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Abstract [16]) have proposed a two steps process. The first step, of-

ten calleddeliberation consists of identifying the goals of

Practical reasoning (PR), as advocated by philosophers the agent. In the second step, they look for ways for achiev-
is concerned by reasoning about what agents should do. Iting those goals, i.e. for actions or plans. Such an approach
follows mainly two steps. A deliberation one for identifying raises issues such as: how goals are generated? Are ac-
the goals to be achieved, and a means-ends reasoning stetions feasible? Do actions have undesirable consequences?
for choosing the ways of achieving them. The PR litera- Are sub-plans compatible? Are there alternative plans for
ture has mainly proposed informal patterns of inference for achieving a given goal? etc. In [7, 12], it has been argued
describing such a process in simple situations. Moreover, that this can be done by representing the cognitive states,
this line of thoughts has influenced some Al researchersnamely agent’s beliefs, desires and intentions (leading to
who proposed BDI architectures. Namely, agents are sup-the so-calledDI architecture). This requires a rich knowl-
posed to have beliefs and to entertain desires from whichedge/preference representation setting.
they elicit the intentions to be pursued. The interest of such
an approach is to emphasize some aspects involved in a de- What is worth noticing in most works on practical rea-
cision problem that are not explicitly dealt with by classical Soning is the use of argument schemes for providing reasons
approaches, in particular the feasibility of actions, and the for choosing or discarding an action. For instance, an action
generation of agent's goals. However, there is no completeMay be considered as potentially useful on the basis of the
formalization of the whole PR in the BDI literature. so-calledpractical syllogism[15]: i) G is a goal for agent

The paper aims at providing an abstract framework for X i) Doing actionA is sufficient for ageniX’ to carry out
PR. It is based on argumentation techniques for both de-90alG, iii) Then, agentX ought to do actiom. The above
liberation and for selecting subsets of compatible actions, Syllogism, which would apply to the means-end reasoning
possibly in presence of uncertainty. The framework returns Step, is in essence already an argument in favor of doing ac-
a consistent subset of desires as well as ways/actions fortion A. However, this does not mean that the action is war-
achieving them. Such actions are called intentions. We anted, since other arguments (called counter-arguments)
show that these intentions are generated via some decisiori"@y be built or provided against the action. Those counter-
criteria. Thus, depending on whether the agent has an opti- arguments refer to critical questions identified in [15] for
mistic or a pessimistic attitude, the set of intentions may not the above syllogism. In particular, relevant questions are
be the same. Indeed, we show that PR leads to a general-Are there alternative ways of realizing G?”, “Is doing
ized decision making problem, where instead of comparing feasible?”, “Has agenk’ other goals thaii=?", “Are there
atomic actions, one compares sets of actions. other consequences of doirgwhich should be taken into
account?”. Recently in [4], the above syllogism has been
extended to explicitly take into account the reference to eth-
ical values in arguments.
What is also worth pointing out is that some researchers like
[4] have claimed that practical reasoning is essentially a de-

Practical reasoningPR) [11, 13], is concerned with the cision making task. This is not completely true if we con-
generic question “what is the right thing to do for an agent sider that deliberation and checking the feasibility of sets
in a given situation”. To answer this question, authors (e.g. of plans are pure inference problems. However, selecting
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among different feasible sets of plans aiming at achieving Definition 1 (Defence/conflict-free) Let S be a set of ar-
justified desires (returned at the deliberation step) is indeedguments ofd. S defendsan argument: iff each argument

a decision problem, which in our approach will constitute a that defeats: is defeated in the sense Bf by some argu-
third step. mentinS. S is conflict-freeiff there exist nai, ¢’ in S such

The paper presents a formal framework for practical rea-thata R o'.

soning that works in three steps. At the first step, from a set

of conditional desires, a set of arguments supporting them,Definition 2 (Acceptability semantics) Let S be a

and a conflict relation among these arguments, one com-conflict-free set of arguments, and & 24 — 24 be
putes a set of what is callgdstified desiresThese desires  a function such tha? (S) = {a | S defendsa}. S is a

can be pursued provided that they have plans for achievingcompleteextension iffS = 7(.S). S is apreferredextension
them. The second step computes sets of plans that shouliff S is a maximal (w.rt setC) complete extension.S

be compatible in the sense that they are achievable togetheis a groundedextension iff it is the smallest (w.r.t s&f)
Such sets of plans are callegtensionsThe inputis the set  complete extension.

of conditional desires, a set of plans assumed to be knownwe will write &1, ..., &, to denote the different extensions
or provided by a planning system (the generation of theseunder one of those semantics.

plans is outside the scope of the paper), a function speci-

fying for each conditional desire the plans achieving it, and Note that there is only one grounded extension that may be
finally a set of conflicting plans. The framework returns dif- empty. It contains all the arguments that are not defeated,
ferent extensions as an output. The third step combines theand those arguments that are defended directly or indirectly
results of the two first steps in order to return the best exten-by non-defeated arguments. Now that the acceptability se-
sion (according to particulatecision criterig that achieves  mantics defined, we can define the status of each argument.
justified desires. The decision criteria may, for instance,

privilege the number and/or importance of achievable de- Definition 3 (Argument status) Let (A, R) be an argu-

sires by the extension, the number of plans per desire in thementation system, and, ..., &, its extensions under a
extension (if we are interested in robust solutions with sev- given semantics. Lete A. . o
eral possible plans for achieving a desire), etc. Thus, wea is acceptedff a € &, V&; withi =1,..., 2. aisrejected

show that PR leads to a generalized decision making probAff #€; such thata € &;. a is undecidedff a is neither ac-
lem, where instead of comparing atomic actions, one has tocepted nor rejected. This means thas in some extensions
compare sets of actions. and not in others.

The paper is organized as follows: we start by recalling
the basic concepts behind argumentati_on theory, _then we3 The practical reasoning problem
propose our abstract framework of practical reasoning, then
we illustrate it on an example. We finally compare our work

with existing works in the literature before concluding. Practical reasoning is the reasoning toward action. In the

literature, authors claim that it is a two steps process: delib-
. . eration and means-end reasoning. Moreover, some authors
2 Argumentation theory: A reminder claim that it is a pure decision making problem. In this pa-
per we argue that PR is rather a three steps process: 1) De-
Argumentation is a reasoning model based on the con-liberation which amounts to generate desires to be achieved
struction and the evaluation of interacting arguments. Those2) Means-end reasoning which consists of generating com-
arguments are intended to support / explain / attack statepatible plans for achieving those desires 3) Selecting the
ments that can be decisions, opinions, etc. intentions to be pursued by the agent. The intentions are the
Argumentation has been used in different domains suchplans that will be performed for reaching the generated de-
as nonmonotonic reasoning [14], handling inconsistency insires. The deliberation step is merely an inference problem
knowledge bases [1, 5], or decision making [3, 6, 9]. In [8], since it amounts to find a set of desires that are justified on
Dung has defined an argumentation system as a pair of a sehe basis of the current state of the world and of conditional
A of arguments whose structure and origin are unknown, desires. Similarly, checking if a plan is feasible and does
and a binary relatio® encoding conflicts among elements not lead to bad consequences is still a matter of inference.
of A, thus,R C A x A. Dung has mainly focused on A decision problem only occurs when several plans are pos-
identifying, among the conflicting arguments, the ones that sible, and one of them has to be chosen at the third step.
can be considered as acceptable, i.e. the ones with which &n what follows, £ will denote a logical language. Frof
dispute can be won. For that purpose, different acceptabilitywe distinguish a finite sé® of ‘literals’ encoding potential
semantics have been proposed. All of them are based on twddesires”. A desire is a state of affairs that an agent wants to
basic conceptsdefenceandconflict-free reach, for instance ‘to have a picnic’. It may be conditioned



by some beliefs or even by the satisfaction of another de-may have conditional desires that depend on some beliefs.

sire. Desires will be denoted hi, ...,d,. Some desires The idea is to check whether the conditions of these desires
may be more important than others. This is captured by ahold in the current state of the world.
partial preordering-4 onD, thus>; C D x D. In our general framework, we suppose that an argument

Similarly, from £, differentargumentan be built. An ar- is built for supporting a desire as soon as the conditions on
gument is a reason for adopting or discarding a given desire which it depends hold. However, since a knowledge base
For instance, it is known that today the weather is beautiful, may be inconsistent, i.e. the condition may hold but, at
then | can adopt the desire “to have a picnic”. L&Y de- the same time there is an information which contradicts it,
note the set of these arguments whose structure and origircounter-arguments can be built. Thus, the generated desires,
are not known. In the illustrative example, these argumentsor the outcome of the deliberation step, is the result of a
are instantiated. However, we only need to consider themsimple argumentation system defined as follows.

in abstractofor presenting our formal framework.

. ; o Definition 4 (Deliberation system) An argumentation
Let us define a functiotfF, that returns for each desidg in ( y ) 9

S ) Ar system for deliberatiors a pair (Arg, R,), where Arg is
D the set of arguments supporting it. Thik; D — 2779 the set of arguments arid,, the defeat relation. We will

ForinstanceFy(dy) = {ay,...,an} With {ay, ..., an} C write E1, ..., E, to denote its extensions under a given
Arg. Note that some desires may not be supported by argu-

Dung’s semantics.
ments.
Conflicts among arguments may exists and are captured byon the basis of the status of each argument (computed as
a binary relation denoted 59, C Arg x Arg. Thisrelation ~ shown in Definition 3), it is now possible to compute the
will satisfy at least the following hypothesis: set of desires that are supposed to be justified in the current
state of the world. As said before, this will represent the

Hypothesis 1 Letd,d’ € D. If d = ~d’ thenVa,a’ € Arg outcome of the deliberation step.

such thate € Fy4(d), o’ € F4(d’'), we haven R, a’.

) Definition 5 (Justified desires) Let D be a set of potential
LetP ={pi,...,pm} be asetoplans Aplanisaway of  gesjres. Theustified desiresre gathered in the s@utput
achieving a desire. The structure and the origin of the plans— {d; € D | Ja € Arg, ais accepted, and € Fy(d;)}
are left unknown. Moreover, we assume that these plans

are provided by a planning system (not studied here), or areProposition 1 Let(Arg, R,) be a deliberation system. The
already known. Plans are related to the desires they achievé€tOutput is consistent.

by the following function,: D — 27. It may be the case
that a given plan is assumed to achieve only one desire.

It is very common that a given plan may not be achievable
because, for instance, it has a consequence that contradict@roposition 2 vd € D. If F4(d) = 0, thend ¢ Output.

the desire it wants to achieve. It is also possible that two or example 2 (Example 1 continued)Let D = {di, d>, ds},
more plans cannot be achievable at the same time since, folurg = {a;,as,a3,a4}, Ra = {(a1,a2), (az,a3)}, Fa(dr) =
instance they yield to conflicting situations. Such conflicts {a3}, F.(d2) = {as}, Fa(ds) = 0. In this example, the argu-
among elements oP are given by a seR, C 27. We mentation systerArg, R.) returns only one grounded extension
assume that only minimal conflicts are given7y, this {a1,as,as}. Thus, the output of the deliberation{id,, d2}. The
means thalls, S’ € Rp such thatS C S’. Let us consider  desireds is not supported by arguments, thus there is no reason to
the following example. generate this desire.

Note that the generated desires will not necessarily be pur-
sued by an agent. They should also be feasible.

Moreover, we can show that desires that are not supported
by arguments will not be considered as justified.

Example 1 LetD = {d;,ds,ds}, A= {a1,a2,a3,a4}, R
{(a1,a2), (a2, as)}, Fa(di) = {as}, Fa(d2) = {as}, Fa(ds
0, P = {p1,p2,p3}, Fp(dr) = {p1}, Fp(dz2) = {p2}, Fp(ds
{ps}, andR; = {{p2}, {p1,ps}}. 5 Means-end reasoning

The conflict relation should capture at least the fact that con- _ _ _
tradictory desires should not be feasible at the same time. ~ The second step of practical reasoning consists of look-

. , o , ing for plans to achieve desires. Since an agent may have
Hypothesis 2 Letd,d’ € D. If d = =d’ thenvp,p’ € Arg several desires at the same time, then it needs to know not
such thap € F,(d), p’ € F,(d’), we have{p,p'} € R,,.

only which desire is achievable, but also which subsets of
desires can be achieved together. In what follows, we pro-
4 Deliberation pose an abstract framework that returns extensions of plans,
i.e. sets of coherent plans, and thus subsets of desires that
This section aims at generating the desires that can becan be pursued at the same time. This framework takes as
pursued by the agent (in case there are plans for them). Onénput the following elementsb, P, F,, andR,.

)
)



Definition 6 A framework for generating feasible plans is one that will constitute the intentions of the agent. A
apair (P, R,). preordering> on the set{S,...,S,} is then needed.

. . This is a decision making problem. This latter amounts
Here again, we are looking for groups of plans that are ,, defining a pre-ordering, usually a complete one, on a

achievable together. This means that the plans should noLet o possible alternatives, on the basis of the different
be conflicting. Thus, the extensions shouldcbeflict-free consequences of each alternative. In [3], it has been

Definition 7 (Conflict-free) LetS C P. S is conflict-free ~ Shown that argumentation can be used for defining such a

iff 45 C SstS eR,. preordering. The idea is to construct arguments in favor of
- P and against each alternative, to evaluate such arguments,
Definition 8 (Extension of plans) Let.S C P. S is anex- and finally to apply some principle for comparing pairs of

tensioniff: 1) S is conflict-free, 2)S is maximal for setin-  alternatives on the basis of the quality or strength of their
clusion among subsets Bfthat satisfies the first condition. arguments. In that framework, atomic actions are ordered.

Si,. .., S, will denote the different extensions of plans. In what follows, we will extend the framework to the case
of sets of plans, i.e. instead of ordering atomic actions, we
The desires achieved by each extension are returned by &ill define a preordering on the sét= {S;,...,S,}.

function defined as follows:

The main ingredients that are involved in the defini-
tion of an argumentation-based decision framework are the
following:

Definition 9 Let S; be an extension of the framework
(P,Rp).

Desires(S;) = {d; € Ds.t.Ip € S and F,(d;) = p}. Definition 11 (Argumentation-based decision framework)
An argumentation-based decision framewisla tuple (£,

Proposition 3 Let(P,R,) be aframework and;, ..., S, A =) where:
its extensions of plans/S;, i« = 1,...,n, Desires(S;) is e Ze) Where:
consistent. e £ isthe set of possible alternatives.
As for arguments, it is also possible to define the status of e A. is aset of arguments supporting/attacking elements
each plan as follows: of &.
Definition 10 (Status of plans) Letp C P. e ~.isa(partial or complete) pre-ordering oA..
o pisfeasibleiff 3S; such thap € S; The output is a preordering on &. S; > S; means that the

extensiors; is preferred to the extensia$y.

is unachievabléff AS; such thap € S; L . .
*P 7 b Once the relatiom is identified, one can compute the in-

e p is universally feasibléff vS,, p € S;. This means tentions of an agent. The intentions are the set of plans be-
that such a plan is feasible with other plans. longing to the most preferred extension w.kt.and which
achieve generated desires.

Example 3 (Example 1 continued)? = {p1,p2,p3}, _ ) . o
Fp(dr) = {p1}, Fp(dz) = {p2}, Fp(ds) = {ps}, andR,, = ?éflglgé‘n 126(;h<(% dl)ntznetlcgr;i) I:eaiedt \?‘gnte;}tfgsif =
{{p2}, {p1,p3}}- pi € Sj|pi € Fp(d), put, 1, Sj > Sk}

The sefR,, means that the plap, is not achievable, and
that the two plang;, andps cannot be achieved together.
Thus, the systeni?, R,) will return two extensions:S; 6.1. Arguments
= {p1}, and Sy = {ps}, with Desires(S;) = {d;} and
Desires(Sq2) = {ds}. A decision may have arguments in its favor (called

It is clear that the desirel, is unachievable, and the PROS), and arguments against it (called CONS). Argu-
two desiresiy, d3 cannot be pursued at the same time. The ments PROS point out the existence of good consequences

Proposition 4 The seDesires(Z) is consistent.

agent should select only one of them. for a given decision. In our application, an argument PRO
an extensiors; points out the fact it achieves a generated
6 Selecting intentions desire, i.e. an element of the Settput. Formally:

Definition 13 (Arguments PROS) Let S; € £. Anargu-

In the previous section, we have proposed a frameworkment in favor of or PRO, the extensios; is a triple A

that returns extensions of plans, i.e. plans that may co-exist= (p;,S;, di) such thatp; € S;, p; € Fp(dy), anddy, €
together. However, as shown before, several extensiongutput.

may exist at the same time. One needs to select theLet Argp be the set of all such arguments that can built.



Note that there are as many arguments as plans to carry oévhen the strength of arguments is taken into account in the
the same desire. Arguments CONS highlight the existencedecision process, one may think of preferring a choice that
of bad consequences for a given decision, or the absence ofias a dominant argument, i.e. an argument PROS that is
good ones. Arguments CONS are defined by exhibiting a preferred to any argument PROS the other choices. This
generated desire that is not achieved by the extension. Forprinciple is called promotion focus in [3].

mally: .
Si >4 Sj Iff 3<pk7 Siv dm> SUCh thatv/ <p;<:a Sja d;n>’

Definition 14 (Arguments CONS) Let S; € £. Anargu- (Prs Sisdm) =c (D), S, dyy,) (4)
ment againstor CONS, the extensiof; is a pair A =
(Si,di) such thatdp;, € Si, p; € Fp(dy), anddy, €
Output.

Let Argc be the set of all such arguments that can built.

Similarly, one may prefer the choice that has the weakest
argument CONS.

7 lllustrative example
Note that some arguments may be stronger than others. For

instance, an argument = (p;, S;, dy) in favor of the ex-
tensionS; may be preferred to an argumebit= (p’;, S;, d)
if the desired;, is preferred to the desir€. In this case,

The illustrative example involves the sBtof desires of
an agent, its knowledge ba&g a setAc of actions that it
) , ; may perform, and a factual base F describing the current
the preference relatloﬁ.e IS ba_sed on a prefergnce relation state of the world. In the encoding of the example, we use
4 between the potential desiresf The relatiori=. can the following convention: capital letters for desires, lower

also be defined on th? ba?s of theﬂrr)l;ans t;lemselves. FOLase letters for propositions describing states of the world,
Instance, one may prefer the argumelrdver the argument 54 ho1q |ower case letters for actions (thudenotes the

Bifthe C.OSt Ofp; is lower thgn the cost of the plar), or if actiona, while a expresses the fact that the action is been
the certainty of success pf is greater than the one pf. realized

.. o The agent has the following desires:
6.2. Some decision criteria g g

e “Notto get a cold” <C)

Different criteria for defining the preorderimgon £ can
be defined. In what follows, we will show some exam-  ® “Notto geta headache™(H)
ples borrowed from [3], and adapted to our application,
i.e. ordering sets of plans instead of ordering single ac-
tions. Indeed, this shows clearly that our practical reason- e “Get work finished in a perfect way' Wy P)
ing framework is a true generalization of classical decision
making problems handled in an argumentative way as in [3],
where a preference relation between single actions relies o
the strengths of arguments PROS and CONS, expressed i
terms of the certainty level with which the goals with high
priorities are satisfied.
In what follows,Goals x (S;) be a function that returns for
a given decision or extensiasy, all the desires for which
there exists an argument of type (i.e. PROS or CONS)
with conclusions;.
LetS;, S; € €. e ‘‘doing nothing leads to not have cold®¢No — —C)

e “Get work finished in a acceptable wayi{ A)

e “Iftired get a nap or get fresh airt{r — N V F)

riorities between these desires will be introduced later.
The actions that the agent may perform are the follow-
ing: Ac = {"do nothing” (DoNo), “go outside” go), “ex-
pedite work” ew), “work carefully” (wc), “check work”
(chw), “get a nap” (), “to take aspirin” {a), —go, —ew,
—wc, -chw, —n, —ta}.
The agent has the following knowledge b#se

S; 1 S iff Goalsp(S;) # 0, andGoalsp(S;) =0 (1) e “getting a nap requires extra timefi (= N A —etq)

The above criterion prefers the extension that achieves gen- ¢ ‘if it rains and the agent goes outside, there is a risk to get a
erated desires. This can be refined as follows: cold” (r A go — C)

e “if the agent checks work, it may get an headachetiw

S, >o S; iff Goalsp(S;) D Goalsp(S;) (2) . chw A )

The above crite_rion prefers th(_a extension that achieves more | . expedite a work leads to an acceptable finished work”
generated desires. This partial preorder can be further re- (g, iy A W 4)

fined into a complete preorder as follows:
e “to work carefully is incompatible with a lack of extra time”

S; >3 Sj iff |G0alsp(8¢)| > |Goalsp(8j)| (3) (—eti — —wc)



e “to work carefully and then to check leads to a perfect fin-
ished work for sure”\c A chw — we A chw A W P)

“to get fresh air the agent has to go outsidgd (~ go A F)

work” (chw AW A — W P)

e “in case of headache, the agent may take aspirin to cure it”

(ta — ta A —H)

In addition to the above rules, we have the following facts:
F ={rtir}.

In our example, all the desires are justified, i.e. they be-
long to the sebutput. Indeed, the desiresC, ~H, W A,
and W P are unconditional, thus they are justified. How-
ever, the desired’ andF" are conditional, but their disjunc-
tion is supported by the argumefatr, tir — NV F') which
is not defeated at all.

Regarding the feasibility of these desires, the following
plans are built for achieving them:

e P;: ( DoNo— —C) for the desire-C

e P, (ta— ta A —H) for the desire-H

e P3: (ew— ew A WA) for the desirdV A

Py (we A chw — we A chw A W P) for the desirdV P

H(
o
H(
H(
X

Ps
wpP

ew— ew A WA, chw AW A — W P) for the desire

Ps: (n— N A —eti) for the desireV

P;: (go— go A F) for the desiref’

From the previous bases, the following set of conflicts can
be built: Rp = {{Pl, P7}, {Pg, P4}, {PQ,P5}, {P4,P5},
{P4, Ps}}. Thus, one can build six extensions of plans with
their associates sets of desires:

e 5 {P1, P>, P3, Ps},
(~C,—H, WA, N},

Desires(S)

So ={P1, P3, P1},Desires(S2) = {-C, WA, WP}.

SS {P17P37P57P6}1
{(~C,WA,WP,N}.

Desires(Ss)

Sy = {PQ, Ps, Ps, P7}, Desires(S4) = {“H, WA, N, F}
e S5 ={Ps, Py, P}, Desires(S5) ={WA, WP, F}.
[ SG = {PS, P)57 Pg, P7}, Desires(Se) = {WA, WP, ]V7 F}

If one does not take into account neither the uncertainty,
nor priorities between desires, applying decision criterion
(2), the extensioty; is preferred taS,, andSg is preferred

to S5. However, the other extensions are not comparable.
Using criterion (3), we have a complete preorder on the ex-

tension, and the best ones &g S5, S, andSg.

“to check an acceptable work leads in general to a perfect

Introducing priorities and uncertainty will allow us to re-
fine the preordering. Let us now suppose that the desires
may not have the same priority. We assume the following
preference=C =y WA=y WP >3 -H >4 N =4 F.

In this case, it is clear that the extensiSp is the best
one since it satisfies the three most important desires and
some other (missed by, which is the second preferred
extension), thus; is the intention set.

This example exhibits three pieces of uncertain informa-
tion in K. In fact, one can distinguish between two types of
uncertainty: i) the one pertaining gide effects of actions
(getting cold when going outside, getting headache when
checking), and ii) the one referring to the lack of certainty
of satisfying the desire to which the action directly refers
(checking an acceptable work does not always lead to a per-
fect work). Thus, this has consequences for plBpgone
may getH as a side effect)Ps (one may getd as a side
effect, or—=W P), P; (one may get as a side effect). This
here gives birth to arguments CONS these plans. Conse-
qguently, the set of satisfied desires associated to the differ-
ent extensions is now affected by this uncertainty. Namely,
in Ss, Ss, Sy, S5, and Sg, on may still haveH if one is
lucky enough, and one may still ha¢éin Sy, S5, and.Sg
if one is lucky enough. I3 andSg, one may have-WW P
(instead ofli’ P), if one is unlucky.

This may be the basis for defining a pure pessimistic at-
titude considering that nothing lucky happens and anything
unlucky does not happen, and a pure optimistic attitude
where this is the converse. For instance, an optimistic agent
will consider that inSg checking will not lead to headache,
nor going outside to cold, and then will consider that all the
desires even both elements in the disjunctiény F' may
be achieved. A pessimistic agent, on the contrary, will con-
sider for instance that i3, WP is unsure and that only
-C, WA andN are reached for sure, and so on. This may
be further refined by distinguishing different levels of un-
certainty following the approach presented in [3].

8 Related works and discussion

As already said, there has been mainly informal
philosophy-oriented discussion on practical reasoning.
Only recently, some Al researchers have advocated the need
of formalizing this kind of reasoning, especially since it is
in the core of agent’s interaction, for instance deliberation
has made by humans. Unfortunately, there has been a big
mess about the exact nature of practical reasoning. Several
researchers [4] consider it a pure inference problem. Others
think that it is rather a pure decision making problem. In
this paper, we argue that it is a three steps process involv-
ing two inference steps and one decision step. To the best
of our knowledge, this is the first work that completely ar-
ticulates the different steps of practical reasoning, and even



identifies the main ingredients involved in such a problem.
Moreover, it appear that the decision part of practical rea-

soning is a classical one (up to the fact one consider sets

of actions rather than single actions). This paper has also
provided a first general framework for practical reasoning
based on an abstract argumentative machinery.

Due to a lack of a complete analysis of the whole practi-
cal reasoning process, the few existing attempts at formalis-
ing PR had until now only focused on one patrticular step, ei-
ther the first or the second one. This is the case for the mod-
els (e.g. [2, 10]) that are instantiations of #iestractargu-
mentation framework of Dung [8]. Along this line, there are
also frameworks based on completely new theories of prac-
tical reasoning and persuasion (e.g. [4]). This is also true
for the model developed by Hulstijn and van der Torre [10].
Their approach is even problematic. It requires that the se-

Fourth Workshop on Computational Models of Natu-
ral Argument (CMNA 2004 )pages 87-90, 2004.

] P. Besnard and A. Hunter. A logic-based theory of

[6]

[7]

[8]

lected desires are supported by desire trees which contain

both desire rules and belief rules that are deductively con-

sistent. This consistent deductive closure again does not

distinguish between desire literals and belief literals. This
means that one cannot both believe and desirep. Here
again, the selection of intentions is left unsolved.

An extension of this work would be the study of the for-

[9]

mal properties of the general approach proposed here. An-

other worth considering idea would be to propose proof the-

ories for the model. Indeed, instead of computing the whole [10]

extensions, it would be desirable to find out directly whether
a desire can be achieved by the intention set of not. Another
obvious line of research would be the formal introduction
of the stratified possibilistic approach to qualitative decision
for handling both the uncertainty and the priorities between
desires as suggested by our illustrative example.
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