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Abstract. The past ten years have shown a great variety of approachésrival
argumentation. An interesting question is to which exthase various formalisms
correspond to the different application domains. Thategstthe appropriate argu-
mentation formalism depend on the particular domain ofiaafibn, or does “one
size fits all”. In this paper, we study this question from tleegpective of one rela-
tively simple design consideration: should or should thetbe contrapostion of
(or modus tollens) on defeasible rules. We aim to show thaxtattiswer depends
on whether one is considerirgpistemicabr constitutivereasoning, and that hence
different domains require fundamentally different forniisiefeasible reasoning.
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1. Introduction

Recent years have brought a large variety of research regaegumentation for-
malisms. These formalisms tend to differ in the way that argnts are constructed and
the defeat relation is defined [5,20,6], as well as in therabsargumentation semantics
[9,1,8], and in the various additional forms of functiomathat can be provided [4,15].

Given the wide variety of formalisms and approaches, oneasithe question
how these relate to each other as well as the question of hewdhiety is related to
the different domains in which argumentation can be apphedfor the first question,
some work has already been done by for instance Baroni armbf@ia, who provide a
number of abstract properties according to which variogsi@entation semantics can
be compared [3,2]. As for the second question, much less haskeen done. Moreover,
there is little clarity on whether one should aim for a gehargumentation formalism
that is applicable to a large variety of domains, or whethferdnt domains require
different and perhaps fundamentally incompatible clas§esasoning.

In this paper, it will be argued that the approach of “one ditzeall” has serious
disadvantages. We claim that there are two fundamentdfigrdnt forms of reasoning,
epistemicaland constitutive and that these require fundamentally different propertie
regarding formal entailment.

2. Default Contraposition in Epistemical Reasoning

Although the issue of applicability of default contrapasitseems to be a fundamental
one, it has until now received relatively little attentidany authors treat the validity or



invalidity of contraposition as an aside when describirgjrthespective formalisms for
non-monotonic reasoning. Our analysis will therefore begith an overview of some
of the comments by various authors in the field. Brewka, fetance, provides the fol-
lowing counterexample against the validity of contragosit“Men usually do not have
beards, but this does not mean that if someone does haved ivsarsually not a man.”
Another example would be: “If | buy a lottery ticket then | Wilormally not win any

price, but this does not mean that ifld win a price, | did not buy a ticket.”

Given the last two examples, it seems that there are perfiecfitimate situations
in which contraposition does not hold, and that contrapmsifor modus tollens) should
therefore be rejected as a general principle for defeastaleoning. The point is, how-
ever, that once one starts to accept counterexamples adafaslit contraposition, then
one should also take into consideration counterexampkastg/arious other principles
for defeasible reasoning:

irrelevance “Tux the bird”: Birds fly and Tuxes are birdsDo Tuxes fly? Perhaps not,
because Tuxes may belong to a special subclass of birdsdatmtdly.

left conjunction “jogging in the rain” [19]: If it is hot, | tend not to go out jagng. If it
is raining | also tend not to go out jogging. Does this meaniftieis hot andit is
raining, | tend not to go out jogging?
“Marry both of them” [17] If you marry Ann you will be happy, fou marry
Nancy you will be happy as well. Does this mean you will be haipgou marry
both of them?

transitivity “unemployed students” [16] Students are usually adultsahdts are usu-
ally employed. Does this mean that students are usually@arag?

The above counterexamples against irrelevance, left octipn, contraposition and
transitivity look appealing at first sight. The point of eardunterexample, however, is
that it involves implicit background information. Tux doest fly because it is a pen-
guin; marrying two persons generally does not make one hégpmymay end up in jail
instead); women have no beards at all; and students are ialsglass of adults that tend
to be unemployed. The view that the counterexamples agedmitaposition, like the
ones above, are flawed is shared by Ginsberg [10, p. 16],ugthbe treats a different
example himself (“Humans usually do not have diabetiés”).

The “all or nothing” approach to the above mentioned praeexf irrelevance, left
conjunction, transitivity and contraposition is confirmeten one tries to give the de-
feasible rules a statistical interpretationshsemantics [17], for example, none of these
principles are satisfied, whereas the Maximal Entropy aggr$l1] satisfies all of them,
but as defeasible principles only (that is, their instanzas be blocked if specific in-
formation against their applicability is available). Itpgars that if one wants to make a
consistent choice that includes the (defeasible) valwfifyroperties like irrelevance, left
conjunction and transitivity, then one should accept tlefgdsible) validity of contrapo-
sition as well. Yet, it is striking to see that formalisms @efeasible reasoning tend not
to be based on any consistent choice on these issues. Arsibgarvation can be made

1Tux is the well-known penguin logo of the Linux-community.

2As an aside, it appears that the “counterexamples” agaims$taposition involve rules where the antecedent
contributes negatively to the consequent. That is, theemprent holds in spite of the antecedent. See [7] for a
more elaborate discussion.



regarding the to contraposition related principleradduls tollensBoth Reiter’s default
logic [22] and the formalism of Prakken and Sartor [20] semcha defeasible form of
modus ponens, but do not sanction any form of modus tollersyséematic analysis of
the actual meaning of a default is often not provided. Yag this analysis that should
serve as a basis for determining which principles shoulchoulsl not be sanctioned.
The current trend seems to be to sanction various principlesiot those of (defeasible)
modus tollens or contraposition. It is an anomaly that islyaquestioned, and one may
wonder whether this is because many researchers have baecouainted with it. Or, as
Ginsberg states when discussing the reasons behind thsitppagainst contraposition
[10, p. 16]:

(...) although almost all of the symbolic approaches to nemotonic reasoning do
allow for the strengthening of the antecedents of defaldtsiumany of them daot
sanction contraposition of these rules. The intuitionsnaividual researchers tend
to match the properties of the formal methods with which theyaffiliated.

3. Default Contraposition in Constitutive Reasoning

In the current section, we again ask the question whetheragusition should be sanc-
tioned, this time not from the perspective of probabiligtiapirical reasoning, but from
the perspective afonstitutivereasoning. The difference between these two forms of rea-
soning can perhaps best be illustrated using a mirror ex@mlich is a small logical
formalization that can be given two informal interpretasavith opposite conclusions
[7, section 2.2.5].

Informal Interpretation 1 {I;): The goods have been ordered three months ago
(T M A) and the associated customs declaration is still lackirtencustoms infor-
mation system [ 1.5). If the goods have been ordered three months ago, then they
will probably have arrived by nowI{M A = A). If the goods have arrived, then
there should be a customs declaration for theim=¢ CD). If the registration of

the customs declaration is still lacking in the customsrimfation system, then there
probably is no customs declaratioh/(S = —CD).

Informal Interpretation 2 {I5): John is a professoi{) who is snoring in the univer-
sity library (S). Snoring in public is usually a form of misbehaviowr & M). Peo-
ple who misbehave in the university library can be removed-{ R). Professors
cannot be removed{ = —R).

In the “arrival of goods” examplel((;) it seems reasonable to apply contraposition
on A = CD to construct an argument ferA. In the “snoring professor” examplé 1),
however, it would be very strange to have contrapositiodbnr= R since this would
allow us to construct an argument feM/. In fact, examplel I, has been taken from
[18, p. 185] where it is claimed that the justified conclusishould includé\/, but not
R or —R. Hence, the above paififI;,11>) can be considered as a mirror example in
the sense of [7, section 2.2.5]. The next question then is thissituation should be
dealt with. That is, do we (1) reject at least one of the fornadilons as “incorrect” or
(2) acknowledge that the two examples are related to fundtaihe different forms of
reasoning? In this paper, we choose for the second optiat.ihwe claim that there is
a fundamental difference that makes contraposition agiplécto/ I; but not tol 7.



Direction of fit

In order to understand the nature of constitutive reasqgring useful to distinguish
between statements that haveard to worlddirection of fit, and statements that have a
world to worddirection of fit [24,25]. It should be noted that also one df thfferences
betweenl I; andII, concerns the direction of fit.

The defeasible rules dfl; are meant to describe when a certain fact holds in the
object-world. This object-world has an existence that dependent of the rules that
express our knowledge about it. These rules, therefore, éaerd to worlddirection of
fit. Their correctness depends on a validity that has an ielégnt existence.

In I15, on the other hand, the very nature of the rules is differBim rules do not
merely describe the reality, but to some extent also coctsitriespecially if we assume
these rules to be taken from, say, the library regulatiohs.flleS = M, for instance,
contributes to the definition of misbehavior in the contexhe library regulations. The
rule essentiallynakest the case that snoring is considered to be misbehaviograesf
the library is concerned. The defeasible rules! 6f, therefore, have avorld to word
direction of fit. Their application results in the creatidmew (legal) facts.

Epistemic versus constitutive reasoning

Based on the direction of fit, one can distinguish two kindseasoning: epistemic and
constitutivé. The nature of this distinction can be described as folldgs p. 60]: “Epis-
temic reasons are reasons for believing in facts that olndependent of the reasons
that plead for or against believing them. Constitutive oess on the contrary, influence
the very existence of their conclusions”.

In order to understand the differences between epistenmic camstitutive rea-
soning, we provide the following abstract exanfpl@E): Premisses = {A; D},
Defeasible rules = {A = B; B = C; D = —~C} conflict: A; A= B; B=C
versusD; D = —=C

Now, take the following two constitutive interpretatiorfdlois example.

deontic The following example is somewhat similar to that of the Gtiain Soldier. An
artillery soldier is given the order to destroy an enemy tamiji installation, and
orders should generally be obeyeatder = O(shoot)). When the soldier looks
through his binoculars, he observes some movements thbalplsomean that
some people are really close to the targeb(ements = people), thus making
it from an ethical point of view imperative not to shogegple = O(—shoot)).
Thus, we havePremisses : {order, movements} and Defeasible rules =
{movements = people; people = O(-shoot); order = O(shoot)}. Con-
flict: movements; movements = people; people = O(—shoot) versus
order; order = O(shoot)
Here, the conflict is between the obligation to shoot and Hiigation not to do so.
In some logics, like Standard Deontic Logic, such a conflictild lead to an in-
consistency. If we would allow for contraposition, the efferould be thapeople

3The term “constitutive rules” was originally introduced Bearle [23]. In this essay, however, we use the
term in the sense of [13,12].
4The reader will notice that the structure of this examplérislar to II; and 1.



is no longer justified. This is, of course, absurd; the béfiefmpirical statements
should not depend on the presence or absence of deonticctenfli

legal An example of a legal interpretationids. Here, the reasoning concerns whether
or not certain legal facts obtain. Even though the conflictidde described in
deontic terms (is the library personnel permitted to rentbeeperson in question
or not), the conflict Permitted(remove) v.s. = Permitted(remove)) is essen-
tially not of a deontic nature, like in the previous examaldl;ged(shoot) v.s.
Obliged(—shoot)). The question is whether it is legally permitted to remdwe t
person or not, and this question does not rely on the speoffisontic reasoning.
The fact that this conflict exists, however, is no reason jectehe intermediate
conclusion ofM. To make this point more clear, suppose that the libraryleegu
tions contain an additional rule saying that those who niiake have to pay a fine
of ten euro (/ = F) and that no rule is available that provides professors with
exemption for this fine. Then, the fact that the intermediateclusion)/ can lead
to R (which conflicts with—R) is no reason to disallow the entailmentiof

The point is that constitutive reasoning obeys differemtgples than epistemic reason-
ing. Under epistemic reasoning it is perfectly reasonableainction contraposition, as
was argued in section 2. Under constitutive reasoning, emther hand, contraposition
is notvalid by default, as was discussed above. In legal reaspfinmstance, the lead-
ing paradigm is that the law should be interpreted as cargigtas possible. Hence, in
the snoring professor example the potential conflict betweand—R is not a reason to
create a conflict betweel and—M and hence rejec or F'. The idea is to keep the
effects of possible conflicts as local as possible [12, p].1®@reat deal of research has
been dedicated at stating and formalizing meta-princifslesh adex posterior lex spe-
cialis or lex superioj for determining which of the conflicting rules should be kqxh
and which should not. But even in the case that no determimieig-principle is avail-
able, the application dfothrules is blocked and the conflict does not have consequences
for conclusions that do not depend on it. Our snoring prafegven though he may not
be removed, still has to pay his 10 euro fine.

(Im)perfect procedures versus pure procedures

The difference between epistemic and constitutive reagpaicomparable to the differ-
ence between (im)perfect procedures and pure procedsréistmguished by Rawls. To
illustrate the concept of perfect procedureRawls provides the example of cake-cutting
[21, p. 74]:

A number of men are to divide a cake: assuming that the faisidiv is an equal one,
which procedure, if any, will give this outcome? Technitad aside, the obvious
solution is to have one man divide the cake and get the lasepibe others being
allowed their pick before him. He will divide the cake eqyaflince in this way he
assures for him the largest share possible. This examp#triites the two character-
istic features of perfect procedural justice. First, thist@n independent criterion for
what is a fair division, a criterion defined separately framd @rior to the procedure
which is to be followed. And second, it is possible to devigg@cedure that is sure
to give the desired outcome.



One of the assumptions of the above cake-cutting exampbaighe person cutting the
cake can do so with great accuracy. As long as deviationstiinguare ignored, the
result will be an equal distribution. If we assume that theialéons in cutting cannot
be ignored, cake-cutting becomes iamperfect procedureThe characteristic mark of
an imperfect procedure is that while there is an independetarion for the correct
outcome, there is no feasible procedure which is sure tottead21, p. 75].

A pure procedurgon the contrary, is the case when there is no independéesttiori
for the right result: instead there is a correct or fair pchoe such that the outcome is
likewise correct or fair, whatever it is, provided that th®gedure has been properly
followed. An example of a pure procedure is a free electidre dutcome of elections
cannot be evaluated as “right” or “wrong” according to ansig objective standard.
The idea is that any resulting outcome should be acceptéah@sis the election process
itself was carried out in a correct way. In general, one cdy fight the outcome of a
pure procedure by arguing that the procedure itself waspylted properly [14].

Since the process of reasoning can to some extent be seema®dyre, it is inter-
esting to evaluate how the kind of reasoning as performddirand//; can be seen in
terms of (im)perfect and pure procedures.

11, is basically an instance of empirical (epistemic) reaspn®ne uses potentially
incomplete information and rules of thumb, with the idea tha reasoning process is
likely to generate a correct result. Even though an outsiderion exists to evaluate
correctness (the goods have either arrived or not), thex@dmarantee that the reasoning
process indeed obtains this result. Hence, the reasoniggs as performed i; can
be seen as an imperfect procedure.

11, is an instance of constitutive reasoning. The idea of thratibregulations is that
applying them defines which (legal) consequences hold irrticpkar situation. There
is no outside criterion, other than the library regulatitimsmselves, that allows us to
evaluate the legal implications as far as the library is eoned. Hence, the reasoning
process can be seen as a pure procedure.

The difference between epistemical and constitutive r@agchas implications for
what principles do or do not hold in the reasoning processukeask the question of
whether some principle (like contraposition) holds in didnsve reasoning. The answer,
of course, is that it depends on how the particular form ofstitutive reasoning is de-
fined. This definition needs not to be explicit. It may very Mm@ that a certain type
of informal reasoning has become common in a certain comy)uand that it is the
researcher’s task to provide a formal model of this reagprtims is essentially what
happens in, for instance, Al & Law.

In epistemical reasoning, an outside criterion is ava@dbt determining whether
the results are considered correct or not. The task of tteonea is to perform its rea-
soning in such a way that the outcome approximates the dlgexiterion as closely as
possible. In a certain sense, the presence of an objectieei@n forcesthe reasoning
process to become of a certain shape, in which certain piep€like contraposition)
hold and other properties do not hold.

In constitutive reasoning, such an objective criteriondsemt. For the community
of reasoners, there is nothing that forces their reasomioggss to become of a certain
shape. In essence, the reasoners rely only on their ownomgiiind intuitions regarding
what such a reasoning process should look like and whicheptieg it should adhere
to. Wason’s card experiment, however, makes clear thatge Igroup of people has



difficulties with the principle of contraposition; it shaliherefore not come as a surprise
that, when no outside constraint or criterion is presentfiraesits validity, the type of
unreflective reasoning that a group of people comes up witk dot necessarily sanction
contraposition.
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