DEFEASIBLE REASONING AND INFORMAL FALLACIES

The purpose of this paper is to advance faltheory beyond its current state of
development by linking it to the notion of defedsileasoning. Defeasible reasoning has
turned out to very important for computing, espiia view of the attention paid to
modeling argumentation (Bench-Capon and Dunne, 2&0d the use of argumentation
schemes (Verheij, 2003) and dialogs (Prakken, 22006) to study problems of
nonmonotonic reasoning. The advent of argumentdtioneworks (Dung, 1995) can be
shown to provide an elegant way of subsuming muetiipus work on defeasible
reasoning (Bondarenko, Dung, Kowlaski and Toni,7)98Ithough much has been
written on individual fallacies, there is compavaty little on the general theory of
fallacy, except for the pragma-dialectical theorgrn{ Eemeren and Grootendorst, 1992)
and the pragmatic theory (Walton, 1995). Defeasidesoning is uncontestably
important for helping us to better grasp the notibfallacy and rethink it as a concept
useful for modern logic, but so far the link betwelke two notions has not been studied.

Many of the most common forms of argument eis¢ed with major fallacies, like
argument from expert opinioad hominenargument, argument from analogy and
argument from correlation to cause, have now beatyaed using the device of
argumentation schemes (Walton, Reed and Macagi8) 2Recent research in
computing has embraced the use of argumentaticanse$y and linked them with key
logical notions like burden of proof that are alstated to the study of fallacies (Gordon,
Prakken and Walton, 2007). Argumentation schemes haen put forward as a helpful
way of characterizing structures of human reasqnikg argument from expert opinion,
that have proved troublesome to view deductivelyepting to deductivize the
reasonable examples, by viewing the major prensse@nditional not subject to
exceptions (e.g. K saysY thenY is true) does not work at all well, as this tyfe o
argument is typically defeasible. The traditioraait textbooks treated these forms of
argumentation only under the heading of informlh&es, but more and more research
in argumentation/informal logic is supporting thew that they are not always
fallacious, that the nonfallacious instances amaroon, and that they are very useful
arguments in many cases (Hansen and Pinto, 1998)isl paper evidence is given to
suggest that argumentation schemes and formalgdméalels are the tools needed for
studying the properties of defeasible reasoningiaiodmal fallacies.

Section 1 is a brief survey that outlinesrtgn approaches taken by the two leading
theories of fallacy and discusses how dialog rasesbe applied to the study of informal
fallacies. In section 2, the reader is introdu@edrgumentation schemes, and it is shown
that twelve of the traditional major informal fatlas correspond to argumentation
schemes, while seven of them do not. Section 3gwguick summary of the main
features of defeasible reasoning that are espgamfiortant for the study of fallacies.
Section 4 introduces the reader to formal dialagesys, citing the main properties of
such systems that are important for analyzing dédfareasoning and informal fallacies.
In section 5, the profile of dialog tool is appliedthe fallacy of many questions to show
how dialog models can be applied in an easy wagdbinstances of argumentation
treated under the category of a traditional infdrfalacy. Section 6 formulates dialog
conditions that connect defeasibility to fallacasl that reveal underlying features that
can be used to analyze sequences of reasoningatsdoeith fallacies. Section 7 takes



as a case in point the fallacy most closely relatedefeasible reasoninggcundum quid
(the fallacy of neglect of qualificationsection 8 features another case in point, the
defeasible lack of knowledge type of inference eisded with the traditional fallacy of
argumentum ad ignorantiansection 9 draws conclusions from what has beewsh

1. Theories of Fallacy

The most fully developed theories of fallaoyfar are the pragmatic theory and the
pragma-dialectical theory of the Amsterdam Schdoidale, 1997). The two theories
have much in common, but define the notion of &l different ways. According to
the pragmatic theory (Walton 1995, 237-238), tlegeesix basic characteristics of
fallacy. These characteristics state conditions/bat reasonably should be taken to be a
fallacy according to the criteria discussed in (i0al1995).

1. A fallacy is a failure, lapse, or error, subjextriticism, correction, or rebuttal.

2. A fallacy is a failure that occurs in what igpposed to be an argument.

3. A fallacy is associated with a deception orsikun.

4. A fallacy is a violation of one or more of th@xims of reasonable dialog or a
departure from acceptable procedures in that typpeatog.

5. A fallacy is an instance of an underlying, syséic kind of wrongly applied technique
of reasonable argumentation.

6. A fallacy is a serious violation, as opposedriancidental blunder, error, or weakness
of execution.

These six basic characteristics set in place reménts that any theory should meet, or at
least should be prepared to cope with, in ord&eta satisfactory theory of fallacy.

The fallacy of many questions arguably fadlsrteet condition 2, because the speech
act of asking a question is different from the gjpegct of putting forward an argument.
For example, a complex and loaded question likeg You confused when you are not
on your medications?’ has traditionally taken tb dader the category of the fallacy of
many questions even though, at least apparentdggs not have the form of an
argument. What needs to be said here are two things, this question implicitly
contains an argument, and indeed that is partlyt v8Hallacious about it. The argument
is concealed. Second, it uses an argumentaticiegyraf attempting to take three turns
at once in a dialog, instead of following the propge of only taking one turn at a time.

The leading competitor to the pragmatic themfrfallacy (Walton, 1995) has so far
been the evolving doctrines of the Amsterdam Schdatording to their earliest version
of their theory, a fallacy is a violation of a rdéa critical discussion (van Eemeren and
Grootendorst, 1992). This theory was a good advahtee time because it went beyond
the older treatments of the logicians who so ofégnled to analyze a fallacy by only
seeing it as a failed inference of some sort. & wéreath of fresh air. However, it was
argued in (Walton, 1995) that this theory is $tith narrow for several reasons, and these
reasons will be illustrated and amplified belowngsa few examples. First, as shown in
section 2 below, many if not most of the traditibiadlacies are associated with
argumentation schemes that represent forms ofeinéer of various kinds. Both the
inferential aspect and the dialectical aspect efrtbtion of a fallacy need to be taken into
account. But the Amsterdam theory is also too mafoy other reasons cited in (Walton,

! This issue will be discussed further in section 5.



1995, 298). Violating a rule of a critical discumsishould not be itself equated with the
committing of a fallacy, for some such violatione aerely blunders and not fallacies.
Another problem with their theory is that many difint fallacies can be analyzed as
different ways of violating the same rule. Stilloéimer problem, as will be illustrated
below, is that in order to properly analyze manyhef fallacies one has to examine the
argumentation strategy the fallacy was based oe.ti@ory has been more recently been
strengthened by the work of van Eemeren and Haeld@2006) on strategic
maneuvering.

The following short definition can be givemded on the pragmatic (1995) theory of
fallacy: a fallacy is an argument, a pattern oluangntation, or something that purports to
be an argument, that falls short of some standiacdroectness as used in a
conversational context but that, for various reasbas a semblance of correctness about
it in context, and poses a serious obstacle toghkzation of the goal of the dialog. A
pattern of argumentation is an ordered sequeno®ués by two parties in a dialog. This
theory is inherently dialectical in that not onéythe structure of the inference from the
set of premises to the conclusion taken into accimuevaluating argumentation in a
particular case, but whether or not an argumefallscious in that case also needs to
depend on the context of how it was used in a serpief moves in a dialog.

Many of the fallacies are fallacious moves idialog not because of the inherent
unreasonableness of the argument, but of the wayited in a sequence of moves to try
to prevent the respondent from questioning it,v@necontinuing the dialog at all. The
classic case of this type of fallacy is the falla¢yoisoning the well. For example in the
Cardinal Newman case, the attack alleged thatGetlaolic, Newman could have no
regard for the truth of the matter in any politidadcussion (Walton, 2006). Or to cite
another excellent example, an appeal to experia@pmight cite a scientific authority,
and dismiss any reasonable attempt to ask crijisastions about the argument from
expert opinion by declaring that any evidence appgdo go against it must be
dismissed as anecdotal. The fallacy in both ingsm not found in the argumentation
scheme, as applied to a single argument, but attarnp that can only be found by
examining a connected sequence of moves by botiepar

On this dynamic approach, a distinction hasaarawn between two kinds of
fallacies. In some cases, a fallacy is merely ad#du or an error, while in other cases, it
is a sophistical tactic used to try to get the loést speech partner in dialog unfairly,
typically by using verbal deception or trickery.elavidence of the use of such a tactic is
found in the pattern of moves made by both sidekerdialog. It is important for fallacy
theory to avoid being impaled on the horns of ardiha between these two traditional
types of problematic argumentation moves. To cantftioe dilemma, the pragmatic
theory (1995) distinguished between two kinds d&&es. The paralogism is the type of
fallacy in which an error of reasoning is committgplically by making a blunder by
failing to meet some necessary requirement of gnraentation scheme. The sophism is
a sophistical tactic used to try to unfairly tryget the best of a speech partner.

Some would say that a fallacy is an intentialeeption, distinguishing between the
two kinds of fallacy by saying that one is an irtienal deception while the other is a
mere mistake that is not intentional. This way k&#vwdng the line misses the point
however. Many fallacies are committed because tbpgment has such strong interests
at stake in putting forward a particular arguments so fanatically committed to the



position advocated by the argument, that she igllib weaknesses in it that would be
apparent to others not so committed. In this kihdase the deception may not quite be
intentional, because the proponent doesn’t searthement as faulty, but it is close to
being intentional because she is so committedisckthd of argumentation that she
pushes ahead with it blind to errors that otheightriind in it. In this kind of case one
could say that the committing of the fallacy istba borderline between being intentional
and unintentional. But whether it is intentionalumintentional doesn’t really matter from
a point of view of analyzing the argument and degjdvhether it should be considered
fallacious. What is important is the logical weass@ the argument, or some fault in the
pattern of argumentation.

The sophistical tactics type of fallacy tetal®e a more serious kind of problem than
the error of reasoning one. It is based on the tidatan organized rule-governed dialog
in which arguments are exchanged, like a critieedwksion, is partly adversarial but also
partly cooperative. Collaborative procedural rides very important in such a dialog, but
there is also an adversarial element. A participaatcritical discussion is an advocate of
his own viewpoint and a critic of the opposing vmint. Thus a critical discussion is
like a free market economy in which each side titesin by having the strongest
argument that will triumph over those of its oppatse The problem is that bad things
can happen, including the committing of fallacigsshifting to a quarrel that is purely
adversarial. Any conversation in which reasonaldementation is to be used for some
constructive purpose must strike the right baldveteveen this adversarial aspect and the
need for all parties to follow the Gricean maxinigaolite conversation that are required
to make the contributions of each participant usefunove the dialog toward its goal.

Another problem is that to analyze fallaciesperly, we have to explain how each of
them is used as an effective deceptive tacticdbas work to fool people. The theory of
strategic maneuvering now claims to accomplishtdsg& by taking the rhetorical
dimension of fallacies into account. These consitiens introduced the factor that van
Eemeren and Houtlosser (2006) call strategic masreéuy. Strategic maneuvering refers
to the efforts of arguers in a discussion to reertheir twin aims of rhetorical
effectiveness and maintaining dialectical standafdsasonableness. These twin aims
arise from the fact that the critical discussios hath an adversarial and a collaborative
component. Participants have to collaborate byvalig the rules for the critical
discussion, for example by taking turns puttingvard arguments. At the same time
however, each side is trying to convince the ol to accept its point of view by using
the strongest arguments possible to support isgtaad to refute the thesis of the
opposed side. This dual aspect of the criticalldision means there is always a tension
between rhetorical effectiveness and using argusrteat fit dialectical standards of
reasonableness. The critical discussion is likea market economy in which people
have to follow laws and social rules, but withie firamework of these rules they are free
to try to maximize their own profits. Is such a quetitive situation, an arguer is free to
use strategic maneuvering to try and put forwandrening argument. It is up to the other
side to ask critical questions, and generally tibprinto an argument to try to find the
weak points in it, and if possible to refute itdyunter-arguments.

Even over and above strategic maneuveringgekiewy participants in a critical
discussion tend to have interests at stake. Inlagoiphy discussion about some
theoretical subject in a classroom, participants ate students might want to show that



they are better than the other students by usmggtut fallacious argument to try to
refute the arguments of their opponents. Moreabery might want to impress their
professor in the hope of showing how clever they #iinking that this might help them
get a better grade in the course. What these ddits@ng show is that interests are
involved outside the framework of the critical dission itself. These interests relate to
the goals of the participants outside the critdiatussion in relation to how they might
use their arguments in the critical discussiorsfune external purpose. What this may
suggest is that the explanation for committingafeits may be found in the observation
that the participants involved in a critical dissias are also involved in other goal-
directed types of activities at the same time.

2. Argumentation Schemes and Fallacies

Many of the most common forms of argument eis¢ed with major fallacies, like
argument from expert opinioad hominenargument, argument from analogy and
argument from correlation to cause, have now beatyzed using the device of
argumentation schemes (Walton, Reed and Macag08) Z0he traditional logic
textbooks mainly treated these forms of argumemtatnder the heading of informal
fallacies, but more and more research in argumenfatformal logic is supporting the
theory that they are not always fallacious (Haresssh Pinto, 1995), and the view that in
many instances, they are reasonable but defeasipenents. The formal and inductive
fallacies, like affirming the consequent and arguiom too small a sample to a
generalization, can be analyzed with deductiveiaddctive forms of reasoning familiar
to formal logicians. However, of the major infornfiallacies, the following twelve need
to be analyzed with defeasible argumentation sceerhthe sort that can be found in
(Walton, Reed and Macagno, 2008, chapter 9).

1. Ad Misericordiam(Scheme for Argument from Distress, 334)

2. Ad Populum(Scheme for Argument from Popular Opinion anditbtypes, 311)
3. Ad Hominen(Ad Hominentchemes; direct, circumstantial, bias, 336-338)
4. Ad Baculum(Scheme for Argument from Threat, 333; Fear App&3B)

5. Straw Man (Scheme for Argument from Commitm8&a8)

6. Slippery Slope (Slippery Slope Schemes; fouesy[339-41)

7. Ad Consequentiar(Scheme for Argument from Consequences, 332)

8. Ad Ignorantiam(Scheme for Argument from Ignorance, 327)

9. Ad VerecundianfScheme for Argument from Expert Opinion, 310)

10. Post Hoc(Scheme for Argument from Correlation to Causd)32

11. Composition and Division (Argument from Compiasi, 316; Division, 317)
12. False Analogy (Scheme for Argument from Anal®&\b5)

Of course, these are not the only fallacies thatbsaanalyzed with the help of
argumentation schemes. We include here for disocnssily the major fallacies that are
most commonly treated in the most widely used logitbooks.

An example is the scheme for argument fromeexgpinion with its matching set of
critical questions (Walton, Reed and Macagno, 2308).

MAJORPREMISE  SourceE is an expert in subject dom&atontaining propositioi.
MINORPREMISE  E asserts that propositighis true (false)
CONCLUSION: Ais true (false)



This scheme represents a defeasible form of argutimanis not well modeled as
deductive or inductive. Instead, it is viewed assgument that can hold tentatively
under conditions of lack of knowledge of the fatfs of a case, but that can be defeated
or cast into doubt by the asking of appropriatéaai questions. The six basic critical
guestions useful for guidance on how to evaluateatigument are these (310).

CQu: Expertise QuestiarHow credible i€ as an expert source?

CQ.: Field QuestionIsE an expert in the field th& is in?

CQs:  Opinion QuestionWhat didE assert that implie&?

CQs:  Trustworthiness Questiofs E personally reliable as a source?

CQs: Consistency Questiols A consistent with what other experts assert?

CQs: Backup Evidence Questids.E's assertion based on evidence?

On this view, argument from expert opinion can lweasonable argument in some
instances of its use, provided it is realized thista defeasible heuristic that can be given
up if more facts come to be known about the cagbatove no longer need to rely on
expert opinion. In other instances of its use hawel can be a fallacious. For example,
if the proponent of the argument treats it as liffi@l, and refuses to concede that it is
even open to critical questioning, that would Ballacious misuse of the argument.

Arguments like appeal to expert opinion alekyr because they are often very useful,
and in many instances they are the best resoureémwe for navigating through a world
where time and resources are limited, but wherecésbn to accept a hypothesis or
course of action needs to be taken. Argument froper opinion needs to be seen as
open to critical questioning in a dialog. You ceaat it as a deductively valid argument
or as an inductively strong argument in some ircganbut in the vast majority of cases,
this way of treating it would lead to serious peghk (even fallacies). Generally, it is not
a good policy when examining expert witness testiynio assume that the expert is
omniscient. Indeed, such a policy would be higldyrderproductive when evaluating
this kind of evidence in a common law trial. Howe\tkere is a natural tendency in
everyday reasoning to respect expert opinions ged ® defer to them, or hesitate to
guestion them. Questioning the opinion of an expantseem impolite, unless done in a
circumspect way. However, as a matter of fact, gg@@e often wrong, or what they say
can be highly misleading, leading to the drawin@ @bnclusion that is wrong or not
supported by the evidence. As a practical mattez,ajten needs to be prepared to
critically question the opinion of an expert by iagkthe right questions. Such an
argument needs be to seen as defeasible, or stbgetault.

Tindale (2007) agrees that many fallaciesnaiseises of argumentation schemes that
are legitimate but defeasible argument strategiegy@d hominenandad verecundiam
as leading cases in point. However, and he diestraw man as an example of a fallacy
that does not fit into this category. He writesq2012) that there is no way we can make
it fit “unless we conjure up something trivial suafiReal Man.” But as Krabbe, 2007,
129) noted, “Real Man is not so trivial, considgrimow hard it is to correctly explicitize
the implicit elements in one’s opponent’s positjthreir caps in quotes]. Straw man,
Krabbe adds, can be seen as a derailment of siticigzation strategies.

As well, the straw man fallacy can be seea dsrailment of argument from
commitment. The scheme for argument from commitnfegrision 1) from (Walton,

Reed and Macagno, 2008, 335) is given below.



COMMITMENT In this case it was shown theats committed to propositioA,
EVIDENCE PREMISE  according to the evidence of what he said or did.

LINKAGE OF Generally when an arguer is committedtat can be inferred that he
COMMITMENTS is also committed t8.

PREMISE

CONCLUSION: In this casea is committed tdB.

The following are the two critical questions matehargument from commitment
(Walton, Reed and Macagno, 2008, 335).

CQi: What evidence in the case supports the claimaliatommitted tdA, and does
it include contrary evidence, indicating tlaamight not be committed tA?

CQ: Is there room for questioning whether there igxreption, in this case, to the
general rule that commitment Zoimplies commitment t&?

The fallacy of straw man occurs where the firstyar a dialog has distorted what is
taken to the second party’s implied commitmerB,tonaking the attributed commitment
appear more implausible or more extreme, and tlyarelye open to attack. In any given
case however, this fallacy cannot be (completelyygd down by using the
argumentation scheme for argument from commitmdatters of the context of dialog
need to be taken into account. We need to exanaireguily what each party said in
relation to what the other party claimed he saidl lsow she used that in the argument.

Note however that version 2 of the schemeafgument from commitment given in
(Walton, Reed and Macagno, 2008, 335) does takegdiactors into account.

MAJORPREMISE  If arguera has committed herself to propositiBnat some point in a

dialog, then it may be inferred that she is alsmmitted to propositiors,

should the question of whethRiis true become an issue later in the dialog.
MINOR PREMISE ~ Arguera has committed herself to propositiérat some point in a dialog.
CONCLUSION: At some later point in the dialog, where the isstiB arises, arguest may

be said to be committed to propositiBn

This version of the scheme, however, is not suakdé for the following reasons. Af
entailsB and a participant is committed Ao then it may be inferred that he is also
committed taB, whether or noB is an issue. In other words, whether or Bdias

become an issue at some later point in the didlogld be irrelevant for the purpose of
an argumentation scheme. Evidence for this is fonride need for consistency with the
formulation of other argumentation schemes. Nodihgumentation scheme restricts the
conclusions that may be drawn specifically to cosicns that are relevant for issues that
have been raised in the dialog. Such a relevanegliton is not suitable to be placed
within an argumentation scheme. Its proper setingat of dialog ruleé.The lessons of
these points are significant, for it has been shthahwhile the scheme for argument
from commitment is necessary for the determinatibimstances of the straw man

fallacy, it is not sufficient. Dialog factors alseed to be taken into account.

2| would like to thank an anonymous referee fongimg this important point to my attention.



Next we need to see that there are at leashsmajor fallacies remaining that do not
fit any of the argumentation schemes.
1. Equivocation
2. Amphiboly
3. Accent
4. Petitio Principii or Begging the Question
5.Ignoratio Elenchi(lrrelevance: species are red herring and wromglosion)
6. Secundum Qui{Neglecting Qualifications)
7. Many Questions
The three linguistics fallacies, equivocation, arbply and accent, are not based on
specific argument types. They have to do with amndig communications (speech acts)
in dialogs. Begging the question occurs in circelaains of reasoning where the links in
the chain can consist of many different kinds guanents. Irrelevance is failure to prove
a specified conclusion that is supposed to be pkdvany kinds of arguments can
commit this error. The error is not specific togygaf argument used. Irrelevance and
begging the question are fallacies that have twitto sequences of extended
argumentation where the links of inference makipghe reasoning can be of different
kinds, including any types represented by the wasrargumentation schemes. The fallacy
of secundum quids not specific to a type of argument, unless fterhaps arguing from a
generalization to an instance or arguing from @taince to a generalization. But such
inferences can occur in any kind of defeasible m@ntation. The fallacy of neglecting
gualifications occurs in any such instances wheopgr qualifications are ignored or
suppressed, as will be shown in section 5. Howetghould be noted that there are a
number of argumentation schemes in which thisdglfglays an important role. As noted
above, the fallacy of many questions is not idexdifvith a specific type of argument,
but rather a strategy of questioning in a dialagiat. Hence none of these seven
fallacies is a misuse of any particular argumeatasicheme.

3. Defeasible Reasoning

The etymology of the term ‘defeasible’ comesf medieval English contract law,
referring to a contract that has a clause in it tballd defeat the contract in a case where
the circumstances fit the clause. However, themogthe term in modern philosophy
and law is a paper called ‘The Ascription of Respboitity and Rights’ by H. L. A. Hart
(1949; 1951). Hart's work was attacked in subsetjyears by philosophers who
criticized it heavily (Loui, 1995, 21), even thougliew, like Toulmin, accepted and used
it. But his view turned out to prescient, in ligiftthe importance defeasible reasoning
turned out to have in computing. As noted in theotuctory section above, many formal
systems of defeasible reasoning were produceckifiglds of artificial intelligence and
logic. There are several different approaches. Suawe defeasible reasoning in a
context of new information coming in that annulgravious conclusion drawn by
inference. Others see defeasibility as operatifigraework of belief revision, as an
agent updates his/her beliefs. Hart saw it as gistances fitting an exception to a
general rule.

The originating idea behind Hart's way of afg the term can be appreciated from
the following quotation from the 1951 version of piaper, taken from (Loui, 1995, 22).



Claims can usually be challenged or opposed inviags. First, by a denial of the facts upon whiayth
are based and secondly by something quite differembely a plea that although all the circumstaioces
which a claim could succeed are present, yet ip#mcular case, the claim .. . should not suctesduse
other circumstances are present which brings tbe gader some recognized head of exception, tbeteff
of which is either to defeat the claim . .. altdget or to “reduce” it .. .. (1951, 147-148).

Judging from this quotation, it would appear thattthad the idea of a claim being at
first acceptable because it is supported by reagpbut that is later defeated because
circumstances are present that bring the case amdexception. Thus we recognize the
idea of a defeasible argument, of a kind so commadaw.

However, that is not the only way Hart sawedsfbility. He also discussed defeasible
concepts. His most famous example is froine Concept of La{i961). Consider the
rule that no vehicles are allowed in the park. Thle could be defeated by special
circumstances, for example during a parade, mdutd also be defeated because of open
texture of the concept of a vehicle. For examplearavould definitely be classified as a
vehicle, and be excluded from the park, but whaugah bicycle? Is it a vehicle? Both
sides could be argued, unless the law makes afispeiting on bicycles. The literature
on computing has concentrated on defeasibilityrgfiaents rather than on defeasibility
of conceptd and these two notions seem to be quite diffetéoivever, the precise
distinction between these two kinds of defeasipiliéeds to be clarified. The notion of a
defeasible concept presupposes that the concepdglhas some definition, but the
existing definition turns out to be inadequateoms new case where it is unclear
whether an entity in the case fits the definitiomot. The most obvious way to handle
this problem is to redefine the concept so thatiihade clear whether the entity in the
case fits the definition or not. But there is amotivay to deal with the problem. This
second way is to bring forward a new set of infeeerules that supplement the existing
definition of the concept. Two examples of the setway of dealing with the problem
of open-textured contexts in law are useful to aers

The first is the case of the drug-sniffing d@éeinreb, 2005). If a trained dog sniffs
luggage left in a public place and signals to thkcp that it contains drugs, should this
event be classified as a search according to tbhglfFdmendment? If it can be
classified as a search, information obtained &saltr of the dog sniffing the luggage is
not admissible as evidence. The problem is thhbafih the concept of a search is
partially defined in law, it may be open to contentwhether this case fits the existing
rules that provide the partial definitiéiweinreb (2005, p. 24) cited two rules established
by prior court decisions that can helpfully be &ggbkto the argumentation in the problem.
One is the rule that if a police officer opens lagg and then observes something inside
the luggage, the information collected is clasdifas a search. Another is the rule that if a
police officer obtains information about a personhing in a public place without

% This claim needs to be qualified. The HYPO linewofk, initiated by (Rissland and Ashley, 1987),
modeled defesaible reasoning with cases about gdamimg of the open-textured term ‘trade secrdt’. |
should also be noted that logic programs can dfteregarded as offering a set of definitions tokweith,
and these definitions are often defeasible. Thésecially true in legal experts systems based on
formalization of legislation, a well known examjtieing (Sergot et al., 1986).

* Here we need to careful to note that many legedrists do not consider precedent cases as defeyad)
rules. Reasoning with precedent cases is a themstrction process in which rules are hypothesiet]
then critically evaluated, and thatio decidendiof a case is not legally binding.
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intrusion on the person or taking possession afiterfering with the use of the thing, it

is not a search for purposes of the Fourth Amendnirethe case of the drug-sniffing
dog, the police officer did not open the luggageit €an be argued on the basis of the
first rule that what he did was not a search. Stheee was no intrusion or interference, it
can also be argued on the basis of the secondhatlevhat he did should not be
classified as a search.

In the case of Popov v. Hayashi, Barry Bondslenhis record-breaking "##iome run
in 2001 by hitting a ball into the stands whereats stopped by a fan named Popov in the
upper webbing of his baseball mitBefore he was given the chance to complete the
catch, he was thrown to the ground by a mob of famsg to grab it, and when the melee
was sorted out, another fan named Hayashi hadestpassession of the ball. The case
went to trial in the Supreme Court to decide who€lthese two fans can be said to have
secured possession of the ball. Part of the probidime case is the issue of whether
Popov may properly be said to have caught the Ba#ty (2009), in his brief on the case,
formulated some rules that are helpful in definiing notion of a catch. The first is the
rule that a catch does not occur simply becausbdhdits the fan on the hands or enters
the pocket or webbing of the fan’s baseball gldtee second is the rule that a catch does
occur when the fan has the ball in his hand orgjldive ball remains there after its
momentum has ceased, and even remains thereledtiarnt makes incidental contact
with a railing, wall, the ground or other fans wér@ attempting to catch the baseball or
get out of the way. Both rules provide foundatitersarguments that Popov did not,
properly speaking, catch the ball.

Cases like these can be used to show that ihervery close connection between the
defeasibility of concepts as studied by Hart areddefeasibility of rule-based arguments
of the kind studied in Al. Indeed, it may even bggested by a consideration of such
cases that defeasible concepts can be reducedetsdde arguments. Work on case-
based reasoning in the field of Al and law, forrapée (Rissland and Ashley, 1987) and
(Costantini and Lanzarone, 1995), has even attafriptsodel reasoning with open
textured concepts to reasoning with defeasiblesrafeéhe kind studied in mainstream Al.

Default logic (Reiter, 1980) and circumsciptiMcCarthy, 1986) were developed
around the same time to deal with nonmonotoniaénfee, and both formalisms have
been extensively researched in computer science #ixat time. Both are designed for
reasoning in the absence of complete informatidrere a tentative conclusion is drawn
based on plausible assumptions needed to fill 8simg details necessary to carry out an
action or solve a problem. New incoming informatioay require the retraction of the
conclusion so arrived at if it turns out that tlsswamption fails to hold once this new
information comes in. One application of these faliams is to cases of communication
conventions. The following example was presenteMbgarthy (1986, 3-4). Suppose |
hire you to build me a birdcage and you fail to @aabp on the cage. It would be ruled by
a judge that | do not have to pay for the cage évengh | had never explicitly said to
you that my bird can fly. On the other hand, ifér& to complain that you wasted money
by putting a top on the cage that | intended fpeaguin, the judge would rule that if the
bird was of a kind that could not fly, | should leawld you this before you commenced
work on the cage.

® It may be interesting to note that the decisiothincase of Popov v. Hayashi has been modeled by
Wyner, Bench-Capon and Atkinson (2007) using asatgumentation schemes.
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In default logics of the kind used in Al, thsrder logic is extended with domain
specific rules called defaults (Reiter, 1980). Aaaét rule has the following form, where
P is a set of statements that act as given prerais@d is another statement that could be
called a default blocker. The form of such a ddfeule is:P: D ; thereforeC. A rule of
this form tells you that if you know, and you have no evidence of imptthen you may
infer C. Another way to formulate a default rule is asrawledge-based conditional of
the following form: if you know thal is true, and you have no evidence tatpplies,
then you may infe€. In the case of the Tweety argumekis ‘Tweety is a bird’D is
‘Tweety is not an exceptional bird’ atlis ‘Tweety flies’. As long as the default blocker
applies, then the default rule works and the déiésaargument can be treated like any
other deductively valid argument. Essentially themthis theory, a defeasible argument
is analyzed as a default inference in which theavdiis a default rule. Immediately the
reader will recognize that both forms of defeasilelesoning bear a strong resemblance
to the argument from ignorance in the list of feiks in section 2. This resemblance will
be studied in greater detail in section 8 on tigeient from ignorance.

The problem with formal default logics is hgau know in a given case whether the
default blocker applies. We may not know, for exlemthat Tweety is an exceptional
bird, but then later we may find out that he isslin the nature of many defeasible
arguments that we don’t know what lies in the fatas new knowledge comes in.
Indeed, according to the theory expressed by defagits, all defeasible arguments are
arguments from ignorance. Thus in evaluating amgrginstance of such an argument, it
depends on how far along an investigation has dbtteere is no evidence thBt
applies, an arguer can put forward a default arguirzed the respondent of the argument
has to accept the conclusion, at least provisignBlit matters of burden of proof
complicate such cases. We may think that Tweetpisan exceptional bird, for example,
but if we are very worried that he might be, we Imidraw a different conclusion.
Suppose Tweety has to carry an important messagditary forces that depend on the
information in the message. In such a case we nigi¢ doubts about how much weight
we can put on the assumption that Tweety is n@xaeptional bird, and look to also
using other methods of sending the message. Suttbrsaf burden of proof are very
important for evaluating defeasible argumentatibthe kind associated with fallacies.
Prakken and Sartor (1996, p. 194) have modelecsitle legal argumentation by using
the notion of reversal of burden of proof. Defelsdrguments often have to do with
presumptions that involve a reversal of the normatien of proof.

Thus there are various distinctive aspectieftéasible arguments that suggest they are
more complex than they seem. The default rule dabksate how they work, but is
limited in certain respects in explaining how ttsypuld be evaluated. The same default
argument may be evaluated quite differently affi@idint stage in the procedure whereby
new information is collected and arguments evatliad¢ different stages of the process,
defeasible arguments may vary in how they shouleMa¢uated. The burden of proof
may shift back and forth, depending on how far glan argument has proceeded.

In law, there are three kinds of burden ofgpi@Villiams, 1977; Prakken and Sartor,
2009). The burden of persuasion is set before ¢igenhing the trial, and never (or only
rarely) shifts throughout the whole tiaHow persuasive such a winning argument needs

® It seems to a bone of contention whether the ued@ersuasion never shifts or whether it can
sometimes shift but rarely does (Fleming, 1961, 62)
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to be depends on the standard of proof for that tfgrial. In a criminal trial, the
prosecution has to prove all the elements of tfensé beyond a reasonable doubt,
whereas in a civil trial the winning side must nigteave a stronger argument than the
losing side. In contrast, the evidential burdesdaiften called the burden of producing
evidence or the burden of production), can shifirfrone side to the other (Fleming,
1961: Williams, 1977). The evidential burden refiersthe burden of the producing
evidence on an issue on pain of having the triddgudetermine that issue in favor of the
opponent” (Williams, 2003, 166). The burden of proiibn refers to the quantity of
evidence that the judge is satisfied with to bestmigred by the jury as a reasonable basis
for making the verdict in favor of one side (Wigrapt940, 279). According to Williams
(2003, 166) and Prakken and Sartor, 2009, 228 tkealso a third meaning of burden
of proof. In this sense of the term, ‘burden ofgiteneans that if the party “does not
produce evidence or further evidence he or shethengsk of ultimately losing on that
issue.” This third type of burden of proof involvesactical evaluation of who is winning
or losing at a particular point during the sequerfcargumentation in the trial, and so
Williams calls it the tactical burden, as opposethe evidential burden. Gordon and
Walton (2009) clarified the distinction between theden of persuasion and the tactical
and evidential burdens by showing that a trialthase stages, an opening stage an
argumentation stage and a closing stage. The argatien stage can then be broken
down into a sequence of smaller stages, wheresmaaler stage consists of all the
arguments which have been put forward by both gmso far in the proceeding. The
parties take turns in a dialog putting forward angats. The burden of persuasion is set
at the opening stage, and is used at the closagg 406 determine which side won the
trial. The two other burdens apply only during #tgumentation stage. In some instances
there can be meta-dialogs to argue about whethidebwf proof should be changed or
which side should have burden of proof (Walton, 200

According to (Prakken and Sartor, 2009) andr{i@n and Walton, 2009), there are
also two other types of burden of proof that camlisénguished in law. A person who
feels he has a right to some legal remedy hasutdeh of claiming, that is, the burden of
initiating the proceeding by filing a complainteding facts entitling him to some
remedy. The burden of questioniregjuires that during pleading, an allegation of tac
either party is to be implicitly conceded unlesis idenied.

The notion of burden of proof would surelyrse® be best analyzed in a dialog
argumentation framework rather than in a more icstt framework in which an
argument is merely seen as a set of reasons (@gnhsigpporting a claim (conclusion).
There were attempts to adopt a dialogical view inAhe early 1990’s, e.g. (Bench-
Capon et al, 1991) and Gordon'’s influential plegdigame (1995). Now the dialogical
approach has become fairly common in Al and lawe €&rious motivation that brought
argumentation theory into use in Al was the neetbtaduct reasoning under conditions
where the circumstances are changing and therlackaf complete knowledge (Bench-
Capon and Dunne, 2007, 621). The linkage betwegumantation and defeasibility was
seen in the adoption of view in which an argumeas vaken to be a device for
presenting a justification for a claim made, inghgdthe notion that an argument can be
defeated as new information comes in. It seemédsstage, and no doubt still does too
many, that an argument should be viewed as a aeelgrocess in which a single party
merely presents the reason that might be defegtétdr evidence. However, in the
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more recent work on argumentation in Al, there lbeen increasing recognition of
argumentation as a dialogical process.

One of the driving forces behind the dialofidgaw of argumentation has been work
in multi-agent systems, where dialog was seenradlaal model of interaction between
agents (McBurney and Parsons, 2002). Another isdiee to study informal fallacies.
The insight here (Bench-Capon and Dunne, 2007 ,6223-is that particular fallacies can
only be analyzed by studying the given argumemélation to potential attacks on it by
an opposed party. The most important general cemmiuto be drawn from these
observations is that many of the most importartacats, and particularly those closely
related to the notion of burden of proafe only amenable to precise and useful analysis
if argumentation is viewed as part of a goal-dedatialogical process for arriving at a
reasoned conclusion by weighing the relevant argisrfer and against it. These
considerations take us to the conclusion that ¥laduation of an argument in a given
case as fallacious or not depends on the assuntpabthe argument was being used for
some conversational purpose in a dialog betweerpawiies.

4. Dialog Systems

Such a dialog has a goal, and it starts froro@ening stage, moves through an
argumentation stage, and concludes in the closagesA framework of evaluation is
presupposed (Walton, 1995, 261) in which the adaxlof discourse surrounding the
argument needs to be taken into account and modsladiialog that is moving forward
from an opening stage to the supposed fulfillmédra goal at the closing stage. Not only
the text of discourse of the actual discussion s¢edbe taken into account, but also the
projected completion of the dialog as it moves taisats goal.

In formal dialog systems the two participactd|ed the proponent and the
respondent, take turns making moves. Each hasighatied a commitment set
(Hamblin, 1970, 1971). A commitment set, in the @iest case, is just a set of
statements. They could be written on a blackboar@xample, so that both commitment
sets are visible to both participants. Varioussutea dialog govern what kinds of moves
can be made, how the other party must respondjteean move at the next move, and
what happens to this commitment set at each moan@tment rules determine what
statements go into or are taken out of each comenitiset at each move (Prakken,
2000). For example, if the proponent asserts sttéfnat some move, thehis added
to her commitment set. If a participant retracts\ootment to statemeiit at some point
in a dialog, and he or she was committe® fareviously, therB is now removed from
his or her commitment set. Among the most diffiquthblems is the formulation of rules
of retraction of commitments for various types @ldg (Krabbe, 2001).

Commitment rules for several types of dialog get out in (Walton and Krabbe,
1995). One of the most common types of dialog iedgersuasion dialogue.
‘Persuasion’ in formal dialog theory refers nopgychological persuasion but to rational
persuasion (Prakken, 2006). A proponent persuadespandent to commit to a
statemenA in this sense by presenting a structurally coraegtiment withA as
conclusion containing only premises that are alyeaanmitments of the respondent. The
goal of persuasion dialog has been accomplisheddh a case because the respondent
was not committed to this particular statement,nmw he is. Several different formal
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models of persuasion dialog have been construnt@d/alton and Krabbe, 1995). Some,
called rigorous persuasion dialogs or RPDs, hales that do not allow the participants
much flexibility, but the advantage of an RPD iatth is fairly simple while at the same
time being formally rigorous. But RPDs model argatagion only in a simplistic way
that does not express many of the important featofrempirical cases of natural
language argumentation. Another kind, called PPPeomissive persuasion dialog, is
more flexible and is closer to empirical argumentat

No matter what type of dialog is concernedi ao matter which rules are selected,
and there can be many variations, arguments ai@yalevaluated in light of three
factors. These are how the argument was put forwmaaddialog, how that move affects
the commitment sets of both parties, and in sorseschow the respondent replied to the
argument. The device of commitment is useful, ameschot get into all the problems that
have been encountered with the BDI (belief-desiterition) model of defesaible
reasoning as belief revision. A belief is an in&mntity, and using the BDI model can
involve an argument evaluator in the mysteriousaptegsics of iterated beliefs.
Commitment is a less opaque concept. You are caeohiinly to statements you have
gone on record as accepting in a dialog. The isiélaat a public record is kept of a
participant’s set, as each move is made, so tlzet &rguer claims that he never said
something, the other party can go back over whatieor didn’t say, and use this as
evidence in determining commitment. Thus commitnmeptesents acceptance of a
specific statement, judged by the evidence aval&bin the prior text of dialog in a
given case. Dialog models can represent argumentetia dynamic way that represents
an argument as not just a static set of premisg€amclusion, but as a speech act put
forward by one party and replied to by the othetypa

There can be different types of dialog. Ireaspasion dialog, the goal is to resolve or
throw light on some conflict of opinions or unsedtlissue (Prakken, 2006). The
proponent of an argument tries to get the respdrtdesommit to the conclusion by
using the premises as reasons. The proponenthesesmmitments of the other party as
these premises. If she puts forward a structucalyect argument that has premises that
are all commitments of the respondent, then theoredent is rationally obliged to
commit to the conclusion. That is the process dali¢ional persuasion. But there are
other types of dialog as well (Walton and Krabl#99). Some dialogs take the form of
an investigation that collects facts and then tidgggrove or disprove some statement
using these supposed facts as premises.

A dialog, in the simplest case, has two pgudicts, called the proponent and the
respondent. The two participants take turns makioges. The moves are essentially
speech acts of various kinds. For example, askipgeation is a kind of move. Making
an assertion is a kind of move. Putting forwarcdaegument is another common kind of
move. A type of dialog is defined formally as aakeparticipants, a set of rules defining
permitted or required moves, a set of rules foeeining how one participant must
reply to the prior move of the other participamtga set for determining when a
completed sequence of moves fulfills the goal efdfalog (so-called “win-loss” rules).
The general idea is that a dialog is a sequeno®wts, starting at a first move and
ending at a last move. In the dialog theory of HamM{1970; 1971), the proponent makes
the first move, the respondent makes the next manethen they take turns, producing
an orderly sequence of moves. Each member in theesee is defined by Hamblin
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(1971, p. 130) as a triplén, p,I) . n represents the length of the dialog (the number of
moves so far)p is a participant. Antlis what Hamblin calls a locution, or what we now
call a speech act. Such systems of dialog have fregosed by Mackenzie (1981, 1990)
and Walton and Krabbe (1995).

A dialog should be seen as having three cheriatic stages (Gordon and Walton,
2009)/ The sequence of argumentation in the argumentatame should be seen as
having started at the opening stage and movingritsstéie closing stage. During the
opening stage, the rules for allocating the reauénets for what constitutes a winning
argument that will apply over the following two gés are set, and both parties become
committed to following these rules in order to keethe issue by rational argumentation.
Next there is an argumentation stage in which tharaents and rebuttals on both sides
are brought forward and replied to. Each side tékesirn to make moves. Finally there
is a closing stage in which it is judged whetheridsue has been settled. The three stages

are shown in figure 1.

It is made clear what type
of dialog is being started.

Rules for

Opening Stage Opening Stags

i P

The ultimate issue to be
resolved is determined.

h 4
4 Argumentation Stage

Proponent Respondent

/ Commitment

Move P1 Move R1 stores of each
> party are
Locution Move P2 Move R2 updated at

Rules each move.
Dialog v
Rules Participants take
; turns making
Commitment moves of the kinds Each party
Rules allowed by the support_s it own
WinL locution rules. Each contentiotns b&(‘:l
in-Loss ; arguments an
move is a type of —__ |
Rules speech act, like —— attacks those of
putting forward an the other party
argument or by posing critical
criticizing the other qulfstttl(:;ns and
arty’s argument. TeRULaIS,
party g /
A 4
Move Pn Move Rn
v Argumentation on each

Rules for i side is weighed, and the
Closing Stage Khaing Segs side that has the stronger

argument prevails.

" The confrontation stage of Van Eemeren and Gralotest (1992, pp. 34-37) can be classified as fart o
the opening stage.
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Figure 1: the Threadgs of a Dialog

Each type of dialog has its own special rules otpdure that need to be followed by
both sides during the argumentation stage. Thetignas whether fallacies can be
identified simply with breaches of the rules. Imme&ocases they can, and the rules provide
valuable normative guidelines that give insighbinthat is wrong about a fallacious
argument or move. However, there is no one-to-a@meespondence between a particular
fallacy and the violation of some particular proaed rule of a dialog. As we look over
the various fallacies, the problem is that a siriglacy can be committed in a number of
ways. One such rule is that a participant in acalitdiscussion must not prevent the other
party from putting forward arguments or asking ques that are legitimate
contributions to the dialog. However, several @& tfaditional major informal fallacies
appear to violate this rule. Appeal to force is,dng many of the other major informal
fallacies also appear to be fallacies becausedbeynit such an infraction. As shown
aboveargumentum ad verecundiaoiten fits this diagnosis. And, as will be shown
below in section 7, theecundunguid fallacy, the fallacy of ignoring exceptions to a
generalization, can be held to be fallacious bez#us arguer ignores critical questions
that should be raised about exceptions to a gendeal

In some cases, fallacious arguments are t@k Wwecause a required premise has not
been supported adequately by bringing forward en@awgence, but despite this
weakness, because the argument is so powerfullsegajve to the given audience at a
particular moment, it has a devastating impactaardes the day. A good example of
this phenomenon is thed hominentype of argument, like the use of a negative
campaign tactics at the right moment in a politahpaign. Such an argument may be
so powerful and convincing to an audience tha faken for a much stronger argument
than it really is. Perhaps the argument is basegkoplittle or no evidence that can be
verified, but is merely innuendo based on suspiawmperhaps some rumor from an
unspecified source. Despite these deficienciesatement may still be very effective,
and swing voters one way or the other, especidfiignthe time for refuting it, or even
seriously examining it, is not available becausetime between the negative attack and
the election is very short. In other cases, thélpra is not so much the weakness of the
argument, its lack of support, but the way it isdias a powerful tactic to close off
further discussion.

5. Profiles of Dialog

Using the whole apparatus of a formal dialiwgciure with all its stages and rules (see
section 4 above) may not be necessary to help zmalyext of argumentation in some
examples. Often the most useful tool is the praffldialog (Krabbe, 1999). A profile of
dialog is a relatively short table of moves witle iroponent’s moves listed sequentially
in the left column and the respondent’s matchingesdyv) in the right column. An
example is the small profile of dialog shown inléab. In this example, the proponent
began at move 1 by asking a why-question. The resgu replied to the question by
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putting forward an argument, giving a reason wheyghoponent should accept the
statemenA that she questioned.

MV | Proponent Respondent

1. | Why should | accefA? Becaus®.

2. | Why should | acce®? Becaus€.

3. | I'do not accepf. Do you accept ‘ID thenC?’
4. | Yes. Do you accem?

5. | Yes. Well then you must accept

Table 1: Example of a Profile of Dialog

As the dialog proceeds, the respondent keeps ttgipgrsuade the proponent to accept
A. He uses anodus ponenorm of argumentation at moves 3-5 to try to ¢et t
proponent to acce@. By this means he hopes to get her to adBephd ultimatelyA.

How the profile of dialog works as appliedato example of the fallacy of many
guestions above is shown in the profile presemdijure 1 (Walton, 1995, 203),
representing the proper sequence of turn-takinigdbly parties. The question asked is,
‘Have you stopped cheating on your income taxe&® rEason that asking this question
is taken to be fallacious is that the respondent neaer have cheated on his income
taxes, or may never have even made income taxigeinithe past. But if he has to
answer the question directly, yes or no, he casrtydhese assumptions.

QUESTIONER RESPONDENT

1. Have you made income tax Yes.
returns in the past?

2. Have you cheated on those Yes, | admit it.
income tax returns in the
past?

3. Have you stopped cheating
on your income tax?

Figure 2: Profile of Dialog for the Fallacy of Ma@uestions

Once the questioner has made moves 1 and 2, amesii@endent has answered as shown
in figure 2, then finally the questioner can prdpask the complex question.

A profile of dialog can also be represented gsaph structure, as shown in the
example of the question, ‘Are you confused when gaunot on your medications?’.
Asking this question could be considered to beéatlus if it is used as an attempt to
suggest that the respondent may not be mentaltyestia turn, that conclusion could be
used as the basis of ad hominemattack alleging that the person may not be meantall
stable, and that therefore no serious attentionldHze paid to his argument. A profile of
dialog for this example is shown in figure 3.
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|Are you confused when you are not on your medications? |

Yes. No.

A 4 h 4
|You are sometimes confused. | |You have been on medications. |

i

|The medications you were on may moderate mental stability. |

implicature
A

|You may not be mentally stable. |

Figure 3: Profile 1 for thelleay of Many Questions

Tracking the sequence of questioning shown in tbéle in figure 3, we can see that no
matter which way the respondent answers, he istaidy led to one or more of the
dangerous admissions shown in the darkened boaesgbresent dangerous admissions.

The profile in figure 4 shows the proper sempaeof questions and answers for a non-
fallacious instance of the same complex question.

Are you on medications?

5

A 4 A 4
Were you not on medications in the past? Were you on medications in the past?

Yes. No. Yes. No.
-~ 4

A4
Are you sometimes on medications, and sometimes not?

A 4
Are you confused when you are not on your medications?

Figure 4: Profile 2 for thelleay of Many Questions
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In figure 4, the following correct sequence of dim@sng is represented. Before asking
the final complex question shown at the bottomigire 4, the questioner must first ask
the two prior sequence of questions shown abovkal. the questions are asked in the
right order as shown in figure 4, asking the compgjeestion in that context of dialog
could be reasonable. This profile illustrates thmpthat the same complex question can
be fallacious or not, depending on the contextialbd, referring to the sequence of
guestions and replies and the order in which thesewut forward.

This discussion suggests that requirementtBdrdefinition of ‘fallacy’ proposed in
section 1 needs to be modified as follows: a fgliaa failure that occurs in what is
supposed to be an argument or an argumentatideggrased as a move in a dialog.
Two other potential exceptions to requirement ? alsed to be considered. Common
instances of the fallacy of begging the questicth thie fallacies of relevance, coming
under the traditional heading ighoratio elenchiinvolve chains of argumentation rather
than single arguments. The modified version of meguent 2 makes room for these
kinds of fallacies as well. The profile of dialogpresents the ordered moves in a dialog
before and after the move where the argument istgqprewas put forward. The profile of
dialog is a useful tool for the analysis of argutaéinn associated with fallacies (Krabbe,
1999). A fallacy can also be a sequence of arguatientmoves in a dialog.

6. Dialog Conditions for Defeasible Arguments

To illustrate how defeasible reasoning cambeeled in a dialog format, consider an
instance of the Tweety argument displayed in tloéilprin table 2.

MV | Proponent Respondent

1. | Tweety flies. How can you prove that?

2. | Tweety is a bird. So what?

3. | Birds fly. Yes, they generally do.

4. | Therefore Tweety flies. But Tweety is a pangu

5. | Oh, really? Therefore Tweety does not fly.

Table 2: The Tweety Profile of Dialog

In the Tweety profile, the proponent put forwardedeasible argument. At move 3, the
respondent conceded the major premise of the anguiemove 4, the proponent drew
the conclusion. But then, at his turn in move 4, ribspondent defeated the argument by
bringing in new information about Tweety. This pl@&shows how things should go
ideally in a dialog in which one party has broufgintvard a defeasible argument. She
properly used a defeasible generalization as aipeefhis premise, along with the other
one, formed an argument having the form of DMPddsiblemodus ponensThe
respondent indicated at move 2 that he acceptsrémise that Tweety is a bird. At move
3, he indicates acceptance of the generic prefngebtrds fly. Thus at the next move,
the respondent must commit to the conclusion thagely flies, in order to follow the
commitment rules of a persuasion dialogue. Thephatplem is whether the respondent
can now retract commitment from one of the premis¢snove 4, he doesn'’t retract
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directly. Instead he offers a new bit of evidentéhie form of the statement “Tweety is a
penguin’.

The Tweety profile of dialog illustrates a Kewnture of defeasible argumentation. The
proponent conceded that Tweety does not fly, antdssprior argument is now defeated.
An important feature of a defeasible argument diiadog is theOpenness to Defeat
(OTD) Condition When the proponent has put forward a defeasiiglenaent during the
argumentation stage in a dialog, s/he must be tipgiving it up and admitting its defeat
at any future move by the respondent that defeatatgument at any point before the
closing stage of the dialog. Principles somewlkat the OTD condition have been
recognized in the argumentation literature. Van &gm and Grootendorst (1992, 108)
state that parties in a critical discussion camleatare their viewpoint as sacrosanct, so
that they are rendered immune to criticism. Johrf2600, 224) formulated a principle of
vulnerability of arguments comparable to PoppeoBan of falsifiability: “to be a
legitimate argument, an argument must be vulnerabdeiticism”.

What sort of move defeats a defeasible argtitilenthe Tweety argument? The
defeater has to be an exception to the rule pdstulay the generic premise. Such a
defeasible rule is subject to exceptions. So tepaedent, to defeat the argument, has to
come up with information in the given case thasprgs an exception to the rule. The
ODT condition requires that if the respondent congsvith such a case, and the
proponent admits that it constitutes an exceptaié rule, then the proponent has to
give up his argument. Thus the respondent no longgto accept the conclusion.
Indeed, both parties must now retract commitmemhéaconclusion.

The OTD condition says something about alifetmoves of a dialog between the
move where the defeasible argument was put foraaddthe closing move of the
dialogue. It says that at all such moves, the preppmust retract the conclusion, if the
respondent makes the sort of move that defeat@rghwenent used to prove it. There is no
way to predict when a respondent may come up with s defeater before closure of a
dialogue. Defeasible arguments are characteristiopen-endedi They have to do not
just with the argument as presented, but with titeré stretch of dialog beyond the
argument in a continuing dialog that provides tlaenfework of argument use.

A second feature of defeasible argumentatiostrated by the Tweety dialog is the
phenomenon often called the shifting of the buroigoroof. At move 1, the proponent
has made a claim, and so has incurred a burderoof. @ he respondent asks, “How can
you prove that?”, referring to the proponent’sitldhat Tweety flies. The proponent then
fulfills this burden by putting forward a defeagildrgument to support it. That should be
the end of it, if the argument was not defeasiBlé.then at move 4, the respondent
asserts that Tweety is a penguin. The respondeh ana allowable move by bringing
forward an exception to the rule posited by thepprent’s major premise in his prior
argument. This pattern is characteristics of aaiefde argumentation.

The pattern of argumentation characteristidedéasible argumentation has the
following characteristic dialog sequence for deifélasargumentation (DSD).

1. The proponent puts the defeasible argument farwa
2. One premise is a generalization or conditionad&] that admits of exceptions.

8 This observation presents a computational probkamthis reason, much modeling of dialogs in
computing uses the restriction that an argument bristtacked immediately or conceded. See for
example (Vreeswijk and Prakken, 2000).
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3. If the respondent is committed to the premiBesnust commit to the conclusion.

4. But his commitment to the conclusion can beactéd.

5. The dialog must remain open to the respondéntiéng an exception to the rule.

6. As soon as the respondent cites such an exoefti®proponent’s argument defaults.
7. The proponent must now retract commitment tactireclusion.

The argumentation in the profile of dialog showrtahle 3 fits the DSD pattern.

MV | Proponent Respondent

1. | P: D ; thereforeC. | accept that argument.
2. | Do you accept premis¥? Yes.

3. | So you must accefit Yes.

4. | C has been proved then? | do not ac€apt

5. | Why not? Here is evidence foot-D.
6. | OK, I accept that evidence. Will you now retr@et

Table 3: An Example of a Profile of Dialog Fittitige DSD

Let’s say that the dialog is a critical discussamml thalC is a statement that the
proponent needs to prove, in order to prove h@nate thesis in the dialog. Let’s also
assume, however, that the respondent can still mskeply at move 4. The closing stage
has not been reached yet. If he can find an e>aepdi the default rule in the proponent’s
defeasible argument put forward at move 1, she netistctC. Normatively speaking,

she must retrac® because the DSD applies. Hence she must ansvgerRlythe next

move. If she answers ‘no’, she commits seeundum quidhllacy.

This sequence of argumentation has the relvafrbarden of proof characteristic of
the typical presumptive argument of the kind ofieed in law. A presumption is
accepted tentatively in a dialog as a way of movirggdialog forward, but it can be
defeated if new evidence comes into the dialog.example, in law, a person who has
disappeared without a trace for a determined numbgears may be presumed dead, for
purposes of settling an estate. The basis of #soreng is an argument from ignorance.
But in this instance, the argument from ignorarsceeasonable, not fallacious, as long as
it is treated as defeasible argument that can ttefathe face of new evidence. If there is
no evidence that the person is alive, then thelasiun can be drawn by inference (after
the stated period) that he is dead. But if suchragn turns up, the presumption that he is
dead is defeated. This type of argumentation weiltreated at more length in section 8,
concerning arguments from ignorance. If it turnslater that the person who turned up
is not the missing person, then the new conclusitirhave to be retracted and we may
revert to the old one. The theory is that we trdeleasible chains of argumentation
through a dialog.

Retraction of the conclusion of the argumerghiown as a key dialectical feature of
defeasible argumentation at stage 7 of the DS8& plersuasion dialog, retraction is
allowed, although not in all circumstances. Retogcof one statement may require
retraction of other statements that it is closelgted to by inference. For example, if the
proposition that a person is dead is retracted themproposition that someone else may
inherit his estate may also need to be retractesh though it was accepted previously.
However, the problem of retraction has not beewesbfor persuasion dialog, even
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though proposed solutions to it have been put favidrabbe, 2001). Thus in the
dialogical theory of defeasible reasoning, the paobof defeasiblity is recast as a
problem of determining conditions for retractiortle various types of dialog.

7. The Fallacy oSecundum Quid

The single fallacy most closely related toedsible reasoning in general is the one
calledsecundum quidThesecundum quidallacy was very clearly explained in one logic
textbook, (Joseph, 1916, p. 589), in a way thatesatkappear similar to the way
Aristotle described it. However, as shown in dataflwalton, 1999a), its treatment in
nearly all the other logic textbooks is mixed irttwiother fallacies and defined using
ancient and unhelpful terminology, like “accidentind “converse accident”. The
textbook treatments of this fallacy and other edatrrors of reasoning are more than just
inconsistent. They are highly confusir@cundum quitgs mixed up with related fallacies
like hasty generalization, glittering generalitgneerse accident, over-simplificaticae
dicto simpliciter and so forth. These supposed fallacies are ctinfliy defined and
mixed in together in a way that shows an urgentrieeclarification and
systematization. The best place to begin is withesexamples.

Secundum qui@in Greekpara to p@, means ‘in a certain respect’, and refers to
gualifications attaching to a term or generalizaijfdamblin, 1970, 28). Theecundum
quidfallacy is the error of neglecting qualificationsi@n drawing a conclusion by
inference. The clearest account of what this fgliacsupposed to consist in was given by
Joseph 1916, 589) using this example: “Water lais temperature of 212 degrees
Fahrenheit; therefore boiling water will be hot egb to cook an egg hard in five
minutes: but if we argue thus at an altitude o0B,feet we shall be disappointed; for the
height, through the difference in the pressuréefdir, qualifies the truth of our general
principle”. The fallacy oecundum quidited here can be specified more precisely by
examining the structure of the following argument

Explicit General PremiséNater boils at a temperature of 212 degrees.

Implicit General Premisdmmersing an egg in water at a temperature ofd&jtees

Fahrenheit will be hot enough to cook an eggl lin five minutes.

Conclusion Immersing an egg in boiling water will be hot egb to cook an egg hard

in five minutes.

This argument works fine, assuming that standandlitons, like those of altitude, hold.
But let’'s add a new premise, the statement thaaneeat 5,000 feet, a higher altitude than
we might be assuming to be standard. What hapgeahat the explicit general premise
fails to hold, not generally, but in these spedifonditions. In these conditions water
boils at a different temperature, and the inferasiefaults. The error here can be
diagnosed as one of neglecting qualifications &oetkplicit general premise of the
argument, and thereby drawing a wrong conclusion.

The fallacy here seems to be precisely am efrdefeasible reasoning. The initial
argument was fine, as applied to what is takereta hormal or standard situation, but
defaults when new knowledge comes in about thécpéats of the case. Once the new
data comes in, the old conclusion must be givertupn longer holds in the special
circumstances of the case. It's not that the ajgiisrent was bad, generally speaking. It's
just that it doesn’t work, once the new data aladtitude is added in as a premise.
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According to Aristotle’s description sEcundum quigOn Sophistical Refutations
166b38- 167a21), this fallacy arises from two way®xpression can be used,
absolutely, or in a certain respect. “If, for exdep@fter securing an admission that the
Ethiopian is black, one were to ask whether hehgenn respect of his teeth, and then, if
he be white in this respect, were to think thahae finished the interrogation and had
proved dialectically that he was both black andbiatk”. The premise that the
Ethiopian is black generally (meaning, in respdakin color), is true. But from this
premise it would be erroneous to draw the concfuhat he has black teeth. For when
we say ‘The Ethiopian is black’, we (normally) mdhat he is black in a certain general
respect, one that does no refer specifically tactiler of his teeth.

The Ethiopian example is not quite the samib@®gg example, because the former
refers to a generality implicit in standard worége while the latter refers to an
empirical generalization. Also, the analysis of dyg example based on defeasible
reasoning does not seem to apply to the Ethioptample. We now need to recall that in
the section on defeasible reasoning above (sedjidollowing Hart a distinction was
drawn between defeasible concepts and defeasédemag in arguments. It is this
distinction that brings out the difference betwésndefeasibility in the two examples.
The egg example is a standard case of defeasddemang of the kind usually taken to be
central in computing, corresponding to the desicnpodf defeasible reasoning cited in
Hart's paper in section 4. The Ethiopian exampl@nisnstance of a defeasible concept.
When we say the Ethiopian is black, arguing thatdr€ét be black because his teeth are
white is fallacious because that is not an excap#s we saw, Aristotle offered a
dialectical analysis of the Ethiopian example, simgvhow failing to draw the distinction
between ‘absolutely’ and ‘in a certain respectdle$o a contradiction.

This analysis can be displayed using the lgrafitable 4 (Walton, 1999, 164).

MV | Proponent Respondent

1. | Is the Ethiopian black? Yes.

2. | Is he white in respect to his teeth? Yes.

3. | If something is white, must it follow that it m®t black? Well, yes, of course
4. | So by your admission the Ethiopian is black aodblack. Respondent loses.

Table 4: Profile of Dialog for the Ethiopian Exarapl

The profile in table 4 shows that while each of lsgpondent’s single replies answers the
proponent’s question reasonably, the ordered diaddsequence of them leads to
inconsistent commitments. In Aristotelian dialecidallacy can be analyzed as a set of
opinions that seem individually plausible (endoxjenerally accepted) but that are
collectively shown to lead to a contradiction (@ratcomparable logical difficulty). The
analysis reveals that one should be careful in@owga statement to be clear whether
the statement is meant to be true absolutely, mnaestricted sense, or whether it is
meant to be true only in a certain respect.

This is not the end of the story on the fallatsecundum quidHow general rules
should be applied to particular cases is centralpyortant in scientific reasoning as well
as legal reasoning of the most common sort. Therg@ecial argumentation schemes
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(Walton, Reed and Macagno, 2008, 343-345) repriegeatguing from rules and
arguing from exceptions to rules. Also, more ndedse done to map the relationship of
secundum quitb related fallacies like hasty generalization.

Both the egg and the Ethiopian example show flalacies can arise when an arguer
is too rigid, and views an inference as based stni@ universal generalization modeled
by the universal quantifier in deductive logic ewl of a defeasible generalization. The
fallacy can be seen as a species of violationefafD condition. It can be argued that
many of the fallacies, especially the twelve base@rgumentation schemes, are failures
of this sort (even though other faults can be imedlas well). Let us next consider
another fallacy that is also closely associateti défeasible reasoning.

8. Lack of Knowledge Inferences

The simplest formulation of the scheme forahgumentum ad ignorantiawf the
logic textbooks is this: statemefstis not known to be true (false), thereférés false
(true). As noted above, this form of argument tefcalled the lack of evidence
argument in the social sciences orearsilentioargument in history, where it is presumed
not to be fallacious. In both fields it is commomndgarded as a reasonable but
inconclusive form of argument. To cite an exampl&alton, 1999), there is no evidence
that Roman soldiers received posthumous decoratbwmsedals for distinguished
service, as we would call them. We only have ewdanf living soldiers receiving such
awards. From this lack of evidence, it has beemsidened reasonable by historians to put
forward the hypothesis that Roman soldiers didracg¢ive posthumous decorations. Of
course, such a conjecture is not based on positience, but only on a failure to find
evidence that would refute it. Such arguments figmorance are common in many
fields, not least in law, as will be shown below.

As shown in (Walton, 1999), argument from ignoraneeds to be seen as an
inherently dialectical form of argumentation. Thomtext most often helpful to grasping
the structure of this form of argumentation is thiadn ongoing investigation in which
facts are being collected and inserted into a kadgé base. In such a context, the
argument from ignorance can be represented usenfpllowing argumentation scheme
for epistemic argument from ignorance given in (idal Reed and Macagno, 2008, 328).
In this knowledge-based scherieis a domain of knowledge amdis a knowledge base
in a given domain, or field of knowledge.

All the true propositions iD are contained iK.

Ais inD.

Ais not inK.

For allAin D, Ais either true or false.

ThereforeA is false.

This form of argument can be deductively valid idcenainD whereK is closed,

meaning that it contains all the statements thates@r be known in that domain. But in a
vast majority of cases, argument from ignoran@defeasible inference that may default
as an investigation proceeds and new knowledge @ondus one of the most

important critical questions in evaluating any givestance of an argument from
ignorance is whether the knowledge base is opetosed.
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An example that can be used to illustrate Hownonfallaciousd ignorantiamworks
as an argument is the foreign spy argument:Xvras never been found guilty of
breaches of security, or of any connection withnégjef the foreign country he is
supposedly spying for, even though the Securityi€ehas checked his record,;
therefore, MrXis not a foreign spy. This argument from ignoraiscgefeasible, because
it is not possible to be absolutely certain that Xlis not a foreign spy. MiX could
have avoided detection through many security searcs Kim Philby did. Hence
arguments from ignorance tend to be defeasiblenaegts, even thought they can be
conclusive in some cases. The argument from igiweraan be seen to be a very
common kind of defeasible argumentation, once gawmn to recognize it.

There is a very common principle often appeédb in knowledge-based systems in
Al called the closed world assumption (Clark, 198sentially, the closed world
assumption means that all the information thatetlieto know or find is listed in the
collection of information one already has, but éhare different ways of representing
information. According to Reiter (1980, p. 69), ttlesed world assumption is met if all
the positive information in a data base is listatt] therefore negative information is
represented by default. Reiter (1987, 150) offeesexample of a database for an airline
flight schedule to show why negative informatiomseful. It would be too much
information to include in such a database all tisgand the city pairs they do not connect.
This amount of information would be overwhelmingstead, the closed world
assumption is invoked. If a positive flight connentbetween a pair of cities is not
asserted on the screen representing the databasmyriclusion is drawn that there is no
flight connecting these two cities. If the systezarehes for a flight of the designated
type and does not find one in the data base, litreply “no”. Reiter (1980, p. 69)
described the form of argument used in this seqieh&nowledge-based reasoning as:
“Failure to find a proof has sanctioned an infegehés noted above, this kind of
inference by default from lack-of-knowledge haslitianally been called the
argumentum ad ignorantiaim logic. The argument from negative evidence ioay
merely a defeasible inference that leads to a pimval commitment to a course of
action, but should be seen as open to new evidbatenight come into an investigation
and needs to be added to the knowledge base.

In legal argumentation, argument from ignoraiscclosely associated with what is
often called the presumption of innocence in a itrantrial > The prosecution has the
burden of proof and must bring forward enough evideto satisfy the proof standard of
beyond reasonable doubt. The defendant need only farward enough evidence to
prevent the prosecution from meeting its burdeprobf, by casting enough doubt on the
prosecution’s attempt to prove its claim. This agyatry involves an argument from
ignorance. If the defense can show that therddskaof evidence to support the
prosecution’s claim (ultimate thesis to be provethe trial), then the defense has shown
that this claim does not hold up and must be regecthis form of argumentation meets
the requirements for the argumentation schemeestument from ignorance. Thus
argument from ignorance is fundamental to the agquation structure of the trial in the
adversary system.

Argument from ignorance is also common in nmepecial forms in legal
argumentation. For example, as shown by Park, Lrdcgrad Goldberg (1998, p. 103),

° This terminology is misleading. It should be sthidt the burden of persuasion is on the prosecstitm
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there is a presumption that some writing has beeuarately dated: “unless the
presumption is rebutted, the writing in questiofl b@ deemed accurately dated”.
Another example (p. 153) concerns character evelédgppose a first person was in a
position to hear derogatory statements about anslgerson if any were made. And
suppose the first person testifies that he heaklioh comments. This testimony counts
as evidence of the first person’s good charactee.form of argument in such a case is
that of argument from ignorance. If no evidencéad character was found or reported
by the witness, this lack of such a finding mayddesn as evidence of good character.

Arguments from ignorance having the form @& #ngumentation scheme set out
above are best analyzed as defeasible argumesusatstage of a dialog or investigation
in which evidence is being collected and asseSdw®eltypical pattern of reversal of
burden of proof characteristic of thegumentum ad ignorantiacan be modeled by the
following dialog sequence discussed by Krabbe (199356).

Proponent: Whp?

Respondent: Why nét?

This pattern of shifting of the burden of proofdialog is characteristic of the argument
from ignorance. In a case study in (Walton, 1998-122), during a political debate the
opposition party asked the government ministertw@ with absolute certainty that
Canadian uranium was not being used for militamppses. The minister replied that the
opposition should give evidence to support theagation that Canadian uranium was
being used for military purposes.

Argument from ignorance is not always a dafdasrgument. In a case where a
knowledge base is closed, the argument from igroeraan be conclusive, assuming that
the closed world assumption holds, for examplediadog has reached the closing stage.
Thus generally speaking, arguments from ignoraeesl to be analyzed and evaluated
using two tools. One is the argumentation scherhe.dther is the placement of that
scheme in a context of dialog representing an iigyeson that has some standard and
burden of proof set at the opening stage, so tlimknown whether the closed world
assumption applies or not.

Argument from ignorance displays a pattern wam to many if not all of the twelve
fallacies based on schemes. That pattern is fopriy@onent to press ahead too
aggressively to jump to a conclusion uncriticaydverlooking the defeasibility of the
argumentation scheme in question. The proponenthaag collected some evidence,
even in the form of negative evidence, but hasotécted enough to satisfy the
standard of proof that should be required. Wheriroated by critical questions, or by
evidence that suggests an exception to the defeasile on which the inference is based,
the proponent violates the OTD condition. Therevamous ways to try to carry out such
a strategy by trying to escape the need for retnacEach way is associated with a single
fallacy, or a group of fallacies. One way is totimbrowbeat the respondent into
accepting the conclusion (for example, by arguivag hothing he says is of any value,
because he is not an expert). Another is to tghtfi the burden of proof to the other side
to avoid proof (as in argument from ignorance)ll 8tiother is to mount a personal attack
(ad hominenargument) that attempts to discredit the respanderthat any objections
or counter-arguments he raises are discounted dbless.

9. Conclusions
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The dialog-based theory applied in this pdyaer identified three characteristics that
are essential to the defeasible argumentation achvihe twelve scheme-based fallacies
are built: openness to defeat, reversal of burdigmanf, and retraction of commitment.

It was shown how these three characteristics canldeemodeled using a dialog model in
which an argument is seen as sequence of moveshadproponent and a respondent
who take turns. With respect to defeasibility, éhare two ways to view a dialog in a
given case. It can be open or closed. In typica¢sadefeasible arguments are viewed as
having been put forward, and as not yet being dedeassuming that the dialog is still
open. At the opening or argumentation stages, comanit to the conclusion of the
argument is still tentative and subject to possibteaction as the dialog proceeds. This
tentativeness has often been the basis of a wadltieeling of distrust about defeasible
arguments. They have often been seen as unretiableen fallacious. The argument
from ignorance is an excellent case in point. Wednte get over this wholesale rejection
of defeasible arguments and see them as argunmentsain go wrong, but are often quite
reasonable. They are typically reasonable in calescertainty and lack of knowledge
where some decision for action needs to be madegoesumption adopted. They are
dangerous but necessary.

One of the most important things about defdasirguments is that they are often
used during the argumentation stage of a dialdgréé has reached the closing stage.
One needs to take a stance of being open-mindad aboh arguments, and be ready to
give them up if new evidence comes in. It is pesiagcause of the human tendency to
be reluctant to admit defeat, and thus to closaftimentation too soon, that the
problems with defeasible arguments often arisekdecfes. These matters have to do
with dialectical factors like presumption, defaltirden of proof, and openness and
closure of argumentation in a dialog. As showrhis paper, such arguments depend on a
default blocker that makes acceptance of an arguoogritional on lack of evidence to
support a key assumption. Such an argument is lmasadnixture of knowledge and lack
of knowledge. It is very often an argument fromdgance.

In an argument from ignorance, it is argued thstatemer is not yet known to be
true (false), and argued on this basis fgt false (true). The premise may be taken to
mean tha# is not yet known to be true (false) at some pwiran investigation or
collection of data that is underway. At least, tisavhat the premise means if the case is
a typical sort where the dialog is not closed, #r@dargumentation is still open to
possible defeat in the future as more informatseoallected. The proponent urges the
respondent to accept the conclusion that false (true) based on the findings to that
point in the dialog. If the respondent does acteptonclusion of the argument from
ignorance it is a tentative commitment that is ofweretraction as the dialog proceeds.
Only when the dialog reaches the closing stage theeargument from ignorance
become non-defeasible. The conclusion is then baisélde closed world assumption.

The notion of fallacy should be defined by arenconcise but amplified definition
that improves on the pragmatic definition (1995)gwsed in section 1.

B An argument

B that is often an instance of a defeasible argurtientacheme

B that is reasonable, but is somehow used wrongly, an
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B that falls short of the standard of proof set fonithe dialog the arguer is

supposed to be taking part in

B Dbut that plausibly seems correct [in its given eahbf dialog]

B and committing it poses a serious obstacle tohiegdhe goal of the dialog.
The tools shown to be most useful for the studfalidicies in this paper are defeasible
reasoning, defeasible argumentation schemes witbhing sets of critical questions,
formal models of dialog, the OTD condition, the DS&juence and profiles of dialog.
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This paper argues that some traditional falladnesikl be considered as reasonable
arguments when used as part of a properly condultédny. It is shown that
argumentation schemes, formal dialog models, aofilgs of dialog are useful tools for
studying properties of defeasible reasoning arlddiis. It is explained how defeasible
reasoning of the most common sort can deteriorefallacious argumentation in some
instances. Conditions are formulated that can led as normative tools to judge whether
a given defeasible argument is fallacious or rias $hown that three leading violations
of proper dialog standards for defeasible reasoneugssary to see how fallacies work
are: (a) improper failure to retract a commitmehj,failure of openness to defeat, and
(c) illicit reversal of burden of proof.



