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Logical formalization of social commitments: Applicatimmagent communication languages

Abstract

Nowadays most of the Agent Communication Languages are ngelode-
fined in terms of the agents’ mental attitudes, but in termsoafal commit-
ments, which avoids strong hypotheses on the agents’ adtstates and thus
allows verification of the semantics. While social appraechave attracted a
lot of attention, two drawbacks remain. First, the notiow@mmitment does
not have a clear and unambiguous characterization. Secontnitments
are completely unrelated to the agents’ reasoning. The athmsopaper is to
propose a solution for these two problems based on a connnaita BDI
(Belief, Desire, Intention) logic with a logic of what is pliddy grounded
between agents.

Keywords

Agent communication languages, modal logic, groundingyoatments, BDI
logic, speech act theory
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1 Introduction

Agent Communication Languages (ACLs) have been the obfectamy investigations
since two decades, particularly in two directions: the raksttapproach and the social
approach. The former one is based on Bratman’s philosojdtiodies on human reason-
ing [1], characterized with mental states like belief anmion. His work has inspired
the development of BDI (Belief, Desire, Intention) logid®|[ 3, 20], afterwards used for
the characterization of speech acts semantics. To reswdbdcks of these mentalist ap-
proaches€.g the need of strong hypotheses on agents, like sinceritpapearation and
the non-verifiability), Singh [23] argues that ACLs semesishould be expressed in term
of social and objective notions. This introduces the lafgroach in which semantics is
defined in term of social commitments [10, 8, 18].

[5] observes that, albeit recent ACLs are mostly based upoialscommitments, only
few has been done for the formal characterization of thixeph The aim of this paper
is thus to give a characterization of social commitmentgrms of social and individual
attitudes and apply it to give a new semantics to commitrbased ACLs (for example
Colombettiet al.’'s one [10]). We argue that our reductionist approach ofaamm-
mitments has many benefits. It expresses social commitrretgems of well-grounded
mental attitudes, which brings a strong explicatory poviareover it provides a clear
and unambiguous definition of social commitments but alsalitmns of its dynamic.
Finally it allows to capture and manage in a unified accouatstitial aspect of commit-
ments and the private mental attitudes of agents that havered these commitments.

To meet this goal, we use the logic of grounding introduced ij. It is a BDI-like
logic extended with an operator capturing what has beengulastablished in a group
during a conversation. It has been used to give a new sersaatidPA ACL [7] in terms
of what has been publicly expressed instead of in terms gaimental attitudes. More-
over it is able to capture Walton and Krabbe’s notion of psafonal social commitment
[26] in persuasive dialogue games. Beyond the formalinadficcommitment, we will be
able to link commitment to public mental attitudes and thrdde the gap between both
ACL approaches.

We first study the notion of commitment (section 2) and pretengrounding logic
(section 3). Then we propose a formalization of social comm@ant and of its life-cycle
(section 4). Finally we apply our work to a short example {isexc5) before concluding.

2 What are commitments?

Commitment has various senses in the Al literature. Firstllofit is important to make
a distinction between internal commitment and social commit. Internal commitment
“refers to arelation between an agent and an action” [2]amigular, commitmentis used
in this sense in the famous “Intention is choice with comneiti [3]}. It captures the
persistence of an agent’s choice in performing an actiortie M@t the agent can be either
an individual agent or a group of agents (handled as a whbleg.entails a subdistinction
between personal and collective commitment. The lattersbield not be confused with

!But [3] does not only consider intention to do but also in@mthat a proposition is true, and thus
commitment as the relation between an agent and a propasitio
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social commitment which refers to a particular relationNmn agents. We note that it
can be incurred by individual but also by collective agehtghis paper we focus only on
the formalization of individual social commitments. Perabcommitment is taken into
accountvia the notion of intention defined below.

In Castelfranchi’s view [2], social commitments are a relatbetween two agents
only about an action: they can be nanmnmitments in actionr commitments to do
Following and extending Hamblin’s work [15], [26] have debed another kind of social
commitment: propositional social commitments. Both natiare described in the sequel
in a unified account.

2.1 Commitmentto do
2.1.1 Definition

Social commitment to do links at least two agents: the agéotiszcommitted (theebtor
[9]) and the agent to whom the debtor is committed (treslitor). A third part can be in-
volved in a commitment: theitness Castelfranchi [2, p. 3] proposes following definition
for the social commitment of the debtoto the creditor; w.r.t. the action:

“7 andj mutually know that intends to dax and this isj’s goal, and that as
for « j has specific rights on(j is entitled byi to «).”

In opposition to Singh’s [22] or Colombetti’s [4] works ald@ommitments in ACLS,
we consider with Castelfranchi that social commitment isgmonitive but can be defined
in terms of agents’ mental attitudes with additional deoetncepts. In the sequel, we
discuss this definition.

Firstly, this definition imposes the mutual knowledgei@nintention which logically
implies thati's intention actually holds. But as Castelfranchi says leifnghe actual
intention of; to perform the actiony is neither necessary nor sufficient for his social
commitment to dav: the entailment link between social commitment and indiaidn-
tention is represented by the hypothesis that the agennisstoWe can thus weaken the
definition by substituting the mutual knowledge with a not@apturing only the public
feature ofi’s intention: if : has a social commitment towaydto do « then it must be
publicly grounded for both agents thahas the intention to da. This notion of public
ground should have as property that the public ground oftan@é does not implies that
this attitude holds actually and that, in the case wheretagae honest, it should entail
mutual knowledge.

Secondly, the action to whichi is committed should be a goal of the aggntWe
argue that this hypothesis is also too strong in generabc&empare this to the speech
act theory ([25, p. 182-183]) and in particular consider cossive acts. On the one hand,
a promise produces a commitment of the speaker toward thrertesad requires what is
promised to be good for the hearer, but on the other hand atthes the same social
result (creation of a commitment) but requires in contragydbject of the threat not to be
good for the hearer. Thus, we need to distinguish between waaall desirable social
commitment (when the fact thatbe performed is a goal of the creditor), and undesirable
social commitment (when the fact thatoe performed is not a goal of the creditor). And
the social commitmenrd la Castelfranchi corresponds to a desirable social commitmen
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We do not need to define social commitment in such a restietay. Hence we do not
specify in our definition of social commitment if the crediyohas or has not the goal that
« be performed.

Finally even though we admit the importance of the deontueesin the characteri-
zation of social commitments, in this first attempt of forimation oriented toward ACLs
application, we omit the deontic part of the commitment. &ntigular we will not reason
about the various rights and obligations linking both cotnmeint proponents.

To conclude, we consider that social commitment to do canhaeacterized by a
public ground of both agents on the intention of one agenetéopm an actiorv. Castel-
franchi argues that commitments are created by commuwécatits. This suggests to
consider speech act theory and formalize not only commitrioenalso speech acts cre-
ating and managing them.

2.1.2 Satisfaction of social commitments

Once a commitment has been incurred, it is important to cheniae cases where it is
fulfilled. Castelfranchi [2] distinguishes two kinds of isé&ction: subjective satisfaction
(whenj believes that the action has been performed) and objectisfaction (when
the action has actually been performed). Objective satisfa is clearly necessary. If
j wrongly believes thatr has been done, stays with risks of blame hanging over him
(by ongoing rights ofj). But it is not sufficient. j needs to be aware of the objective
satisfaction, or more precisely,iitan inform; of the commitment satisfaction, he should
do it (we consider that the creditor has the right to be infeain

This condition of satisfaction has been quite simplified @LA: only the objective
condition remains to avoid subjectivism [24]. But this ctimh can be verified only by
an omniscient agent. We consider that this is problematrauitti-agent systems where
agents have incomplete knowledge and interaction withraalgents which should not
depend on the validation of a central agent.

Thus in the sequel we will impose a public condition in ordeattevery creditor is
aware when a commitment is satisfied. Note that in the caseav@wvery action is public
(that is soundly and completely perceived), both condgiare equivalent.

Colombettiet al. among others refine Castelfranchi’s account by adding iaceit
states in the commitment life-cycle.

2.1.3 Commitment life-cycle

ACLs semantics resting on commitments are indeed basecoritb-cycle: each speech
act is characterized by the commitment it produces, or mageigely by the changes in
commitment states it induces.

After its creation by a particular communicative act theigbcommitment is in the
statepending[10] ( also namedreatedin [8, 18]). This state corresponds to the generic
notion of social commitment described above. Afterwardgeitomes eitheulfilled [10,

8] (discharged18]) when satisfaction condition holds wiolated[10, 8] if the action has
not been performed. It can also banceledby i or released by j [8, 18]. Colombetti

2In the sequel, we stay close to Colombettal’s account and do not take into account this state.
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_________________ ~# fulfilled
(unset [ fpending
cancele -

Figure 1. Action commitments life-cycle [10]

et al. introduce an intermediatensetstate corresponding to a commitment request of
waiting for being accepted by

Figure 1 summaries Colombett al.’s account [10]. We can note that there is no
arrow from initial state to pending state. Indeed solid ws@orrespond to low-level
actionscreate commitmenivhich creates ansetcommitment andet commitmentwhich
alters the state of a commitment.p&ndingcommitment is thus the result of the creation
of a new commitment and the change of its state to pending.

All these considerations were about commitment to do. We awaypt this account to
take into account the second kind of social commitmentsahapropositional commit-
ments.

2.2 Propositional commitment
2.2.1 Characterization

Following Walton & Krabbe [26], propositional commitmerdscur in a dialogue and
correspond to what has been asserted by a party and then endstdnded, for example
by arguments, when it is attacked. At any stage of the diapthey correspond to a kind
of ground on which will be settled the next steps. They sesvglae to maintain dialogue
coherence. We base our analysis of propositional commisr@nthe one presented in
[12] for persuasion dialogues.

Colombettiet al. argue that while propositional commitments and commitsento
are different in many aspects, his account can manage bads kif commitments. We
show in the sequel which modifications need to be added.

2.2.2 Condition of satisfaction

A commitment to do is fulfilled (resp. violated) as soon asdstent becomes true (resp.
false) [10] and Colombetét al. argue that the same mechanism can be applied to proposi-
tional commitment. But as a propositional commitment représ what has been uttered,

it appears that the satisfaction of such a commitment cammotlated to the validity of

its content. For example, a speaker can utter a false ptoposut being convinced of

its truth. We cannot say that this speaker has violated msw@itment if in the sequel of

the dialogue he stays coherent with it. Satisfaction anthiram is rather determined by
the capacity of the agent to maintainiig. to stay coherent in his discourse by avoiding
to express contradictions.
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Moreover, satisfaction may be impossible to check: comdiue following example
where John tells to his wife Mary: “I find you are very beadutiionight”. John has in-
curred a propositional commitment to the proposition: ‘fibklieves that Mary is beau-
tiful tonight”. This commitment cannot be verified by any agebecause Mary cannot
know John’s private mental attitudes. Defining an ACL baseda@mnmitment with such
a flaw, would suffer from the same drawbacks as mentalisteagbes.

2.2.3 Life-cycle

The life-cycle for commitments to do does not fully transferpropositional commit-
ments. In particular, the statesetis not reachable by propositional commitments be-
cause Colombetti’s only speech act involving creation of@ppsitional commitment is
thelnform speech act creating@endingcommitment (and no unset one). Moreover this
state would result from any kind of directive speech act,chlidoes not manage, by defi-
nition [25], propositions but only actions.

s

cancele

Figure 2: Propositional commitments life-cycle

The unsetstate is thus irrelevant for propositional commitment, aad be dropped
from the life-cycle describing propositional commitmehRigure 2). Apendingproposi-
tional commitment is created by an assertive speech acanlbecanceledalso with a
Cancel speech act.

As discussed above, the fulfilled and violated states arasigimple to describe as
they appear. In particular the content truth value does ppéar relevant to discriminate
both above states. We rather consider Walton & Krabbe’sl@ga/conditions [26]. In a
PPD, dialogue, an agent wins the game if the opponent conceddsdsis and loses it if
he retracts his own initial thesis. Otherwise, he has neitlo nor lost the game.

2.3 Links between the two notions

As far as we are concerned, no formal link has been exhibietaden propositional
commitment and commitment to do. For example by utteringarimise to take out the
garbage”, John has incurred a commitment to take out theagartiMoreover, following

Speech Act Theory [25], he has also expressed at least thaisttee intention to perform
the intention to take out the garbage. Thus he is also propoally committed on his

intention. He can be sanctioned if he does not perform thismdut also if he utters that
he does not have this intention (in this case the sanctiohdimaiat the dialogue level: he

9
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would appear to be incoherent and thus untrustworthy). Asvileshow in the formal-
ization, by incurring a commitment to do , an agent inadesfactosome propositional
commitments. In this example, John is committed to his itd@rto perform the action.

We present in the next section the logical framework usedrtmélize social commit-
ments.

3 The grounding logic

[11] introduces a logic capturing what has been publiclyugied in a group of agents
by extending the logic of intention developed in [16] with mmodal operatoiGrd . Let
AGT = {i,j,...} be a finite set of agents antiC'T" the set of actions. The expression
(i:«) denotes that is the author of action.

For the sake of space, we will not present in detail the ugahgrlusual possible worlds
semantics and we present here only a selection of axiompyfé4ents the whole seman-
tics and axiomatics). The logic is based on following fivessks of primitive normal
modal operators.

Grd; p means that¢ is publicly grounded for the group’. For a group!/ reduced
to a singletor{i}, Grdy;, is identified with the usual belief operatarda Hintikka [17]:
Grd;y ¢ (also notedsrd;  for convenience) means thiatelievesy. The axiomatization
isas follows (' C I C AGT):

Grd;p — —Grd; —¢ (Dgra;)
Grd;p — Grdp Grdy ¢ (4Gra; crd,)
-Grd;p — Grdp —Grdy (5crd; ,Gra,)
Grd; o — Grd; Grdp ¢ , with ¢ objective for: (WR)
(/\ Grd; Grd; ) — Grd; ¢ (CG)

i€l

Thus,Grd; operators are defined as ratiofak;,4, ), public for every subgrou@c,q; .crd,, )
and(5¢r4; ,¢ra,, ) @and are formed by a joint agreement of each memiWR) and(CG)):

In short, an objective formula faris a formula for which the following equivalence
does not holdi < Grd; ¢ Thanks to AxiomgD,q4, ) and(4¢,a, ,crd,, ), it is public for
a group/ thaty is grounded in the sense thatis grounded if and only if it is mutually
believed [6] by the group that it is grounded.

Choice; o means % chooses thap”. It is defined in a KD45 logic. We consider that
agents are aware of their own mental attitudes. Moreover dmitastrong rationality
features for the choice. We have thus the following linksueein belief and choice:

Grd; ¢ — Choice; o (SRat)
Choice; p < Grd; Choice; v (Plohoice; )
—Choice; ¢ < Grd; = Choice; ¢ (NI choice; )

From choice, the intention can be defined: agdrds the intention that holds iff he
chooses to believe in the future, he does not belieyeand he believes that he will not
believep anyway (.e. without acting himself):

Int; ¢ ) Choice; FGrd; o N ~Grd; o N ~Grd; F Grd; ¢ (Defp.,)

10
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Due to the previous links between choice, belief and the iieimof the intention, the
following formulas are theorems of our logic:

F Int; o — =Grd; ¢ (Ratz,, )
F Int; ¢ < Grd; Int; ¢ (Plys;)
F =Int; o < Grd; —Int; @ (Nl 7,)

F (resp.P) are operators of linear temporal logic LTEy (resp.Py) means thap
will be (resp. has been) true at some instant in the futusgp(ria the past).

After, andBefore, are dynamic operatorsifter,, (resp.Before, ) reads: { holds
after (resp. held before) every execution of the actibinThey are operators of tense logic

K;. The dualDone, ¢ o - Before,, —p expresses that the actianhas been performed
before whichy held. Note thatDone, T means thatr has been performed. Formula
Int; Done, T denotes’s intention to do actiom.

4 Formalization of commitments in the grounding logic

The aim of this section is to formalize both social commitisan their different states
and actions allowing to reach theses states. As mentioraceatve although make dis-
tinction between propositional commitments and commitnexdo in the following for-
malization. Moreover links between those two kinds of cotnment will be highlighted.

In the sequel, we stay close to Castelfranchi’s view of libkswveen commitments
and actions: we base out our formalization mainly on speetthaory by characterizing
commitments with help of speech acts inducing them. For @@nassertive speech acts
inducependingpropositional commitments. We study the primitive onef iBa\ssert.
Likewise directive ones inducensetaction commitments and commissive speech acts
pendingaction commitments. The primitives abérect andCommit.

4.1 Propositional commitments

For description of propositional commitments, we reuseesaefinitions introduced in
[12] for persuasion dialogues. Note that we are not limitedhis particular kind of
dialogue and thus all these definitions can be used in evpeydfdialogue.

We need to simplify Colombetét al’s general commitment life-cycle and adapt it to
propositional commitments. In particular we drop thresetstate that we do not consider
relevant for them. We consider that transitions betweetestare not the result of low-
level actions managing commitments, such as in [9], buerathspeech acts of which we
will give the semantics of the primitive ones. Their semantvill be provided in terms
of Feasibility Precondition (FP) and Intentional EffedE)! Feasibility Precondition de-
scribes the condition under which an action can be perforingehtional Effect describes
the illocutionary intention that, when recognized by thdradsee of the act, identifies the
performed speech act. (This is the Gricean’s view of speethralerstanding.)

For convenience, we introduce the predicétéstate, i, 7, ¢) to represent a proposi-
tional social commitment of toward; in a statestate about a propositiop. Moreover
similar notation is used for commitment to do by replacinggasitiony by any action.

11
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4.1.1 Pendingcommitment

For [26], propositional commitments are produced by assest Following speech act
theory [25],Assert is the primitive assertive speech act and thus the simpfest kb has
“the preparatory condition that the speaker has reasonsideree for the truth of the
propositional content” and “the sincerity condition thia¢ tspeaker believes the proposi-
tional content” [25, p. 125].

As illocutionary effect, we impose with Vanderveken [25hthhe speaker expresses
the preparatory and the sincerity condition. We simplifig iiccount by combining both
conditions (Grdy; j; Grd; ). Contrarily tolnform speech act defined in [13]Assert
does neither suppose anything about the group of intedegfte. that it is not aware
of ¢), nor any speaker’s intention. Thus we only impose as pi@iton that the speaker
stays consistent; this means that he has neither assentesbmoeded the contrary. In
[26] and [12] terminology, to say that an agent concedes pgsition means that he
makes public the fact that he envisages thaolds (Grd; ;; = Grd; —p). The consistency
condition can thus be writter: Grd; j, Grd; —p A=~ Grdy; j; ~Grd; p. As the latter term
implies the former, we define thssert speech act by:

DEFINITION. (i, j, Assert, ©)
FP: ﬁGTd{iJ‘} ﬁGle‘()O
IE: Grdyzy Grd; o

Note that our account conforms to speech act theory in whatezos the links be-
tweenAssert and Inform speech actsinform is an extension ofssert, in the sense that
the precondition (resp. effect) of the former include astedl ones of the latter.

As mentioned above, a propositiop@ndingcommitment is the result of an assertion.
We remark that we can thus identifpendingpropositional commitments with Strong
Commitments defined in [12]. Thus we have the definition:

DEFINITION. C(pending,i,j,p) d:ef Grdy; jy Grd; ¢

Following theorem is a consequence of the fact that by peifuy a speech act an
agent expresses the sincerity conditions of the act: wheagant is committed o, he
Is also committed to the fact that he believes it, aitg versa

F C(pending, i,j, ) < C(pending,i,j, Grd; @)

4.1.2 Canceledcommitment

A canceledcommitment is gpendingcommitment that has been retracted. It is thus the
result of aCancel speech act. (To cancel means to take back what one says.)adthis
drops thependingcommitment (rd; jy Grd; ).

DEFINITION. (i, j, Cancel, ©)

3A reason to merge both conditions is that belief is shaped/tmieace. (See [14] for instance.) As we
do not need to exhibit these reasons, we can thus consideh#lysare embedded in the belief.
“4In that work, for theinform act: (i, J, K, Inform, ¢)

FP: —Grdx Grdy o N —=Grdg Int; Grd; o N ~Grdg ~Grd; ¢
IE: Grdg Grd; ¢ AN Grd Int; Grd y ¢

12
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FP: Grdy ;i Grd; ¢

IE: —Grdyj; Grd; ¢

Thus an agent has a commitment abpum the canceledstate when he has canceled
(i.e. ~Grdy; jy Grd; ¢ holds) goendingcommitmentincurred in the past Grd; ;3 Grd; @),
without—¢ having been concedeeh (rd ; j; = Grd; ¢, this condition distinguishingan-
celedandviolatedcommitments as detailed in the following section):

DEFINITION. C(canceled, i, j, ) o

PGTd{Z‘J‘} GTdZ @ N ﬁGTd{Z‘J‘} GTdZ (2 VAN ﬁGTd{Z‘J} _‘Gle‘ @

Such acanceledcommitment can be the result of the following action:

After(i,j,Cancel,gp) C(Canceled7 i,j, 90>

4.1.3 Violatedcommitment

Following discussion of Section 2.2.3, to characterizgodatedcommitment, we extend
the lossPPDy-rule: an agent loses the game when he retraetsc@éncels) his own thesis
(sayy). As additional condition for aiolatedcommitment, the agent should concede the
converse Grdy; ;1 —Grd; ). This represents the case of a public contradi€tion

DEFINITION. C(violated,i,7, ) o PGrdg ; Grd; o AN —Grdy jy Grd; ¢
/\Grd{ivj} _|G7'di(p

Such aviolatedcommitment can follow from the following sequence of acion

After@,j,Cancel,go) After(i,j,Assert,—'go) C(UiOZGteda iu ju ()0)

4.1.4 Fulfiled commitment

A proponenti; wins aPPD, game when the opponertconcedes his thesis. Thus a
propositional commitment becomédfilled when the target agent concedes its content
(GT'd{Z'J'} _|G7“dj _|Q0):

DEFINITION. C'(fulfilled, 1,7, ) o Grdy; jy Grd; o N\ Grdy; j, ~Grd; —p

Such afulfilled commitment can be the result of the following sequence abast
(among others):

After(i,j,Assert,cp) After(j,z‘,Assert,go) C(fUZﬁ”eda ia j, 90)

Note that the formulard; ; Grd; o A Grdy; ;1 ¢ is a particular case of fulfilled com-
mitment (thanks t@D 4, ), (WR) and (RN;)).

SOur logical framework forbids contradictory commitmentsC(pending,i,j,p) and
C(pending,i,j,—p)), thus to violate a commitment without becoming in contctidn, an agent
has to drop his commitment before conceding the contrary.

13
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4.2 Commitments to do

For commitments to do, we stay close to Clombetti’s lifeleyas it appears to be well
adapted for this kind of commitments, but we will not consittansitions via low-level
actions, but via high-level speech acts.

4.2.1 Pendingcommitment

Following Colombettiet al.,, there are two ways to incur @endingcommitment to do:
either by committing oneself spontaneously wétly a speech act of promise, or by ac-
cepting to commit on a directed action. Thus in both casessitlts from a commissive
speech act. (Following Vanderveken [25], the illocutignéorce acceptis a force of
commissive type.) As above we consider the primitive corsimésCommit speech act.
A commissive speech act has “the condition that the projposit content represents a
future course of action of the speaker”, “the preparatomnydaion that the speaker is ca-
pable of carrying out that action” and “the sincerity comatitthat he intends to carry it
out” [25, p. 125-126]. Thus by performing a commissive spest, an agent expresses
at least that he has the intention to perform the act@ni(; ;, Int; Done;.y T) and that
he believes that he can carry out the actiohdy; j; —Grd; =F Grd; Done;.o) T). Note
that Grd; jy Int; Done(;.oy T — Grdy; j3 ~Grd; =F Grd; Done.o) T IS a theorem® As
precondition, we only impose that the agent stays coherentlfat the performance of
this action does not involve inconsistency). Thus we have:

DEFINITION. (i, j, Commit, Done(.q) T)
FP: —Grdy jy —~Int; Donega) T

IE: Grd{i,j} Int; DO??,@(Z';O() T

We can thus characterizepandingcommitment to do.
DEFINITION. C(pending,i,j,«) d:ef Grdy jy Int; Doneiqy T

Due to the equivalencdnt; ¢ < Grd; Int; ¢ (Ply,, ), when anunsetcommitment is
incurred, a propositional commitment appears, which aloa to represent the example
of John and his promise to take out the garbage.

THEOREM.
F C(pending, i,j, ) < C(pending,i,j, Int; Done(.q) T)

Remarks about the Promise It is interesting to consider the aBtomise because it is
often used to represent commissive speech acts. As partiouinmissive act, it inherits
the preconditions and postconditions@mmit. Moreover it has its particular features
(see [21] and [25, p. 182)):

8 Int; o — Choice; F Grd; o, by (Defr,;, )
F Choice; ¢ — = Grd; —p, by (SRa) and (Denoice; )
FInt; Done o) T — —Grd; ~F Grd; Done ;o) T
F Grdy; gy Int; Done(qy T —
Grdy; jy —Grd; —=F Grd; Done ;) T

14
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e the speaker is aware that the hearer prefers that actionfeamed
(Grdy; 5y Grd; Choice; Done;.q) T,

e it is not obvious to the speaker and the hearer that the speakdd perform the
action without having promising to do it{idy; j; Grd; =Grd; Done;.q) T);

e “it involves a special kind of commitment, namely the explindertaking of an
obligation that may remain tacit in other types of commititfien

The last precondition can be formalized by the form@tay; ;, Obl; ;3 F'Done(a) T,
with Obl; ;1 an operator of obligation directed froimoward;. Its integration is out of
the scope of this paper.

To complete this characterization, we impose as precamditthat the agent stays
consistent and thus that he has not expressed yet conttantion and that he has no
contrary obligation. Moreover we consider he is not comaditet to perform the action.

4.2.2 Unsetcommitment

An unsetcommitment of; toward: corresponds to the particular social relation that re-
sults from the performance by agenf a request, an order or another directive speech
act. To formalize such a commitment, we need to consider whaimitive in directive
speech acts and thus to formali2eect speech act. Directives are close to commissives:
the distinction is only on the author of the action [25]. Additive speech act has “the
condition that the propositional content represents aéutourse of action of the hearer”,
“the preparatory condition that the hearer can carry outabhion” and “the preparatory
condition that the speaker desires or wants the heareritp itaut” ([25, p. 126]). Thus

by performing a directive speech act, an agent expresseadtthat he has the intention
that the hearer performs the actiai(/; ;, Int; Done(;.y T) and that he believes that the
hearer can carry out the actio6(dy; j ~Grd; = F Grd; Done(j.) T). As previously the
first formula implies the second one. As precondition, weyamipose that the agent stays
coherent. Thus we have:

DEFINITION. (i, j, Direct, Donej.q) T)
FP: —Grdy jy ~Int; Done(jay T
IE: Grd{m} Int; Done(j;a) T
We can thus characterize ansetcommitment. We note that contrarily to Colombetti
et al, it is directed from:; toward j. We argue that after a request it is doubtful

that ageny is the debtor of any commitment. We consider that in this caskould be
committed to something.e. his intention thayj performs the action.

DEFINITION. C(unset,i,j, ) i Grdy gy Int; Done(iqy T
As above, this commitment is equivalent to a propositionahmitment:

THEOREM.
F C(unset, i, i,a) < C(pending,j, i, Int; Done(:a) T)

"This condition allows to distinguisRromise from Threat. The operator of choice represents what the
agent prefers and by extension what is good for him.
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For example, when Mary requests John to take out the garbaie
expresses that she wants John performs the actioheOutGarbage, i.e.
Grd (m jy Inty, Done jiakeoutGarbage) 1-  She is also committed about her expres-
sion of this intention: as described above, she cannot actf ahe does not
want John takes out the garbage. She has thus the propakitommitment:
C'(pendmg, m, ju Int, Done(j:takeOutGarbage) T)

4.2.3 Canceledcommitment

For Colombettiet al., anunsetcommitment and @endingcommitment can be canceled.
Indeed if the cancelation of gendingcommitment seems to be a genuine cancel action,
the action inducing @anceledcommitment from arunsetone is rather a refusal. When
Mary requests John to take out the garbage, he will refuseriabhcancel some commit-
ment) to do this chore.

Refuse is also a commissive speech act. It is the negative counterpacceptance of
a request. Thus a previous performance &quest (i.e. Grdy; j; Int; Done(;q) T) IS @
precondition for this speech act. By refusing to performetioa, an agent expresses that
he does not want to perform the requested aciien ¢rdy; j —Choice; Donei.a) T).

DEFINITION. (i, j, Refuse, Donei.q) T)
FP: Grdyjy Int; Doneoy T A —~Grdy; j, = Choice; Done oy T

IE:  Grdy; ;3 7 Choice; Done.q) T

We can thus define the refused commitment to do:

DEFINITION. C(refused,i,j,x) o

Grdy; jy ~Choice; Doneg.oy T N PGrdy; jy Int; Doneqy T

But if John has accepted to take out the garbage, he has edcapendingcom-
mitment (Grd; ;) Int; Doneg.oy T). As he does not want anymore to perform this ac-
tion, he must cancel his commitment. We argue that agentsusanthe same ac-
tion to cancel both kinds of commitment. As preconditionsCahcel are verified
(Grdy; ;3 Grd; Int; Done(i.oy T < Grdy; ;3 Int; Done;.oy T), he can perform this speech
act to be disengagedd. —~Grdy; j; Int; Done(;.q) T).

DEFINITION. C(canceled, i, j, ) u

~Grdy; 5y Int; Donegio) T A PGrdy ;1 Int; Done.qy T

We can note that the distinction betweeoaaceledpropositional commitment and a
canceledcommitment to do comes from the difference between thefaatisn/violation
conditions.

4.2.4 Fulfiled commitment

We simply consider thatpendingcommitment to do is fulfilled as soon as it is public that
the debtor has performed the action. But we need to consisieaaunsetcommitment
immediately fulfilled by the performance of the requesteitbac
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DEFINITION. C(fulfilled,i,7, ) o

P(C(pending,i,j, o)V C(unset,i,j,a)) A Grdyg ;3 Donegiay T

We stay close to Colombetgt al’s fulfilment condition but we consider that each
agent must be able to determine which is the current commitstate. We remark that
for public actionsi(e. actionsa such asGrdy; j, Done.o) T <> Doneg.o) T), apending
commitment is fulfilled as soon as the action has been peddrm

Moreover as soon as it is public that the commitment has bedn f
filled, the unset and pending commitments are dropped (if they exist). In-
deed if the actiona is public then every agent is aware of its performance
(Grd; Done(:oy T A Grdj Doneg.o) T holds) which implies that both intentions are
dropped (Int; Done.ay T A —Int; Doneg.o) T). In the case where the action is
not public, Done(;.o) T is an objective formula, and thus thanks (&/R) we have
Grdy; jy Done(ioy T — Grdy; ;3 Grd; Done.oy T A Grdy; jy Grd; Done.y T, which in-
duces straightG'rdy; j; —Int; Done.oy T A Grdg jy ~Int; Done.q) T.

THEOREM.
C(fulfilled, i, 5, a) — = C(unset, i,j,a) AN ~C(pending, i, j, )

4.2.5 Violatedcommitment

We consider that a commitment is violated by the debtor whbagomes grounded that
he will never be able to perform it. It is the case when he aslipitblicly that he will
never be able to perform it.

DEFINITION. C(wviolated,1,j, ) )

PC(pending,i,j,a) N Grdy ;y Grd; = F Grd; Done.q) T
As previously, when a commitment is violated, fhendingone is dropped .
THEOREM. C'(violated,i,j, o) — —C(pending, i, j, «)

In the following section, we illustrate our formalization a dialogue example.

5 Example

We now illustrate the formalization of commitments in ougilcal framework with a case
study. We give details of some key sentences of a simple dargsexample [13]. We
consider thus a dialogue between a sellend a buyeb. We focus on commitments to do
and in particular on both way (from amsetor apendingcommitment) to have a fulfilled
commitment.

s — b: Information about discount
(s, b, Assert, ~discounts)
Effect:
C(pending, s, b, ~discounts)
The sellers has incurred a propositional commitment on the imposs$yhii discounts,
while he may have an opposite private belief. We do not deéa# the possible persuasion
or negotiation dialogue in whichandb will enter if b does not believe that discounts are
not possible and thus wants thatancels his commitment.
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b — s: Query if car type has high accident rate
(b, s, Direct, (s, b, Assertl f,accHigh)T)
Effect:
C(unset, s, b, (s, b, Assertlf, accHigh)T)
By asking whether the car type has a high accident rate, therlbihas thus created a
unsetcommitment for agent to perform theAssertlf action.
s — b: Information about accident rate
(s, b, Assert, ~accHigh)
Effect:
C(pending, s, b, maccHigh)
Sellers has incurred a propositional commitment-eaccHigh.
It is also interesting to remark that by having performedrémuested actiors, has ful-
filled hisunsetcommitment:
C(fulfilled, s, b, (s, b, Assertlf, accHigh) T)

b — s: Process of price bargaining
(b, s, Direct, sell(s, 10000.£))
Effect:
C(unset, s, b, sell(b, 10000£))
We consider that this act is the final step of the process oégrargainingd requestss
to lower the price of his car down to 10000 £. He has thus cdemteinsetcommitment.
The next step of the dialogue is eithés acceptance of the request or his refusal.

s — b: Acceptance of the price
(s,b, Commit, sell(s, 10000£))
Effect:
C(pending, s, b, sell(b, 10000£))
s accepts to sell his car for the requested price and is thusntib@d to do this action.
Indeed this commitment will be fulfilled once he has signee $kelling contract with
b. The contract makes the action publiGr{l, s, sell(s,10000£)) and thus fulfilled the
pendingcommitment.

6 Conclusion

The aim of this paper was to use logical framework to desatlngal approaches of ACLSs.
In particular we formalized the notion of social commitmeme give description of both
propositional commitments and commitments in action tmatiaspired by Walton &
Krabbe’s account of propositional commitments in persarasialogues and Colombetti
et al's commitment life cycle. Contrarily to Colombe#it al’s standpoint we argued that
their commitment life-cycle should differ depending on tieture of the propositional
content of the commitment. We have modified his life-cycleatee into account proposi-
tional commitments, which allowed to establish the linkhntihe W&K account. We also
discussed Colombetét al's work on commitments in action, where we gave a formal
characterization of each of its possible states. Moreoedinked formally both kinds of
commitments.

Perspectives include among others the study of deontictsspé commitments, to
highlight links between commitments, obligations and t¥gtbut also the institutional
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dimension of these concepts.
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