources. The agent depending ooLeces
agent, resource, and goal as well as their relationships. Section 3 imffects it anutility to measure the satisfaction from consumption this
troduces a conceptual framework for analyzing the decision problengood. The agent controlling a resource determinegpthyenenti.e.
related to the confident behaviour of agents. Section 4 presents obis reward for allowing its access. The agent selecting a goal affects
computational Argumentation Framework (AF) for decision making.it a priority to measure its importance. Moreover, the dependence
relationship over goals is also associated with a priority. Obviously,
1 Universit di Pisa, Italy, email: morge@di.unipi.it the relation of requirement can be weight by a measure of necessity.




Since this weight can be calculated with the utilities, the paymentsby arcs where predecessors are independent and affect soisces
and the priorities, we do not mention it in our framework. Influence diagrams which are properly constructed have no cycles.
In order to capture multi-criteria decision making, it is convenient
to include additional nodes (calledbstract value nodesepresented
Depends by double line) that aggregate results from predecessor nodes. While
1,1 " priority aconcrete valués specified for every possible combination of deci-
Goal sions and events that feed into this node, an abstract value is specified
on for every possible combination of values that feed into this node, and
M/ Y so the multiple attributes are represented with a hierarchy of values

where the top, abstract values aggregate the lower, concrete values.
Reau We assume that influence diagrams are provided by users via a GUI
[ equire M Select }

which allows them to communicate user-specific preferences.

We consider here the decision problem of an agent (cf Fig. 2).
The fact that the picture is hundpi{ng) depends on its decision,
gi ve(ag,, ag,, res). This top main value is split into two concrete

L Control Lo lues, the fact th h he picturén
~payment values, the fact that an ageat, hangs the picturdiang(ag,)

priority

on on and the fact that an ageag, hits the other one or noh{ t (ag,)
_Resource A;\?ee:(t) or —hi t (ag,)). The evaluation of these criteria depends on the
9 agent knowledge, namely the information about the controls of the

on on resourcescont r ol (ag;,res). The agent also provides, through
id the GUI, her preferences and constraints. For instance, according

to al i ce, her own goals (e.chang(al i ce)) have priority over
Figure 1. Formalization of a CAS bob’s goals (e.ghang(bob)). According tobob, the priorities over
these goals are similar.

Using the convention of denoting constants ypescri pt and h;ung
variables initalics, we illustrate the approach with the “hang a pic- T
ture” [15] example, suitable adapted for illustrating persuasion. We [hi t (@)} [hang(agg)}
consider here two ageras i ce andbob. They share the same goal x #

which consists of seeing a picture hung in their living-rodrang.
Each agent wants to hang the picture by onedeing(al i ce) ‘gi ve(ag,, ag,, res) ‘
or hang(bob). Obviously, the fact that the picture is hung de-
pends on one of these two goals. Moreowri ce is mad atbob
and she wants to hit himhi t (al i ce). bob wants to avoid it,
—hi t (al i ce). We consider here two resourceshammer and a
nai | . The agentl i ce (respectivelybob) controls thehamrer
(respectively thaai | ):contr ol (al i ce, hanmmer ) (respectively
control (bob,nail )). Thehamer and thenai | are required
for hanging the picture. Theammer is required for hitting some-
one. We can deduce that i ce (respectivelybob) needs of the
nai | (respectively thdanmer ). For this purposeal i ce (respec- 4 ARGUMENTATION FRAMEWORK

tively bob) can give thehamrer (respectively thenai | ) to bob ] ) ]
(respectivelyal i ce): gi ve(al i ce,bob, hammer ) (respectively According to the approach of defeasible argumentation of [8], argu-

control (ag,,res)

Figure 2. Influence diagram to structure the negotiation

gi ve(bob, al i ce,nail)). ments are reasons supporting claims which can be defeayesther
arguments.
3 DECISION ANALYSIS Definition 1 (AF) An argumentation frameworls a pair AF =

) . . (A, def eat s ) whereA is a finite set of arguments ardef eat s
Our methodology is to decompose the decisionproblem into elementg 5 binary relation overd. We say that a s& of arguments defeats
that can be analyzed and can be brought together to create an ovgly argument if a is defeated by at least one argumen8in
all representation. We use héndluence diagramsvhich are simple

graphical representations of decision problems [5] including the de- [8] also analysis when a set of arguments is collectively justified.
cisions to make amongst the possible courses of action (cdded

cision nodesrepresented by squares), the value of the specific outpefinition 2 (Semantics) A set of arguments C A is:

comes that could result (calladilue nodesrepresented by rectan-

gles with rounded corners), and the uncertain events which are reb conflict-freeiff Va,b € S it is not the case tha defeatw;
evant information for decision making (calledance nodggepre- e admissibleiff S is conflict-free andS defeats every argumeat
sented by ovals). In order to show the relationship amongst these such thata defeats some argumentsSn

elements, nodes are put together in a graph connected by arrows, Sis preferredff S is maximally admissible;

calledarcs We call a node at the beginning of an arpradecessor
and one at the end of an arcsaccessarThe nodes are connected > The defeat relation is called attack in [8].




e Sis completeiff S is admissible ands contains all argumenta say that two sets of sentenckes and®- are incompatible®, Z @)

such thatS attacks all attacks against; iff there is at least one sentenge in ®; and one sentenes; in ®,
e Sisgroundedff Sis minimally complete; such asps Z ¢o.

A theorygathers the statements about the decision problem.

These declarative model-theoresiemanticf the AF capture vari-
ous degrees of justification ranging from very permissive conditionsDefinition 4 (Theory) Atheory7 is an extended logic program, i.e
calledcredulousto restrictive requirements, calledeptical The se- & finite set of rules?: Lo < La,...,Lj,~ Ljt1,...,~ Ly with
mantics of an admissible (or preferred) set of arguments is creduloug > 0, eachL; being a strong literal inC. The literal Lo, called
in that it sanctions a set of arguments as acceptable if it can sud¢heheadof the rule, is denotetiead(R2). The finite se{Ly, ..., ~
cessfully dispute every arguments against it, without disputing itselfL» }, called thebody of the rule, is denotetbody (). The body
However, there might be several conflicting admissible sets. That i§f a rule can be empty. In this case, the rule, calletaet, is an
the reason why various sceptical semantics have been proposed féfconditional statementz, called the uniqueameof the rule, is an
the AF, notably the grounded semantics and the sceptically preferredfomic formula ofC. All variables occurring in a rule are implicitly
semantics, whereby an argument is accepted if it is a member of ayniversally quantified over the whole rule. A rule with variables is a
maximally admissible sets of arguments. For simplicity, we restrictscheme standing for all its ground instances.

ourself to admissible semantics. L . .
For simplicity, we will assume that the names of rules are neither

in the body nor in the head of the rules thus avoiding self-reference

4.1 Decision framework problems. Considering a decision problem, we distinguish:

Since we want to instantiate o for our example, we need to e goal rulesof the formR: Gy — G1,...,G, withn > 0. Each

specify a particular framework capturing the decision problem. G, is a goal literal inZ. The head of the rule is an abstract goal
(or its strong negation). According to this rule, the abstract goal is

Definition 3 (Decision framework) A decision frameworks a tu- promoted (or demoted) by the goal literals in the body;

pleD = (L, Asm T ,7,P), where: e epistemic ruleof the formR: By «— Bi, ..., B, With n > 0.
EachB; is a belief literal of£. According to this rule By is true

e [ is theobject languagevhich captures the statements about the
decision problem;

e Asm, is a set of sentencesfdrwhich are taken for granted, called
assumptions

e 7 istheincompatibility relationi.e. a binary relation over atomic
formulas which is asymmetric. It captures the mutual exclusion
between the statements;

e 7 is thetheorywhich gathers the statements;

e P C T xT isa(partial or total) preorder ovet, called theprior- Due to our representation of decision problems, we assume that the
ity relation, which captures the uncertainty of beliefs, the priority elements in the body of rules are independent, the decisions do not
amongst goals, and the expected utilities of the decisions. influence the beliefs, and the decisions have no side effects.

In order to evaluate the previous statements, all relevant pieces of
In the object languagg, we distinguish six disjoint components:  jnformation should be taken into account, such as the uncertainty of
knowledge, the priority between goals, or the expected utilities of the
ecisions. In this work, we consider that all rules are potentially de-
easible and that the priorities are extra-logical and domain-specific
features. We consider that tipgiority P which is a reflexive and
transitive relation considering possitde sequoR; P R» can be read

“Ry has priority overR»". R1'PR2 can be read R, has no prior-

ity over R>", either becausd?; and R, areex eequmr becausedr;

and R, are not comparable. The priority over concurrent rules de-

pends on the nature of rules. Rules eoacurrentif their heads are

identical or incompatible. We define three priority relations:

if the conditionsB, . . ., B,, are satisfied,;

e decision ruleof the formR: G «— D(a), B, ..., B, withn >
0. The head of the rule is a concrete goal (or its strong negation).
The body includes a decision literaD(a) € £) and a set of
belief literals possibly empty. According to this rule, the concrete
goal is promoted (or demoted) by the decisio(u), provided that
conditionsBy, . .., B, are satisfied.

e a set ofabstract goalqresp.concrete goalg i.e. some proposi-
tional symbols which capture the abstract values (resp. concret
values) that could result;

e a set ofdecisionsi.e. some predicate symbols which capture the
decision nodes;

e a set ofalternatives i.e. some constants symbols which capture
the mutually exclusive actions for each decision;

e a set ofbeliefs i.e. some predicate symbols which capture the
chance nodes;

e thenamef rules in7 which are unique.

the priority overgoal rulescomes from thepreferencesovers

goals. The priority of such rules corresponds to the relative im-

portance of the combination of (sub)goals in the body as far as

reaching the goal in the head is concerned;

In £, we consider strong negation (classical negation) and weak

negation (negation as failure). A strong literal is an atomic first-order

formula, possible preceded by strong negatio\ weak literal is a

literal of th_e _form_N_L ' V\_/hereL Is a strong Ilte_ral. o the priority overepistemic rulexomes from theuncertaintyof
We explicitly distinguishassumablérespectivelynon-assumable

literals which tivel 1 be taken ted knowledge. The prior the rule is, the more likely the rule holds;
fterals which can (respectively cannot) be taken for grante ' MEANS the priority overdecision rulesomes from thexpected utilityof

ing that they can or cannot be assumed to hold as long as there Is decisions. The priority of such rules corresponds to the expecta-

no evidence to the contrary. Decisions (egg.ve(agl', ag,, fes) € tion of the conditional decision in promoting/demoting the goal
Asn) as well as some beliefs (egont r ol (bob,nail ) € Asm literal

can be taken for granted. In this walp, can capture incomplete
knowledge. In order to illustrate the previous notions, let us consider the goal

The incompatibility relation captures the conflicts. We have rules, the decision rules, and the epistemic rules fabmnce’s view-
LZI~-L,-LZIL,andL T ~ L butwe donothave- L Z L.We point which are represented in Tab. 1. According to the goal rules,



the main goal is reached if: i) eithel i ce hangs the picture and
al i ce does not hitbob (cfr ¢1); ii) or bob hangs the picture and
al i ce hitsbob (cfr o2). al i ce prefers to hang the picture by her-
self,r 91Pr 2. According to the decision rules, the picture is hung by
al i ce (hang(me) if she controls the hammer atbb gives the
nail he controls (cf 11). The picture is hung biob (hang(you))

if he controls the nail andl i ce give the hammer she controls (cf
ri2). al i ce can hitbob if she controls the hammer (cf;1 (ag)).
Otherwiseal i ce needs no resource (E2(ag)). According to the
epistemic rulesal i ce beliefs that she has the hammfes,

conc(a) head(r), top(a) = r, prenmise(a) =
body (r), supp(a)=Uae(a,,....a,}Supp(@’),
sent (a)=Ua’eqa,,....a,15ent (a’)ubody (r)u{head(r)}.
The set of arguments, .. ., a, } are called the set ofubar-
gumentofa (denotedsbar g(a)).

The set of arguments built updnis denoted4(D).

Notice that the subarguments of a tree argument concluding the weak
literals in the body of the top rule are hypothetical arguments. In-
deed, the conclusion of an hypothetical argument could be a strong
or a weak literal while the conclusion of a built argument is a strong
literal. As in [17], we consider composite arguments, calfted ar-
guments, and atomic arguments, caltadial arguments. Contrary
to other definitions of arguments (set of assumptions, set of rules),
our definition considers that the different premises can be challenged
and can be supported by subarguments. In this way, arguments are
intelligible explanations. Moreover, we considgrpotheticalargu-
ments which are built upon missing information or a decision. In this
way, our framework allows to reason further by making suppositions
related to the unknown beliefs and over possible decisions.

In our example, the argumebt (respectivelya), concludes that
the main goal is reached sinbeb (respectivelyal i ce) hangs the
picture andal i ce hits (respectively does not hitpb if we suppose
thatal i ce (respectivelybob) gives thehamrer (respectively the
nai | ) and if we suppose thdiob controls thenai | . The argu-
mentsa is depicted in Figure 3. An argument can be represented as
a tree where the root is the conclusion (represented by a triangle)
directly connected to the premises (represented by losanges) if they
exist, and where leafs are either some suppositions (represented by
Since we want that our AF not only suggests some actions but alsaircles) or the empty set. Each plain arrow corresponds to a rule (or
provides an intelligible explanation of them, we adopt here the treea fact) where the head node corresponds to the head of the rule and
like structure for arguments proposed in [17] and we extend it withthe tall nodes are in the body of the rule. The tree arguraeist
suppositions on the missing information. composed of one trivial subargument and one tree argument. Neither
trivial arguments nor hypothetical arguments contain subarguments.

T
n ro1: hung — hang(me), —hi t (you)
r o2: hung < hang(you), hi t (you)
T
r11: hang(me) — gi ve(you me nai | ), cont r ol (me hanmer),
control (younail)
r 12: hang(you) < gi ve(me you, hammer),cont r ol (you nai |l ),
cont r ol (me hammer)
r21(ag): hi t (ag) < control (ag, hanmer)
f22(ag): —hi t (ag)
7
f1:control (mehamrer) —

Table 1. The goal rules, the decision rules, and the epistemic rules.

4.2 Arguments

Definition 5 (Argument)  An argumentbuilt uponD is composed
by a conclusion, a top rule, some premises, some suppositions, anfl 3

some sentences. These elements are abbreviated by the correspond-
ing prefixes. An argumentcan be: The interactions amongst arguments may come from their conflicts,

from their nature (hypothetical or built), and from the priority of
1. ahypothetical argumeriuilt upon an unconditional ground state- rules. We examine in turn these different sources of interaction.
ment. If L is an assumable literal (possibly its negation), then  Since their sentences are conflicting, the arguments interact with
the argument built upon a ground instance of this assumableone another. For this purpose, we define the following attack relation.
literal is defined as follows conc(a) L, top(a) 0,
prem se(a) = 0, supp(a) = {L},sent (a) = {L}.
or
2. abuilt argumentbuilt upon a rule such that all the literals in the
body are the conclusion of arguments.

Interactions

Definition 6 (Attack relation) Leta,b € A(D) be two arguments.
a attacksb iff sent (a) Z sent (b).

This relation encompasses both the direct (often cadédttal) at-
tack due to the incompatibility of the conclusions, and the indirect
(often calledundermining attack, i.e. directed to a “subconclusion”.

(@) If fisafactinT (i.e.body(f) = 0), then thetrivial argu- According to this definition, if an argument attacks a subargument,

menta built upon this fact is defined as followsonc(a) =
head(f),top(a) = f, premise(a) = 0, supp(a) = 0,
sent (a) = {head(f)}.

the whole argument is attacked.
Since arguments are more or less hypothetical, we define the size
of their suppositions.

(b) If r is a rule in 7 with body(r) = {Li,...,L;,~  Definition 7 (Supposition size) Leta € A(D) be an argument.
Ljt1,...,~ Ln} and there is a collection of argu- Thesize of suppositionfor a, denotedsuppsi ze(a), is the num-
ments {ai,...,a,} such that, for each strong literal ber of suppositions af: suppsi ze(a) = [supp(a)|.

L; € body(r), conc(a;) = L; with: < j and for
each weak literal~ L; € body(r), conc(a;) =~ L;
with ¢ > 5, we define thdree argumenta built upon the
rule » and the set{a,...,a,} of arguments as follows:

3 9 denotes that no literal is required.

The size of suppositions for an argument is the number of decision
literals and assumable belief literals in the sentences of the argument.

Since arguments have different natures (hypothetical or built) and
the top rules of built arguments are more or less strong, we define the
strength relation as follows.



fo1

hang(me) —hits(you)

fa2(you)

gi ve(youmenai | ) control (me hamer ) control (younail ) emptyset

ri

gi ve(youmenail ) control (me hamer ) control (younail)

Figure 3. Arguments supporting the fact thaob give thenai |

Definition 8 (Strength relation) Let A; be a hypothetical argu- dialogues and notified in théialogical commitmentsvhich are in-
ment, andA», A3 be two built arguments. ternal data structures which contain propositional/action social obli-
gations involving the agent, namely with the agent being either the
debtor or the creditor. The choice amongst actions is made according
to the agent’s statements and the preferences over them. The dialogi-
) cal commitments ol i ce include commitments involvingl i ce:
3. If (top(Az)Ptop(As)) A/\ (suppsi ze(Az) < eitheral i ce is the creditor of the commitment, @l i ce is the
suppsi ze(As)) , thend; P~ As; debitor of the commitment (see the next section).
Since? is a preorder off, P* is a preorder ot (7). Since it is A pro_tocol is re_quired to conduct the interact?on. Fort_hi_s_ purpose,
preferable to consider fewer suppositions as possible, built argument@® social reasoning uses a boot strap mechanism that initiates the re-
are preferred to hypothetical arguments. Moreover, we want to takguired protocol, the role the agent will play in that protocol, and the
into account the preferences captured by the priorities. That is th@ther participants. The protocol engine determines the appropriate
reason why we consider that an argument is stronger than anothB}€SSage to be sent given those parameters. When there is a decision
argument if the top rule of the first argument has a proper highef® P& made either between the choice of two locutions (e.g. an ac-
priority than the top rule of the second argument, or if it is not the CEPt OF @ reject) to be sent or the instantiation of the content of the
case but the number of suppositions made in the first argument f9cution (€.g. the definition of a proposal), the protocol engine uses
properly smaller than the number of suppositions made in the secorfy Precondition mechanism to prompt the social reasoning. Upon the

1. A, is stronger than4, (denotedd, P4 A;);
2. If (top(A2)Ptop(As)) A —(top(As)Ptop(Asz)), then
Ao P'A As;

argument. satisfaction of the precondition, the protocol engine sends the locu-
In order to adopt Dung’s seminal calculus of opposition, we defingion- A similar mechanism is used for incoming messages. If it is
the defeat relation. necessary to update the dialogical commitments of the agent, this

can be done with the post condition mechanism which operates in a
Definition 9 (Defeat relation) Leta,b € A(D) be two arguments. ~ Similar manner.
a defeatd iff: i) a at t acks b;ii) ~(b P* a). The agents utter messages to exchange goals, decisions, and
knowledge. The syntax of messages is in conformance with a com-
Let us consider our previous example. The argumengdb  mon communication language. We assume that each message: has an
attack each other. Since the top rulesads ro1 and the top rule of  identifier, My; is uttered by a speaker (B is addressed to a hearer
b is ro2, a is stronger tham, and sca defeatsh. The argumendis  (Hy); responds to a message with identifiey; R characterised by
in an admissible set, and so can justified the opinioalafce. This a speech act Acomposed of a locution and a content. The locu-
arguments is useful faal i ce to justify its choice in front obob tion is one of the followingguest i on, assert, accept, why,

and to persuade the latter. wi t hdr aw (see Table 2 below for examples). The content is a triple
consisting of: a goalsx, a decisionDy, and a _kr_lc_)wledgé(k“ _ _
5 SOCIAL INTERACTION Figure 4 depicted our protocol from the initiator viewpoint with

the help of a deterministic finite-state automaton. The choice of lo-

The social statements are exchanged during dialogues and notified §tions to send depends on the way the social reasoning fulfills pre-
conditions. For example, the outcomeefal uat e deci si on

thedialogical commitmentOur agent drives the interactions by the by the social reasoning will dictate to the protocol engine whether
adherence to protocols. it sendsaccept , assert orwhy. The corresponding rule of the
The negotiation is driven according to the individual/social state-protocol engine is as follows:

ments concerning the goals of agents (their own goals and the goals
of their interlocutors), the decisions they make, the knowledge, and we will used to denote that no goal is given afido denote that no knowl-
preferences over them. The social statements are exchanged duringdge is provided.




focus on the threats and we introduce the appeals to common goal.

receive assem send why Actually, the concepts of threat and promise are two faces of the same
receive assel

send question

deci si on

coin. Both of them are based upon the power/dependence relations
of agents [9]. The purpose of [2] is to handle these types of argu-
‘ ments within a classical argumentation-based framework. Even if our
T e withrau argumentation-based framework is different, our definitions of argu-
send assert 7 ments are quite similar. However, the strengths of these arguments
' , are different. While the strength of arguments of [2] is based upon
ep receive why the weakest link principle, the strength of our arguments is based
upon the last link principle and depends on the hypothetical nature
of arguments. Contrary to [2], we adopt the calculus of opposition of
Dung [8]. Actually, our work consists of a more refined framework
for persuasive negotiation than [15] where the strength of arguments
is not only based upon some authority relations.
We have used here the argumentation-based mechanism for de-
cision making proposed in [12]. The framework of [10, 12] incor-

send acgept receive withdray

send asseft

ecelve acc

Figure 4. Protocol for the initiator
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ELsE | Somm ! uate{a B2Mhi & o21 =0 THE porates abduction on missing mf_ormat!on, w_h|_le the f_rameworks
send assert szDz K2) to interlocutor; of [1, 12] can be applied to a multi-criteria decision making. To the
commit(me, [G D2, K2));} i [

ELSEI F send why(G D,K) to interfocutor;} best of our knowledge, the framework of [12] is the only one integrat-

ing both of these proprieties required by our application. Moreover,
In this rulee denotes the reasoning agent amt er | ocut or the other existing frameworks do not come with a conceptual frame-

denotes the agent it dialogues wigv.al uat e( G, D, K) is a pred- work for creating a model and a representation of decision problems.
icate which evaluates if the god! is supported by an admissible ar- BY relying on [12], the decision problem is firstly analyzed, and so
gument built upon the decisial and the knowledgés. According ~ reated. ) _ _ )
to the corresponding rules, the dialogical commitments are updated [14] Proposes straight translations of the sociology of organized
when a proposal is received. If an admissible proposal have peegction into a computer science formalism. We have simplified and
suggested, then the speech act isaaeept . If a new admissible extended here this formalism for our purpose. The relation of re-
proposal is found, then the speech act isaser t . Otherwise the ~ duirement is weight by a measure of necessity in [14]. Since this
speech act is ahy. weight can be calculated with the utilities, the payments, and the pri-
Table 2 depicts the speech acts exchanged betveddrce orities, we do not mention it in our framework. Contrary to [14], we
and bob playing two different dialogues. They attempt to come do not distinguish the resources and the stake they represent, i.e. the

to an agreement on the transaction for the resources to readtPver relationships amongst the agents which either control the stake
the common goahung. The dialogue is initiated byal i ce. or depend on its. Moreover, we have added a relation amongst goals

to reflect that they can depend on one another. This extension enrich

With the messagel/;, bob informs al i ce that it finds out et
the coordination model.

that the actiongi ve(al i ce,bob,hamrer) is justified with

respect to the common goahyng). However, al i ce does According to [6], the four main recurring social dimensions
not find gi ve(al i ce, bob, hanmer ) justified and she proposes of multiagent organisations are: the social structures of roles and

gi ve(bob, al i ce,nail ). Since none of these proposals have groups, t_he dialogical structures of the interaction amongst agen_ts,
been jointly acceptedyob attempts to determine the reasons for the functloQaI structqres of the go.als aqd tasks, apd t.he normative
al i ce’s choice (cf Ms). In the first dialogue (Top of Table 2), st_ruc_tures |_ncorporat|ng thg deontlc_notlpns of obligation and per-
al i ce argues with the goahang(al i ce) which is a subgoal mission. With re§pect to this analysis grid, our framework treats a
hung. In the second dialogue (Top of Table 3| i ce argues §ubset of the social gtructures captured by the power ofagepts result-
with the goalhi t (al i ce) demoted bybob. Givenal i ce’s re- ing fr_om the mastering of resources. Our fram_e_work considers the
sponse inMi, bob includes the argument provided faf i ce. functional structures QUe to th(_a goal decompositions cap_tur_ed by the
Therefore, it finds Alice’s proposal justified whatever the dialoguetn® dependence relation. Obviously, the proposed negotiation proto-
is. Finally, bob communicates his agreement with the help of ancol con_snsts of the dlaloglca_ll structure of our framework. Finally the
accept (Ms) which closes the dialogue. We can notice that the in-normative structure of multiagent systems is out of the scope of our
fluence ofal i ce onbob leads this latter to concede the alternative framework.

gi ve(bob,al i ce,nai | ) which was previously not justified from

bob’s viewp_oint. The agents are able to _persuade each other, through CONCLUSIONS

argumentation. In the first dialogukpb includes a new argument

concluding a common goal. In the second dialoda@) includes a  In this paper, we have described a model of autonomous, social, and
new argument concluding a goal he demotes. Whatever the dialogugumentative agent trying to persuade each other to collaborate. For

is,al i ce persuadebob. this purpose we have formalized a social theory that is served to study
collective decision-making processes with the help of the concepts of
6 RELATED WORKS agent resource andgoal, as well as their relationships. Moreover,

we have provided an AF for decision-making to perform the social
We have presented here a model of social and persuasive argumaeasoning which is about how to achieve the individualistic, the so-
tation. In this perspective, [2] identifies different types of argumentscial, and the common goals through collaboration. Actually, we have
threats, rewards, appeals to past promise, appeals to prevailing pradeveloped a model of internal dialectics between the individual goals
tice, appeals to self-interest, and counter-examples. In our paper, vand the social goals of agents to capture the interactions which can



Mk Sk Hk Ak Rk
My, alice bob questi on(hung, gi ve(ag,, ag,, res), 0) 0

M, bob alice assert(hung,give(alice,bob,hamrer),0) My
M, alice bob assert (hung,gi ve(bob,al i ce,nail ),0) M,
Ms bob alice why(hung,give(bob,alice,nail),0) Mo
My alice bob assert (hang(al i ce),gi ve(bob,al i ce,nail ),[control (bob,nail)]) M;s
Ms bob alice accept (hung,gi ve(bob,alice,nail),0) M,
Mk Sk Hk Ak Rk
M, alice bob quest i on(hung, gi ve(ag,, ag,, res), ?) 0

M, bob alice assert(hung,give(alice,bob,hamrer),) My
M, alice bob assert (hung,gi ve(bob,al i ce,nai | ), 0) M,
M3z bob alice why(hung,give(bob,alice,nail),0) M
My alice bob assert (—hit (alice),gi ve(bob,al i ce,nail ),[control (bob,nail)]) Ms
Ms bob alice accept(hung,gi ve(bob,alice,nail),0) M,

Table 2. Dialogue using an appeal to common goal (top) and using a tfivediom)

exist between the agents interests and their social responsibilities. €]
order to valid this approach, we use the multiagent platform GOLEM
[4] for the deployment of our agents. [10]
The notions of social welfare can be used as a criterion to dis-
criminate amongst arguments for the allocation of resources amongst
agents taking into account the utilities/payments (resp. preferenceE
that agents assign to the resources (respectively goals). Existing 1]
sults indicate that interaction amongst agents as well as the agenﬁ’Z]
reasoning can be designed to direct negotiation towards high qual-
ity allocations. Future works will aim at building upon the existing
results to design and realise effective argumentation-based negotia-
tion mechanisms that can be used to exhibit social-welfare related
properties. [13]
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