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Abstract. In social mechanism design, obligation distribution cre-  violated. We assume that every normative goal can be achieved by

ates individual or contractual obligations that imply a collective obli-  the group, i.e., that the group has the power to achieve it.

gation. A distinguishing feature from group planning is that also thee Second, we associate with each norm a set of ggéls) which

sanction of the collective obligation has to be distributed, for exam- will not be achieved if the norm is violated (i.e., when its goals

ple by creating sanctions for the individual or contractual obligations. are not achieved), this is the sanction associated to the norm. We

In this paper we address fairness in obligation distribution for more assume that the sanction affects at least one goal of each agent of

or less powerful agents, in the sense that some agents can performthe group the obligation belongs to, and that the group of agents

more or less actions than others. Based on this power to perform ac- does not have the power to achieve these goals.

tions, we characterize a trade-off in negotiation power. On the on% . . .

hand. more ful ¢ h disadvant durina th efinition 1 Let a normative multi-agent system be a tuple
d, powerful agents may have a disadvantage during the ne;™ .~ "~ o5 o V) where:

gotiation, as they may be one of the few or even the only agent who™ ™’ 9 P Y >

can see to some of the actions that have to be performed to fulfill the the agents4, goalsG and normsN are three finite disjoint sets;

collective obligation. On the other hand, powerful agents may have goals : A — 2€ is a function that associates with each agent the

an advantage in some negotiation protocols, as they have a larger va-goals the agent desires;

riety of proposals to choose from. Moreover, powerful agents have power : 24 — 929 is a function that associates with each set of

an advantage because they can choose from a larger set of possibleagents the sets of goals the set of agents can achieve;

coalitions. We present an ontology and measures to find a fair trades OD : N — 2 is a function that associates with every norm a set

off between these two forces in social mechanism design. of agents that have to see to it that the norm is fulfilled.
e O : N — 2% s a function that associates with each norm the
1 Ontology goals which must be achieved to fulfill the norm; We assume for all

n € N that there exist$? € power(OD(n)) withO(n) C H;
Power may affect the distribution of obligation in various ways, ande 1V . N — 2€ is a function that associates with each norm the
we therefore propose to analyze the obligation distribution problem goals that will not be achieved if the norm is violated; We assume
in terms of social concepts like power and dependence. Power has that for alln € N anda € OD(n) thatV(n) N goals(a) # 0,
been identified as a central concept for modeling social phenomena and for all B C OD(n) andH € power(B) thatV (n)NH = 0.
in multi-agent systems by various authors [5, 6, 8, 12], as Castel-
franchl observes both to enrich fagent the.ory and to develop expg? Power of the people
imental, conceptual and theoretical new instruments for the socia
sciences [6]. In most of these proposals, power is interpreted as tHgome studies of obligation distribution consider logical relations
ability of agents to achieve goals. For example, in the so-called poweamong collective and individual obligations [9]. Cholvy and Gar-
view on multi-agent systems [2], a multi-agent system consists ofon [7] claim that if there is a set of agents subject to an obligation to
a set of agents4), a set of goals(), a function that associates perform some task, then the derivation of individual obligations from
with each agent the goals the agent desires to achigvdd), and  collective obligations depends on several parameters, among which
a function that associates with each agent the sets of goals it cdhe ability of the agents. If an agent is the only one able to perform a
achieve power). To be precise, to represent conflicts the function part of that task, then it is obliged to do that part and it is also obliged
goals returns a set of set of goals for each set of agents. Such abstraiet do that towards the other members of the set.
structures have been studied as qualitative games by Wooldridge and For example, they consider three children who are obliged by their
Dunne [11]. mother to prepare the table for dinner. The oldest child is the only
To model the role of power in obligation distribution in normative one who is tall enough to get the glasses on the cupboard. The whole
multiagent systems, we associate with each norm the set of agenggsoup is responsible for the violation of the collective obligation, but
that has to fulfill it, and of each norm we represent how to fulfill it, in case the violation is due to the fact that the oldest boy did not bring
and what happens when it is not fulfilled. the glasses, only he can be taken responsible by the group because
) ] ) he was the only one able to take the glasses.
o First, we associate with each norma set of goal$)(n) C G. This disadvantage of more powerful agents is measured for each
Achieving these normative goai$(n) means that the normhas  54eny, and normn as the number of normative goals it has the power
been fulfilled; not achieving these goals means that the norm ig, achieve, each weighted by the number of other agents within the
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in a power structure if each agent contributes and receives something

. . . in a coalition (called do-ut des).
An analysis based on power and dependence, as is common in social

theory, suggests that the ability possessed by only one agent makesms(a) = |coalitions(a)|

the remaining agents depend on him, since they lack the power to do

part of the task they are obliged to. In this sense the oldest boy is in Of the three measures proposed in this paper, this third measure is

the best position, rather than having an additional burden and beingie most abstract. It is tempting to make it more precise by quanti-

sanctioned both for not respecting the collective obligation and hidying over the goals of the norms the agent is involved in. However,

own obligation. the impact of the dependencies in coalition formation on obligation
The dependence on more powerful agents can be made explicitistribution has not been studied in any detail thus far, and therefore

when the negotiation process is made explicit. For example, the oldve have chosen this more general measure. Consequently, it can only

est boy has more power in the negotiation for the distribution of thebe taken as an indication of the impact on obligation distribution.

task, and, by exercising this power, he may end up doing less than

the other boys. An agreement is the result of a negotiation which hag  Concluding remarks

to take into account the dependence relations among the agents. E.g., ] ) ] )

the kids are first obliged to negotiate the distribution of the obliga-In Some social mechanisms the agents with more power will end up

tion, and then, only if they find a successful distribution of obliga- d0ing more, but in other ones they will end up doing less. In the ex-

tions, the oldest kid becomes obliged to see to the glasses. Note tHigme case, a very powerful agent might do nothing at all - or the

in this negotiation model the distribution is not centralized, which isdistribution is not made at all. The measures discussed in this paper
another reason why it is more complex that a planning problem. ~ €an be used to enforce fairness in the distribution of agents. Another

In the negotiation protocol proposed in [4], each agent in turnSOlution is to build a normative system that ensures a fair distribu-

makes a proposal of a complete distribution, which can be acceptetépn- In this approach, there are norms that, for example, indicate the
or rejected by the other agents. Agents may not repeat their own prglumber of deals an agent can propose. _

posal. If no proposal is accepted, then the norm will be violated. Most multi-agent system models concerned with complex cog-
Roughly, when an agent can make many proposals, he has the Jgitive tasks like obligation crgatlon, nggotlatlon. .and dlstrlbgtlon
vantage that he can propose deals which are beneficial to himself ##- 7,9, 10] are based on_relatwel_y d?ta”ed cognitive quels Incor-

all rounds. This models the intuition that an agent with more possibl@rating, for example, beliefs, obligations, desires, intentions, goals,
proposals has more power in the negotiation. This holds rega,,d|e§g‘references, and so on. Some of these elements can be used to make

3 Power of the king

of the penalty for breaking the negotiation. the measures more precise. For example, another advantage may

For example, assume for a nonmthat an agent € OD(n) is
allowed to propose a distributiaf(n) : OD(n) — 2rower(OD(n)

have more reliable knowledge about the goals and abilities of other
agents. If we extend the model with such beliefs of agents about the

that associates with every agent some of the goals he has the powRfWer and goals of other agents, then this advantage can be measured

to achieve, such that the distribution implies all the goals of the norn{0o-
O(n) € Uscop(nyd(n)(a) (note that here we assume that if a goal

can be achieved by a set of agents, then it can be achieved by REFERENCES

individual agent). WithD(n) we refer to the set of all sucti(n). 1]
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