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Abstract. The fact that open multiagent systems are vulnerableand B-type agents, negotiate a service. We consider here a specific
with respect to malicious agents poses a great challenge: the detetase where A-type agents look for a serviteThe A-type agents
tion and the prevention of undesirable behaviours. That is the reasarquestingS areAl andAl i ce; the B-type agents providin§ are
why techniques such as trust and reputation mechanisms have beBab andBar bar a. Car | a is a C-type agent which is an exter-
proposed. In this paper, we explore the cognitive science backgrournal and neutral observer. A-type agents are responsible for sglectin
which captures the notions of trust, reputation and confidence to prd3-type agents. A possible contract may concerns the concrete ser-
vide a computational trust mechanism applied to negotiations withirvice S(c) and may be betweeAl andBob. Al ’s goal consists of
artificial societies. For this purpose, we formalize here these notionnding and agreeing to a servideprovided by a B-type agent. Ac-
and we apply to them a particular argumentation technology for al€ording to its preferences and constraints, the undermining of the
lowing agents to initiate, evaluate, reason, decide, and propagate reguality specified in the contract is preferred than the overcharge of
utation values. the price specified in the contract. Taking into account its goal and
preferences/constraint8l needs to solve a decision-making prob-
lem where the decisions amount to a service and a provider for that
service. On the other hand, the goal of the proviBeb consists
In the last decades, multiagent systems have been proposed as a nefnagreeing to provide a service. According Bob's preferences
paradigm of computation based on cooperation and autonomy. Thend constraints, the seller must pay the service he buys. Taking into
decentralization and the openess are main characteristics of theaecount its goal and preferences/constraiBts) needs to solve a
systems. There is no central point of control and new agents can exlecision-making problem where the decisions amount to a service
ter/leave the system during the execution. Therefore, these systeraad a client for that service. The two decision making processes take
are vulnerable with respect to malicious agents. This fact poses place in a dynamic setting, whereby information about other agents,
great challenge: the detection and the prevention of undesirable béie services they require/provide and the characteristics of these ser-
haviours. That is the reason why techniques such as trust and reputéees is obtained incrementally within the dialogues. The outcome of
tion mechanisms have been proposed. this process may be the contract obligiBgb to deliver on time the

In this paper, we explore the cognitive science background whictservice toAl .
captures the notions of trust, reputation, and confidence to provide Within our computational model of trust for negotiation, the rea-
computational trust mechanisms applied to negotiations within artisoning of each agent is supported by argumentation. In the remainder
ficial societies. For this purpose, we formalize here these notions anof this paper, we will focus on the reasoningAif. In the concrete
we apply to them the argumentation technology proposed in [6] foluse casell , as a requester, uses argumentation for collecting infor-
allowing agents to initiate, evaluate, reason, decide, and propagateation on the providers. For instanéé, can askCar | a its opinion
reputation values. aboutBob and can ask to justify it (by providing an argument for it).

The paper is organised as follows. In Section 2, we introduce thél , as a requester, uses argumentation for deciding which provider
walk-through example to motivate our approach. Section 3 presenisselects taking into account its preferences/constraints and possibly
the background of our proposal. We focus on the notion of interperthe inconsistency of information it has gathered. Moreover, through
sonal confidence and we characterize it. Section 4 introduces a coargumentation, the participants provide an interactive and intelligi-
ceptual framework for analyzing the decision problem related to thenle explanation of their choices. For instandk, can argue that the
confident behaviour of agents. Section 5 presents our computationaélection ofBob is justified since the latter will not overcharge the
Argumentation Framework (AF) for decision making. Section 7 out-price. Thus, agents can use argumentation for reasoning about trust
lines the social interaction amongst agents. This interaction is illusfor negotiating.
trated by an example of information-seeking dialogue to propagate
reputation values. The paper is summarised in section 8 where we .
also discuss related and future work. 3 Reputation model

1 Introduction

Cognitive science provides a pertinent and well-grounded back-
2 Walk-through example ground for developing computational models of trust. In this section,

In order to illustrate our model, we consider an e-procurement scave focus on the notion of interpersonal confidence. We characterize

nario where two different types of agents, referred to below as A-typdt in Order to provide a reasoning tool. _ _ _
According to the Merriam-Webmester, the confidence is the “ faith
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the literature, this notion is defined in many different ways by psy-are represented with a hierarchy of values where the top, abstract
chologists, sociologists, economists. We restrict ourself here on thealues aggregate the lower, concrete values. We assume that influ-
interpersonal confidencgevhich is the confidence of an agent about ence diagrams are provided by users via a GUI which allows them to
another agent in accordance with the information the first one hasommunicate user-specific preferences.
about the interactions of the second one with other agents. Consider- We consider here the decision problem related to the confident
ing the interpersonal confidence, [7] distinguishes the beliefs aboutehaviour ofAl (cf Fig. 1). Throughout the paper we adopt the
the confidence that we call@dputation the reasoning with these following convention: variables are in italics and constants are in
beliefs, and the confident behaviour which is deduced. Considering gypescript font. The evaluation of the contractoftract) de-
reputation, [7] distinguishestarget i.e. the agent which is observed pends on the selection of the proposal from the providabout
and evaluated, thebserverd.e. the agents which observe the target, the servicey. This top main value is is split into abstract val-
and theevaluator i.e. the agent which evaluates and benefits of theues, the provision of the servicgr(ovi si on) and the provider
reputation. Actually, we consider here the case where the observatidneput at i on). The evaluation of the service depends on its cost
of the target can be done by several agents, pospiblyagated(i.e. (cost) and its quality qos). The evaluation of these criteria de-
communicated) to the evaluator. pends on the agent knowledge, namely the information about the
Let us consider the properties of the reasoning over reputation thaervices provided by the interlocutors (ggi ce andwar r ant y).
we will consider in this paper. The reputationsigbjective since it  The evaluation of the partners depends on its reliability (e.g. compe-
depends on the beliefs of the evaluator. The reputatiemégrtain tences or honesty) to deliver the service with the same quality (re-
since agents needs to accept information with reserve. The reputapectively price) as specified in the contract, denotgds (respec-
tion is multidimensional since it depends on the competences, thetively r cost ). The evaluation of the provider is influenced by its
honesty, the foreseeability, the integrity, and the good will of the tar-expected behaviouw{ | | (x, do)) which depends on the testimoni-
get. The reputation idynamig since it depends on the interactions of als about it previous behavioufest (tid, x, done. Each testimo-
the target with other agents. The reputatiodégeasiblesince itcan  nial t i d can be provided by a neutralype(ti d,neutral )) or
be challenged or reinstantiated in the light of new information nota concurrent agent ¢pe(ti d,concurr ent)). The interaction of
previously available. In this paper, we consider that the reputation ishe testimoniat i d can be directi(nt (ti d, di r ect )) or observed
qualitativeand not quantitative, since an evaluator can trust more gi nt (ti d, obser ved)). Moreover, the testimonial can be more or
target than another one but there is no unit to measure reputation. lessrecent,i ne(ti d,t). The user represented by the ag&intalso
Amongst the computational model of trust and reputation, [7] dis-provides, through the GUI, her preferences and constraints. For in-
tinguishes: stance, the undermining of the quality specified in the contract is pre-
ferred than the overcharge of the price specified in the contract. Since
concurrent agent can hide or lie, we prefer testimonials from neutral
agents. In this way, we consider sociological information about the
roles of agents. Even if witness information is usually the most abun-
dant, direct experience is the most reliable source of information.

e the decision toolsi.e. which compute the reputation values and
the confident behaviour;

o theevaluation toolsi.e. decision tools with a revision mechanism
to update the reputation values in the light of new information;

e thereasoning toolsi.e. evaluation tools with a propagation mech-
anism to communicate reputation values;

Obviously, we want to provide here a reasoning tool.

4 Decision analysis

Our methodology is to decompose the complex problem related to
the confident behaviour of agents into elements that can be ana-
lyzed and can be brought together to create an overall representation.
We use herenfluence diagramsvhich are simple graphical repre-
sentations of decision problems [3] including the decisions to make
amongst the possible courses of action (catledision nodesrep-
resented by squares), the value of the specific outcomes that could
result (calledvalue nodesrepresented by rectangles with rounded
corners), and the uncertain events which are relevant information for
decision making (calledhance nodegepresented by ovals). In or-

der to show the relationship amongst these elements, nodes are put
together in a graph connected by arrows, cadiext We call a node

at the beginning of an arc predecessoand one at the end of an

arc gsuccessorThe nodes are connected by arcs wh_ere predecgssog Argumentation framework

are independent and affect successors. Influence diagramis areic

properly constructed have no cycles. In order to capture multi-criterigiccording to the approach of defeasible argumentation of [4], argu-
decision making, it is convenient to include additional nodes (callednents are reasons supporting claims which can be defeayesther
abstract value nodesepresented by double line) that aggregate re-arguments.

sults from predecessor nodes. Whileancrete values specified Definition 1 (AF) An argumentation frameworls a pair AF —

for every possible combination of decisions and events that feed int?A def eat s ) where.A is a finite set of arguments ardef eat s
this node, an abstract value is specified for every possible combina- "’

tion of values that feed into this node, and so the multiple attribute€ The defeat relation is called attack in [4].

Figure 1. Influence diagram for the confident behaviour.




is a binary relation ovetd. We say that a se3 of arguments defeats Definition 4 (Theory) Atheory7 is an extended logic program, i.e

an argument if a is defeated by at least one argumengin a finite set of rulesk: Lo «— L1,...,L;j,~ Ljt1,...,~ L, with
n > 0, eachL; being a strong literal inC. The literal Lo, called
[4] also analysis when a set of arguments is collectively justified. the headof the rule, is denotetead(R). The finite se{L+,...,~
L,}, called thebody of the rule, is denotedhody (R). The body
Definition 2 (Semantics) A set of argumentS C A is: of a rule can be empty. In this case, the rule, callethet, is an
unconditional statemenk, called the uniqu@ameof the rule, is an
o conflict-freeiff va,b € S itis not the case thaa defeats; atomic formula ofZ. All variables occurring in a rule are implicitly
* admissibleiff Sis conflict-free andS defeats every argumeat  pjversally quantified over the whole rule. A rule with variables is a
such thata defeats some argumentsSn scheme standing for all its ground instances.
For simplicity, we restrict ourself to admissible semantics. 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

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

e goal rulesof the formR: Gy «— Gi,...,G, withn > 0. Each
G, is a goal literal inL. The head of the rule is an abstract goal
(or its strong negation). According to this rule, the abstract goal is
promoted (or demoted) by the goal literals in the body;

Since we want to instantiate oé for our example, we need to
specify a particular framework capturing the decision problem.

Definition 3 (Decision framework) A decision frameworks a tu-

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

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

e Asm, is a set of sentencesfrwhich 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;

* T is thetheorywhich gathers the statements; _ Due to our representation of decision problems, we assume that the
» P C TxTisa(partial ortotal) preorder ovet, called theprior-  glements in the body of rules are independent, the decisions do not
ity relation, which captures the uncertainty of beliefs, the priority jhfiuence the beliefs, and the decisions have no side effects.

amongst goals, and the expected utilities of the decisions. In order to evaluate the previous statements, all relevant pieces of

) o o information should be taken into account, such as the uncertainty of

In the object languagg, we distinguish six disjoint components:  nawledge, the priority between goals, or the expected utilities of the

e a set ofabstract goalqresp.concrete goals i.e. some proposi- deCi.SionS' In this work, we _consider that all _rules are poteptially d_e_-
feasible and that the priorities are extra-logical and domain-specific

ional symbols which re th ract val resp. concr . e > -
tional symbols ¢ cgptu € the abstract values (resp. conc el;F?eatures. We consider that tipgiority P which is a reflexive and
values) that could result;

e a set ofdecisionsi.e. some predicate symbols which capture thesransmve re_Iat_|on consm’I,erlng possitele &2quoli, P i can be rgad
decision nodes: R has priority overR,”. R1PR2 can be read R; has no prior-

. . . ity over R>", either becausé?, and R» areex aequar becauseR;
e a set ofalternatives i.e. some constants symbols which capture o
. . . and R, are not comparable. The priority over concurrent rules de-
the mutually exclusive actions for each decision;

S . . pends on the nature of rules. Rules aoamcurrentif their heads are

e a set ofbeliefs i.e. some predicate symbols which capture the: ; . . . - L
: identical or incompatible. We define three priority relations:
chance nodes;
o thenamesf rules in7 which are unique. e the priority overgoal rulescomes from thepreferencesovers
) ) . ) goals. The priority of such rules corresponds to the relative im-

In £, we consider strong negation (classical negation) and weak portance of the combination of (sub)goals in the body as far as
negation (negation as failure). A strong literal is an atomic first-order reaching the goal in the head is concerned:
formula, possible preceded by strong negatio weak literalisa -, yhe priority overepistemic rulescomes from thaincertaintyof
literal of thg 'form.N.L, V\(hereL Is a strong Iltgral. knowledge. The prior the rule is, the more likely the rule holds;
_ We expl!c|tly d|st|ngu|sra_ssumablegrespectwel)non-assumab)e e the priority overdecision rulecomes from thexpected utilityof
literals which can (respectively cannot) be taken for granted, mean- decisions. The priority of such rules corresponds to the expecta-

"‘9 that they can or cannot be.a.ssumed to hold as long as there is MOtion of the conditional decision in promoting/demoting the goal
evidence to the contrary. Decisions (eRg.oposal (x,y) € Asm) literal.

as well as some beliefs (e.gnt (tid,obser ved) € Asn) can be
taken for granted. In this wafp 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 epistemic rules, and the decision rules of our example
LZ~-L,-L7ZTL,andLZ ~ L butwe do nothave- L Z L. We which are represented in Tab. 1. According to the decision rules,
say that two sets of sentenckes and®,, are incompatible®, Z ®;) the goalr cost (respectivelyr qos) is reached if the partner does
iff there is at least one sentenge in ®; and one sentenes; in @, not overcharge the price (respectively undermine the quality) of the
such asp; 7 ¢a. servicer 31 (respectivelyr 41). According to the goal rules, the un-
A theorygathers the statements about the decision problem. dermining of the quality specified in the contract is preferred than

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 decisid(u), provided that
conditionsBs, ..., B, are satisfied.



the overcharge of the price specified in the contract. Indeed, achieway, our framework allows to reason further by making suppositions
ing the goals cost andr qos are required to reaaheput at i on related to the unknown beliefs and over possible decisions.
(cf r134). However, these constraints can be relaxed and the achieve- In our example, the argumeht(respectivelya), Bob concludes
ment ofr qos can be relaxed-(34Pr13). According to the epistemic  that Bob will (respectively not) overcharge the service if we sup-
rules, the testimonials from neutral agents are preferred to the testpose that the interaction was observed. The tree arguraestsib
monials from concurrent agents;(Pr}) and the direct interactions are composed of four subarguments: one hypothetical argument co
are more reliable than the observed interactiong 5). cluding that the interaction is observed and three trivial arguments
concluding the other premises.

5.2 Arguments

_ ) 6 Interactions
Since we want that our AF not only suggests some actions but also

provides an intelligible explanation of them, we adopt here the treeThe interactions amongst arguments may come from their conflicts,

like structure for arguments proposed in [10] and we extend it withfrom their nature (hypothetical or built), and from the priority of

suppositions on the missing information. rules. We examine in turn these different sources of interaction.
Since their sentences are conflicting, the arguments interact with

Definition 5 (Argument) An argumentbuilt uponD is composed one another. For this purpose, we define the following attack relation.

by a conclusion, a top rule, some premises, some suppositions, and

some sentences. These elements are abbreviated by the correspoRgfinition 6 (Attack relation) Leta,b € A(D) be two arguments.

ing prefixes. An argumemtcan be: a attacksb iff sent (a) Z sent (b).

1. ahypothetical argumertiuilt upon an unconditional ground state- This relation encompasses both the direct (often catdttal) at-
ment. If L is an assumable literal (possibly its negation), then tack due to the incompatibility of the conclusions, and the indirect
the argument built upon a ground instance of this assumablgoften calledundermining attack, i.e. directed to a “subconclusion”.
literal is defined as follow’s conc(a) = L, top(a) = 6,  According to this definition, if an argument attacks a subargument,
prenise(a) =0, supp(a) = {L},sent (a) = {L}. the whole argument is attacked.
or Since arguments are more or less hypothetical, we define the size

2. abuilt argumentouilt upon a rule such that all the literals in the  of their suppositions.
body are the conclusion of arguments.

Definition 7 (Supposition size) Leta € A(D) be an argument.

Thesize of suppositionfor a, denotedsuppsi ze(a), is the num-

a) If fisafactin7 (i.e.bod = (), then thetrivial argu-
@1/ ( y() ) g ber of suppositions a: suppsi ze(a) = |supp(a)|.

menta built upon this fact is defined as followsonc(a) =
head(f), top(a) = f, prem se(a) = 0, supp(a) = 0,

sent (a) = {head(f)}. The size of suppositions f_or an argqment is the number of decision

} ] ) literals and assumable belief literals in the sentences of the argument.

(b) If ris a rule in 7 with body(r) = {Li,...,Lj~ Since arguments have different natures (hypothetical or built) and

Ljt1,...,~ Ln} and there is a collection of argu-  the top rules of built arguments are more or less strong, we define the
ments {ai,...,an} such that, for each strong literal girength relation as follows.

L; € body(r), conc(a;) = L; with ¢ < j and for
each weak literal~ L; € body(r), conc(a;) =~ L; Definition 8 (Strength relation) Let A; be a hypothetical argu-
with ¢ > j, we define thdree argumenta built upon the  ment, and4., Az be two built arguments.

rule » and the set{ai,...,a,} of arguments as follows:
conc(a) = head(r), top(a) = r, premse(da) = 1. A, is stronger thand; (denotedd, P4 A,);
body (r), supp(a)=Uarcqa,.. a,;supp@’), 2 If (tfp(Az)Pt op(A4s)) A —(top(As)Ptop(Az)), then
sent (a)=Ua’eqa,.....a,}5ent (a’)ubody (r)u{head(r)}. Az P7 As; .
The set of argument&a,, . .., a, } are called the set oubar-  3- If  (top(A2)Ptop(As)) A (suppsize(As) <
gumentsof a (denotedsbar g(a)). suppsi ze(As)) , thend, P4 As;

The set of arguments built updhis denotedA (D). SinceP is a preorder o, P* is a preorder opA(7). Since it is

preferable to consider fewer suppositions as possible, built arguments
Notice that the subarguments of a tree argument concluding the weak€ preferred to hypothetical arguments. Moreover, we want to take
literals in the body of the top rule are hypothetical arguments. Indnto account the preferences captured by the priorities. That is the
deed, the conclusion of an hypothetical argument could be a strongason why we consider that an argument is stronger than another
or a weak literal while the conclusion of a built argument is a strongargument if the top rule of the first argument has a proper higher
literal. As in [10], we consider composite arguments, caftegar-  Priority than the top rule of the second argument, or if it is not the
guments, and atomic arguments, caltédial arguments. Contrary ~C¢ase but the number of suppositions made in the first argument is
to other definitions of arguments (set of assumptions, set of rulesproperly smaller than the number of suppositions made in the second
our definition considers that the different premises can be challengedgument.
and can be supported by subarguments. In this way, arguments are!n order to adopt Dung’s seminal calculus of opposition, we define
intelligible explanations. Moreover, we consideypotheticalargu-  the defeat relation.

ments which are built upon missing information or a decision. Inthis ]
Definition 9 (Defeat relation) Leta,b € A(D) be two arguments.

3 0 denotes that no literal is required. a defeats iff: i) a att acks b; i) ~(b P4 a).




r 1(t|d): wi || (x,do) — Test (tid, x,do), t ype(tid, neut ral ),i nt (tid, i), t i me(tid, t)
ro(tid): wi | | (x,do) — Test (tid, x,do), t ype(tid, tp),i nt (tid,di rect ), t i me(tid, t)
ri(tid):wi I'I (x,do) < Test (tid, x,do), t ype(tid, concur r ent ),i nt (tid, i), ti me(tid, t)
r5(tid): wi | 1 (x,do) < Test (tid, x,do), t ype(tid, tp), i nt (tid, obser ved),t i nme(tid, t)
f1: Test (Car | a;,Bob, —over char ge)

fo: Test (Carl a1, Bob,—under qual i ty)

fs:type(Carlay,neutral)

fatime(Carlag,l)

f5: Test (Ali cey,Bob,overcharge)

fe: Test (Ali cey,Bob,underquality)

fz:type(Alicey,concurrent)

fs:time(Alicey,1)

fo: Test (Al 1, Bar bar a,over char ge)

f10: Test (Al 1,Bar bara,—underqual i ty)

fiirtype(Al 1,neutral)

fi2iint (Al ,direct)

T

roiz: contract < reputation,provision
rizs:reputation«rcost,rqos

I 256: Provi si on < cost,qos
roi:contract « reputation
ris:reputation«rcost

I 25: Provi si on « cost

ro2: cONtract « provision
risireputation —rqgos

I 26: Provi si on < qos

fiatime(Al 1,3) T _

f 142 Test (Car | a2, Bar bar a, —over char ge) Fsi:rcost — Proposal (xy),wi Il (x, —overchar ge)
f15: Test (Carl az,Bar bar a,under qual i ty) :;1 ngts : E:gggz:: Eii;‘g‘r: lc(ex(;rg\?v;qual ity)
; itlyﬁzgg:: :zjg)eut ral) I 62 : qOS < Proposal (x,y),vmr_rantY(y_.,hi gh)

f 15 pri ce(d, hi gh) r52 : cost — Proposal (x,y),price(y, hi gh)

f 10: war rant y(d, | ow) r61:00s «— Proposal (x,y),warranty(y,| ow)

foo:price(c,| ow)

f o1z warranty(c, hi gh)
foo:price(e,l ow)
fag:warranty(e,l ow)
f o4 price(f,high)
fos:warranty(f,hi gh)

Table 1. The epistemic rules (at left), the goal rules (at upper rigirijl the decision rules (at lower right).

Let us consider our previous example. The argumangd b the price of the concrete servig&c) is low. This argument is useful
attack each other. Since the top rulesaa$ r; and the top rule ob for Al to justify its choice,S(c), in front of Bob.
isr1, a is stronger thai, and sca defeats. If we consider now the Dialogue protocols are required to conduct the interaction. For this
whole problem, there is an argument concluding tatt r act is purpose, the social reasoning uses a boot strap mechanism that ini-
reached if we consider the serviéc) provided byBob due to the tiates the required protocol, the role the agent will play in that pro-
provision of the service and the reputation of the potential supplierstocol, and the other participants. The protocol engine determines the
This argument is in an admissible set, and so this proposal can keppropriate message to be sent given those parameters. When there is
adopted and justified b4l . a decision to be made either between the choice of two locutions (e.qg.
an accept or a challenge) to be sent or the instantiation of the content
o . of the locution (e.g. the definition of an assert), the protocol engine
7 Social interaction uses a precondition mechanism to prompt the reasoning of the agent.
Upon the satisfaction of the precondition, the protocol engine sends
The social statements are exchanged during dialogues and notified iRe |ocution. A similar mechanism is used for incoming messages. If
thedialogical commitment®Our agent drives the interactions by the j; g necessary to update the commitments of the agent, this can be

adherence to protocols. _ _ ~done with the post condition mechanism which operates in a similar
The computation of the reputation values, the confident behavioufanner.

the revision mechanism and the propagation mechanism are driven The agents utter messages to exchange goals, decisions, and

according to the individual/social statements concerning the goals fnowledge. The syntax of messages is in conformance with a com-

agents (their own goals and the goals of their interlocutors), the démon agent communication language. We assume that each message:

cisions they make, the knowledge, and preferences over them. Theys an identifier),; is uttered by a speaker (B is addressed to

social statements are exchanged during dialogues and notified W hearer (H): responds to a message with identifier; R charac-

the dialogical commitmentw/hich are internal data structures which terised by a speech acf,Aomposed of a locution and a content. The

contain propositional/action social obligations involving the agent,ocution is one of the followingguest i on, assert, accept,

namely with the agent being either the debtor or the creditor. Theyqhy wi t hdr aw(see Table 2 below for examples). The content is a

choice amongst actions is made according to the agent's statemenifyle consisting of: a goak, a decisionDy,, and a knowledgé,,*

and the preferences over them. The dialogical commitment of Fig. 2 depicted our information-seeking protocol from the initiator

include commitments involving\ : eitherAl is the creditor of the  viewpoint with the help of a deterministic finite-state automaton. The

commitment, for instance a commitment is added wBeb sug- choice of locutions to send depends on the way the reasoning fulfills
B : . preconditions. For example, the following rule dictates whether the

gests a concrete service; AIr is the debitor of the commitment, for protocol engine sendsccept , asser t or why:

instance a commitment is added whnaccepts it.

In this way, agents reasons and take decision about the proposals ' F" ggsgvgoﬁ,ﬂeg} (GDK I orm 'G[“Der,(] yHEN {

and arguments which are exchanged during the dialogues in accor- 'P eval tate( G DK TREN

dance to the reputation values. For insta#¢ecan built an argument 4 we will use to denote that no goal is given afido denote that no knowl-

concluding that its goal related to the cost of the service is reached if edge is provided.




send accept GbD K) to inter;
commi t (e, E K):}.
ELSEI F send why{G D, K) to inter;}

In this rulene denotes the reasoning agent ant er denotes the
agent it dialogues witheval uat e( G D, K) is a predicate which
evaluates if the godF is supported by an admissible argument built
upon the decisioD and the knowledgéd<. According to this rule,

the predominant paradigm for the design of computational model of
trust. These models have given good results for simple scenarios but
the reduction of reputation to a risk probability in decision making is
too restrictive in scenarios as considered in the ARGUGRIDject.

For this purpose, we have adopted a social and cognitive approach
where the mental states that leads to trust another agent as well as its
consequences and its propagations are essential. Our model takes into

the dialogical commitments are updated when a proposal is received .ot direct experiences (direct and observed interactionsgasitn
If an admissible proposal have been suggested, then the speech acff,mation (also called word-of-mouth), and sociological informa-

anaccept . Otherwise the speech act isvay.

send question receive asser send why
of evaluate
receive assel

send accept

O O

Information-seeking protocol for the initiator.

receive withdraw

Figure 2.

Tab. 2 shows the speech acts exchanged bet&keeandCar | a
playing an information-seeking dialogue. The first move isAbr
to pose a question tGar | a, M. This locution seeks the expected
behaviouBob. This expected behaviour is good (&f,) and argued
by the testimonial thaBob did not overcharge the price specified in
the contract in a previous interaction. Therefd¥e consideBob as
a trusted supplier and they can negotiate.

tion (the fact that the observer is a concurrent). However we do not
consider prejudice, i.e. the use of signs that identify the agent as a
member of a group. In this paper, we have considered the reputation
values as subjective (rather than global) and multi-context (i.e. mul-
tidimensional). Our model assumes that agents can hide or lie (level
2 in agent behaviour assumptions of [9]). Our model can consider
boolean information as well as continuous measures if we adopt the
extension of our AF for quantitative preferences [5]. The information
is composed rather than aggregates through a dialectical process.

We have used here the argumentation-based mechanism for deci-
sion making proposed in [6]. The framework of [1, 6] incorporates
abduction on missing information, while the frameworks of [2, 6]
can be applied to a multi-criteria decision making. To the best of
our knowledge, the framework of [6] is the only one integrating both
of these proprieties required by our application. Moreover, the other
existing frameworks do not come with a conceptual framework for
creating a model and a representation of decision problems. By rely-
ing on [6], the decision problem related to the confident behaviour is
firstly analyzed, and so treated.
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