
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































208 Argumentation Schemes

(based on cause, effect, relation of the whole to a part, and relation of
opposition).

The roots of the Port Royal theory can be found in Petrus Ramus, who
separated rhetoric, or elocutio, from logic, also called inventioand dispositio.
The two complementary arts of rhetoric and dialectic were separated,
and specific tasks were assigned to each of them. Topics were considered
a means to discover arguments: their role preceded their dispositio in
a valid consequence (Arnauld, 1964, p. 246). Consequential link and
discovery of premises (inventio) were separated in such a categorization,
and topics were deprived of their original meaning of general rules
of plausible reasoning. They became tools, in other words, instead of
axioms.

Port Royal made another important distinction by shifting the focus
from the process of arguing to the product of arguing: loci were not
described as tools, but simply as categorizations of arguments. They, in
other words, had no function at all in the process of reasoning. The art of
arguing was considered primitive, without any need of artificial tools such
as topics. This was a consequence of the Ramistic theory. Therefore, loci
were described as a means of categorizing arguments, a kind of a posteri-
ori operation: “We can, of course, formulate rules for walking by observ-
ing what nature has made us do; but we never walk with the help of these
rules. Similarly, in ordinary discourse we make use of all the Topics. ...
But it is not by any express reflection on the Topics that we arrive at the
thoughts we seek”™ (Arnauld, 1964, p. 238).

If considered simply as tools for discovering thoughts, topics are of no
use at all. They become classifications. useful as a way to learn to regard
things in their parts and facets (p. 240). The Port Royal account of the loci
is different from the role we assign to them in the logic of the arguments.
However, it is interesting, as it helps us to understand the reasons why the
art of rhetoric was abandoned during the following centuries. Another
relevant aspect of this theory is the classification of topics. The focus is on
the kinds of arguments, not on the nature of consequences. The division
is based on the disciplines the premises belong to, the fields of human
knowledge.

Arnauld refused to use the Aristotelian logic based on classes: he con-
sidered the categories “of very little use; they help but slightly in the for-
mation of judgement, the true end of logic” (Arnauld, 1964, p. 43). Port
Royal logic is a propositional logic, distinct from the Aristotelian logic of
classes. Categories, organizations of the linguistic means to conceive real-
ity, are ignored; the relation language-reality, consequently, is not seen
as a relation of organization by means of linguistic instruments, but as a
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TABLE 8.11. Port Royal topics

Topics Taken from Topics Taken from
Grammar Topics Taken from Logic Metaphysics
a. Arguments a. Whatever is affirmed or a. Cause
based on denied of the genus is 1. Final cause
etymology affirmed or denied of 2. Efficient cause
b. Arguments the species. 4. Material cause
based on words  b. In denying the genus, we 4. Formal cause
derived from a also deny the species. b. Effect
common root c. In denying all of its c. Relation of the whole to part
species, we deny the d. Relation of opposition
genus. 1. Relative opposition
d. If we affirm or deny a 2. Contrary opposition
difference, then we 3. Privative opposition
affirm or deny the 4. Contradictory
corresponding species. opposition

e. If we can affirm or deny
the essential attribute,
then we can affirm or
deny the species.

f. We affirm or deny what is
expressed by the defined
word when we affirm or
deny what is expressed by
the defining words.

form of representation. Enthymemes are reduced to syllogisms with an
unexpressed premise: the only difference lies in the expression. Topics
do not represent the meaning and reason of enthymematic passages, as
distinct from logical ones, but simply classifications of arguments, with-
out any function in the consequential link. The focus on the different
kinds of relations between classes shifts to the nature or origin of the
arguments. They may derive from logic, grammar, or metaphysics. The
metaphysical category is particularly interesting for the study of the Port
Royal theory of consequences. The fact that oppositions, cause, effects,
and part-whole relation derive from metaphysics, and not from the lin-
guistic organization of reality, explains the different way of conceiving
argumentative consequences. They reflect the order that exists in the
world independently of language. By contrast, the Aristotelian focus on
the logic of classes explains the argumentative passages from a linguistic
point of view, as relations between linguistic elements. Topoi represent
the possible reasonable links between terms — for instance, “black” and

\



300 Argumentation Schemes

“white,” or “traces” of the animal and its “presence.” Language, being an
instrument of organization, reflects our ways of conceiving reality: topics
are, as a consequence, possible ways of organizing the world, not aspects
of the world itself.

7. MODERN THEORIES OF SCHEMES
7.1. Perelman

The study of topics in the modern age begins with Perelman and
Olbrechts-Tyteca’s New Rhetoric. They list a set of thirteen argumentation
schemes instead of the Aristotelian twenty-eight common topoi. Their
accounting of topics as different in number and form from the tradi-
tional ones has opened a new perspective on them. Topoi are viewed as
“catalogs of the habits of mind endemic to a given culture.”'® In other
words, they are not seen as general formal or universal principles, as
in the Middle Ages, but as dependent on culture and society. Perelman
divides quasi-logical arguments, those based on forms of inference, from
others that are dependent on material elements. Perelman’s system con-
ciliates the division made by the ancient commentators between dialecti-
cal, formal lociand rhetorical ones. Perelman classifies the topics into two
main categories that correspond to the processes of argumentation: loct
from association and loci from dissociation. The first class is composed
of processes that bring separate elements together in such a way that it
is possible to conceive them as a unity, evaluating or organizing them by
means of each other (Perelman, 1969, p. 19go). From the example from
Quintilian given by Perelman (1969, p. 223), it is clear what this kind of
reasoning is taken to be.

“I have accused; you have condemned,” is the famous reply of Domitius
Afer.

In this example, two different concepts, accusation and condemnation,
are associated into a unity through reasoning from reciprocity: they
jointy bring about the same effect.

The other class of loci groups correspond to processes of dissociation.
These techniques aim to dissociate, separate, or disunite elements conce-
ived as a whole. Consider the example given by Perelman (1969, p. 442).

What religion do I profess? None of all those that you mention. - And why
none? - For religion's sake!

' Warnick, 2000, p. 111.
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In this example from Schiller, Perelman highlights the rhetorical dis-
sociation of the unitary concept of religion into two concepts of appar-
ent religion versus true religion, or positive religion versus natural religion.
The New Rhetoric thinks of rhetoric as the complementary process of
connection and rejection of connections between concepts. Arguments
from association are divided into three main classes: quasi-logical argu-
ments, relations establishing the structure of reality, and arguments
based on the structure of reality. The dissociation constitutes a dis-
tinct class. Table 8.12 presents Perelman'’s categorization (Kienpointner,
2002).

7.2. Toulmin

Toulmin's book The Uses of Argument describes argumentation as a process
and not as a product of the communicative event. He does not mention
topics in his work, but he refers to them with his notion of field."' Toulmin
defines a field as a logical type in the use of argument: the pattern of
reasoning representing the link between premises and conclusion. Fields
are the places where warrants are found, in the sense that they belong to
these general types.

7.3. Hastings

Hastings’ work on the modes of reasoning in argumentation may be
considered the basis of the most important theories of contemporary
argumentation. In particular, he has improved Toulmin’s argumenta-
tion diagrams, introducing in his theory the systematic organization of
warrants into categories of argumentation schemes. He describes nine
modes of reasoning, grouped into three classes: the first one includes
verbal and semantic procedure, the second one causal connections, and
the third one arguments that support either verbal or causal conclusions.
The schematic classification from Hastings (1963, p. 139) is shown in
Table 8.13.

Hastings' most innovative and original idea, however, lies in his theory
of evaluation of the argumentation schemes. There he lists under each
scheme the reasons leading us to acceptance of the argument, and, from

' “The notion of ‘argument fields’, as it has been defined by Toulmin, is indeed vague. . ..
According to David Zarefsky (1996, 49), the term ‘ficld’ was a metaphor for the loca-
tion of arguments. In this sense Toulmin's argument fields resemble very much Aris-
totelian topoi, which are nothing but the most important means of selecting the argu-
ments for the enthymemes: they are a repository of arguments.” (S. Tardini, 2005,
p- 283)
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TABLE 8.12. Perelman’s classification of loci

Quasi-logical Arguments

. Contradiction and incompatibility
. Identity and definition

. Analyticity, analysis, and tautology
. The rule of justice

. Arguments of reciprocity
Arguments of transitivity

. Inclusion of the part in the whole
. Division of the whole into its parts
. Arguments by comparison

. Argumentation by sacrifice

. Probabilities

S0 XN SU e K -

Arguments Based on the Structure of Reality

Sequential The Relations Double Hierarchy  Differences of
Relations of Coexistence Argument Degree and Order
1. Causal link 1. The person and
2. Pragmatic his acts

argument 2. Argument from

3. Ends and means authority
4. Argument of 3. The Speech as

waste an act of the
5. Argument of speaker
direction 4. The group and
6. Unlimited its members
development 5. Act and essence

6. Symbolic relation

The Relations Establishing the Structure of Reality

Establishment through Particular Case ~ Reasoning by Analogy

1. Example 1. Analogy
2. lllustration 2. Metaphor
3. Model and anti-model

these reasons, he derives the critical questions, the necessary conditions
that must be fulfilled in order for the scheme to be correctly used.
For instance, he describes the argument from sign (Hastings 1963,

P- 55) as:

The assertion of the existence of B on the presence of A is on the basis of
an observed or understood correlation between the occurrence of A and B.
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TABLE B.19. Hastings’ classification of schemes

Verbal Reasoning Causal Reasoning Verbal or Causal Reasoning

1. Argument from example 4. Argument from sign 7. Argument from

2. Argument from 5. Argument from cause comparison
criteria to a verbal 6. Argument from 8. Argument from analogy
classification circumstantial 9. Argument from

3. Argument from definition evidence testimony

It is based on an inverse order of the reasoning process in the causal or
correlative relation involved, p O ¢, p, ¢. In this argument, he points out
three aspects for evaluation, stated in form of questions:

What is the correlation of the sign with the event signified?

2. Are there other events which would more reliably account for the
sign?

3. With what certainty [moving from the sign to the cause and from
the cause to the other effect] is the effect produced? Is the cause
adequate? Would other factors intervene?

Hastings’ classification schemes and theory of critical questions have in-
fluenced both the pragma-dialectical school and Walton's pragmatic
account of argumentation schemes.

7.4. Schellens

Schellens’s argument schemes (Schellens, 1g85) are mainly drawn from
Hastings's. They are grouped into four classes according to their prag-
matic function (Kienpointner, 1992, pp. 201-215). An argument can
have two functions: advancing a description (Socrates is an animal,
because’ he is a man) or a norm (You must pay the fine, because you
ran the red light). According to this division, arguments can be based on
regularities and, accordingly, lead to descriptive conclusions. They can
be founded on rules and be normative. Or they can be pragmatic, that is,
normative and descriptive, or unbound, that is, normative or descriptive.
Every scheme is associated with a set of evaluation questions, similar to
Hastings's critical questions.

7.4. Kienpointner

In Alltagslogik, Kienpointner classifies about sixty context-independent
argument schemes into three main groups according to their relation to
the rule, or generalization (endoxon). Argument schemes may be based
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on rules taken for granted,'* establish them by means of induction,'?
or illustrate or confirm them. Argument schemes, in their turn, may
have descriptive or normative variants and different logical forms (modus
ponens, modus tollens, disjunctive syllogism, etc.).

The classification can be represented as in Table 8.14 (Kienpointner,

1992, p. 246).

7.5. Grennan

In Grennan’s (1997, pp. 163-165) typology, all the structurally valid
inductive'+ inference patterns are classified according to nine warrant
types (effect to cause, cause to effect, sign, sample to population, parallel
case, analogy, population to sample, authority, ends-means), combined
with the types of claims the warrant connects (utterance types expressing
the minor premise and the conclusion of an argument, such as obliga-
tion.)'> Both the abstract form of the inference and the pragmatic role
of the utterances expressing the sentences are taken into consideration.

7.6. Van Eemeren and Kruiger

In the pragma-dialectical school, three main categories of topoi, called
argumentation types, are pointed out: the sign relationship, the com-
parative relationship, and the causal relationship. Every type has a set of
critical questions and a set of assessment conditions (Van Eemeren and

Kruiger, 1986, pp. 73-74).

8. Conclusions

To conclude, it is helpful to point out some distinctions among the
argument schemes analyzed in the previous chapters. This partition can

'* The structure of an argument from rule can be understood from the following example:
what is predicated of the definition is predicated of the definiens as well; X is predicated
of the definition; X is predicated of the definiens as well. In a concrete argumentation,
the rule or generalization might be, for instance, “If a rational animal is risible, a man is
risible” (see Keinpointner, 1992, p. 250).

'3 In inductive argumentation (if x1isY, x2 is Y, x3 is Y. .. therefore X is Y), the rule is the
outcome of the reasoning.

1 Inferences, from an informal logic perspective, are considered inductive, since argumen-
tation does not deal with deductive validity. The criterion for discriminating between
acceptable and unacceptable patterns is provided by a logical intuition.

'5 Grennan considers not only the pragmatic role, but also the different effects descriptive
and normative utterances have on the recipient of the message. The claim types are: obli-
gation, supererogatory actuative, prudential actuative, evaluative, physical-world, mental
world, constitutive-rule, and regulative-rule.
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TABLE 8.15. Scheme classification system of the Amsterdam School

Sign Relationship

Comparative Relationship

Casual Relationship

For X, Y is valid because
for X, Z is valid, and
Y is symptomatic of Z.

For X, Y is valid because

for Z, Y is valid, and
X is comparable to Z.

For X, Y is valid because
for X, Z is valid, and
Zleads o Y.

Critical Questions

Critical Questions

Critical Questions

1. Is Z really valid for X?

2. IsY really symptomatic
of Z?

4. Can Z have other
symptoms?

4. Can Y be a symptom of
something else?

. IsY valid for Z?

2. Is X really comparable

to Z?

3.Is X also in relevant terms

incomparable to Z?

4. Can Z be better

compared to something

1. Is Z really valid for X?

2. Does Z really lead
toY?

4. Can Z lead somewhere
else?

4. Can Y be the result of
something else?

else?

be connected to the Aristotelian conception of argumentation and dis-
course (see also Rigotti, 2006), distinguishing among the three main
components of conversation - the speaker, the hearer, and the discourse
(Rigotti, 2005).

Given this approach, the schemes examined so far can be divided into
schemes directed to the hearer (emotive arguments, such as ethotic argu-
ments, arguments from threat, and appeal to pity arguments) or to the
discourse (such as the reasoning arguments, arguments from verbal clas-
sification, arguments from division, and those from opposition). Other
arguments not directly concerned with the components of the discourse
rely on external factors, such as the arguments from expert or popular
opinion. A second criterion of classification may concern the conclu-
sion, whether it is an opinion or advice. A third observation can be made

TABLE 8.16. Levels of analysis of schemes

Role of the Schemes
Support Refutation
Role in the Conversation: Type of Conclusion
Opinion Advice or command

(practical decision)

Type of Argumentation according to the Components of the Discourse

Schemes based on external
factors

Schemes directed to the
interlocutor

Schemes directed to the
discourse
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about the role of the schemes in the argumentation. Some schemes are
refutation schemes; their role is to be the refutation of the argument
constructed following a specific scheme. For instance, argument from
arbitrariness of a verbal classification is a refutation scheme of the argu-
ment from verbal classification. Not all these criteria are compatible. On
the contrary, they represent different levels of analysis of the schemes.

In this chapter, a brief summary of the history of topics and of their
classification has been traced. Most argument schemes derive from the
dialectical and rhetorical common places, the loci. Some of them are
based on logical-semantic properties and are necessarily true; others are
only plausible. The classic heritage on topics was forgotten or ignored for
centuries, and only with modern argumentation studies have these works
been inquired into again and applied to the new discipline. Argument
schemes stem from both dialectical and rhetorical topics. They include
not only semantic inferences but also places from circumstances.

The purpose of this panoramic survey of the tradition has been to show
how the schemes presented in the previous chapters are connected to
ancient logical and rhetorical studies. Moreover, by comparing them to
the modern studies on topics, it is possible to understand their originality
and their place in the history of loci. The schemes presented in the
chapters so far include not only dialectical and rhetorical topics, but also
loci used to persuade by means of appeal to emotions (Cicero).



A User’s Compendium of Schemes

In this chapter a compendium of all the schemes discussed is given,
along with the source of the scheme in the argumentation literature.
We have tried to make the compendium most useful to the reader by
presenting the schemes that represent the most commonly used forms
of argument, including not only those used in everyday discourse, but
also certain schemes that are important in legal and scientific reasoning.
Many of these schemes have subtypes, and research on the classification
of the subtypes, and even more generally, research on determining which
schemes are subspecies of other schemes, is not yet at an advanced stage.
Thus while we have made occasional remarks on these matters, hoping
to provide some insight, we have not generally listed all the known sub-
species of the schemes. There are two especially important exceptions
that need to be noted.

We have included a fairly comprehensive account of the known sub-
schemes of the argument from popular opinion, to give the reader an
idea of how it can be important to recognize many of these different
subschemes in dealing with common arguments of the type associated
with informal fallacies. The other important exception is the case of the
argumentum ad hominem. Many subschemes for this type of argument have
been recognized, and much work on trying to organize and classify them
has been conducted (Walton, 19g8). Also, recent research on the project
of formalizing argumentation schemes has chosen the case of the argu-
mentum ad hominem as a key example (Verheij, 2003). For these reasons,
we have chosen only to include the most basic and central types of argu-
mentum ad hominem in the compendium, reserving the problem of how
to classify the subschemes, and various related schemes for this type of
argumentation, for Chapter 10. Thus the reader who is looking for spe-
cialized types of ad hominem arguments will need to consult Chapter 10,

308
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while the reader who wants to know only the most general schemes for
the most common types of arguments can use the compendium given in
this chapter as his or her source of information.

In the compendium each scheme is numbered, and the reader can see
that sixty primary schemes have been recognized, along with subschemes
under many of them. This number, as suggested earlier, is somewhat
arbitrary, as we have chosen only what we take to be the most important
schemes for the reader to know about. We could have added a lot more
schemes, but decided that doing so would not be very helpful, since what
is most important at this point is the project of classifying schemes, or to
put it in computer terminology, to provide an ontology of schemes. If we
had such a device, we could then organize them in a coherent way even
if we had a very large number of schemes. A device of this sort could be
very useful for automated collection of data about arguments in natural
language discourse, for example, if we could build software that could
recognize the schemes.

The reader will notice in the compendium that each scheme is listed
with its matching set of appropriate critical questions. Also, references
are given to the source where the scheme was found in the literature.
This documentation should prove helpful to the reader who wants to use
a particular scheme in research and needs to document where it can be
found, or who wants to search out more details about it. Occasionally,
as well, a comment or two has been inserted to guide the reader by
providing clarifications and answers to frequently asked questions.

1. ARGUMENT FROM POSITION TO KNOW

Major Premise: Source ais in position to know about things in a certain subject
domain § containing proposition A.

Minor Premise: a asserts that A is true (false).

Conclusion: A is true (false).

Critical Questions

CQa: Is ain position to know whether A is true (false)?
C:Q2: Is a an honest (trustworthy, reliable) source?
CQy: Did a assert that A is true (false)?

References

Douglas Walton, Legal Argumentation and Evidence. University Park: Pennsylvania
State University Press, 2002, p. 46.
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2. ARGUMENT FROM EXPERT OPINION

Major Premise: Source E is an expert in subject domain § containing proposi-
tion A.

Minor Premise: E asserts that proposition A is true (false).

Conclusion: A is true (false).

Critical Questions

CQu: Expertise Question: How credible is E as an expert source?

CQg2: Field Question: Is Ean expert in the field that A is in?

CQ3: Opinion Question: What did E assert that implies A?

CQg4: Trustworthiness Question: Is E personally reliable as a source?

CQsx: Consistency Question: Is A consistent with what other experts assert?
CQ6: Backup FEvidence Question: Is E’s assertion based on evidence?

References

Douglas Walton, Legal Argumentation and Evidence. University Park: Pennsylvania
State University Press, 2002, pp. 49-50.

Douglas Walton, Appeal to Expert Opinion. University Park: Pennsylvania State
University Press, 1997, pp. 211-225,.

9. ARGUMENT FROM WITNESS TESTIMONY

Position to Know Premise: Witness Wis in a position to know whether A is true
or not.

Truth Telling Premise: Witness Wis telling the truth (as Wknows it).

Statement Premise: Witness W states that A is true (false).

Conclusion: A may be plausibly taken to be true (false).

Critical Questions

CQ1: Is what the witness said internally consistent?

CQ2: Is what the witness said consistent with the known facts of the case (based
on evidence apart from what the witness testified to0)?

CQg: Is what the witness said consistent with what other witnesses have (inde-
pendently) testified to?

CQ4: Is there some kind of bias that can be atutributed to the account given by
the witness?

CQs5: How plausible is the statement A asserted by the witness?

References

Douglas Walton, Henry Prakken, and Chris Reed, “Argumentation Schemes
and Generalisations in Reasoning about Evidence.” Proceedings of the Ninth
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International Conference on Antificial Intelligence and Law, Edinburgh, 2003. New
York: ACM Press, 2003, p. 35.

Douglas Walton, Witness Testimony Evidence. Cambridge: Cambridge University
Press, 2007, p. 60.

4. ARGUMENT FROM POPULAR OPINION

General Acceptance Premise: A is generally accepted as true.

Presumption Premise: 1f A is generally accepted as true, that gives a reason in
favor of A.

Conclusion: There is a reason in favor of A.

Critical Questions

CQ1: What evidence like a poll or an appeal to common knowledge, supports
the claim that A is generally accepted as true?

CQz2: Even if A is generally accepted as true, are there any good reasons for
doubting that it is true?

References

Douglas Walton, Fundamentals of Critical Argumentation. New York: Cambridge
University Press, 2006, p. g1.

Douglas Walton, Informal Logic. New York: Cambridge University Press, 1989,
p- 89.

Douglas Walton, Appeal to Popular Opinion. University Park: Pennsylvania State
University Press, 1999, pp. 223-226.

Comment: In argument from popular opinion, various other types of argument
tend to support the basic pop scheme type of argument, bolstering the origi-
nal argument, which often tends to be weak by itself. The general problem of
classifying subtypes in relation to more general schemes is considered in Chap-
ter 10.

SUBTYPES OF ARGUMENT FROM POPULAR OPINION
4-1. Pop Scheme
Premise: Everybody in a particular reference group G accepts (rejects) A.
Conclusion: A is true (false)/or: you should accept (reject) A.
4.2. Position-to-Know Ad Populum Argument
Premise 1: Everybody in this group Gaccepts A.

Premise 2: This group is in a special position to know that A is true.
Conclusion: Therefore, A is (plausibly) true.
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4.3. Expert Opinion Ad Populum Argument

Premise 1: Everybody in this group G accepts A.
Premise 2: G is a group of experts in a domain of knowledge.
Conclusion: Therefore, A is true.

4.4. Deliberation Ad Populum Argument

Premise 1: Everybody in group G accepts A.

Premise 2: Group G has deliberated intelligently and extensively on whether to
accept proposition A or not.

Conclusion: Therefore, A is (plausibly) true.

4.5. Moral Justification Ad Populum Argument

Premise 1: Everybody who is good, or who represents a group G with good
qualities, accepts policy P.

Premise 2: Your goal is (or should be) to be a good person, or a member of a
group with good qualities.

Conclusion: Therefore, you should accept P.

4.6. Moral Justification (Excuse Subtype) Ad Populum Argument

Premise 1: Everybody in a group Gdoes x (or accepts proposition A as a policy).

Premise 2: Doing x (or accepting A) shows that x (or policy A) is an acceptable
norm of conduct for G.

Premise 3: 1 (the speaker) am a member of G.

Conclusion: Therefore, my doing x (or accepting A) is morally justified as an
acceptable action (or policy).

4.7. Snob Appeal Ad Populum Argument

Premise 1: Everybody in this group G accepts A (or has some property, or
possesses some object).

Premise 2: This group Gis elite, that is, everyone who belongs to it has prestige.

Premise 3: Prestige is an important goal for you (the respondent).

Premise 4: If you accept A (acquire property Por buy object 0), then you will a
member of the group G.

Conclusion: Therefore, you ought to accept A (etc).

4.8. Appeal to Vanity Ad Populum Argument

Premise 1: Everybody in this group of admired (popular) people G accepts A
(possesses P, etc.)

Premise 2: If you carry out action x, then you will belong to this group G.

Conclusion: Therefore, you should carry out action x.
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4.9. Rhetoric of Belonging Ad Populum Argument

Premise 1: Everybody in this group G accepts A.

Premise 2: Being a member of this group Gis highly valued for you (the respon-
dent).

Premise 3: If you do not accept A, you will be out of this group G.

Conclusion: Therefore, you should accept A.

4-10. Common Folks Ad Populum Argument

Premise: 1 (the speaker) am an ordinary person, that is, I share a common
background with you (the audience).

Conclusion: Therefore, you ought to take what I say as being more credible or
acceptable.

4-11. Common Folks (Group Subtype) Ad Populum Argument

Premise 1: 1 (the speaker) am an ordinary person, that is, I share a common
background with the members of this audience (group G).

Premise 2: You (the respondent) are a member of this audience (group G).

Conclusion: Therefore, you should accept what I say.

References

Douglas Walton, Fundamentals of Critical Argumentation. New York: Cambridge
University Press, 2006, p. g1.

Douglas Walton, Informal Logic. New York: Cambridge University Press, 1989,
p- 89.

Douglas Walton, Appeal to Popular Opinion. University Park: Pennsylvania State
University Press, 1999, pp. 223-226.

Comment: It would take up too much space, we judged, to offer examples of all
these types of arguments, as examples of all of them can be found in the refer-
ences just cited. However, we do offer one example of the rhetoric of belonging
argument:

I think we can all agree that the overwhelming majority of the leadership of
the American movement is composed of decent, honest, dedicated people
who have made a great contribution involving great personal sacrifice, help-
ing to build a decent American labor movement.. .. We happen to believe
that leadership in the American movement is a sacred trust. We happen to
believe that this is no place for people who want to use the labor movement
to make a fast buck. (Bailey, 1983, p. 134, quoted in Walton, 1999, p. 217).

From this example, the reader can get an idea of what some of the other subtypes
are like as well.



314 Argumentlation Schemes

5. ARGUMENT FROM POPULAR PRACTICE

Major Premise: A is a popular practice among those who are familiar with what
is acceptable or not in regard to A.

Minor Premise: If A is a popular practice among those familiar with what is
acceptable or not with regard to A, that gives a reason to think that A is
acceptable.

Conclusion: Therefore, A is acceptable in this case.

Critical Questions

CQi1: What actions or other indications show that a large majority ac-
cepts A?

CQz: Even if large majority accepts A as true, what grounds might here be
there for thinking they are justified in accepting A?

References

Douglas Walton, Fundamentals of Critical Argumentation. New York: Cambridge
University Press, 2006, p. 93.

Comment: This type is obviously a variant on the pop scheme.

6. ARGUMENT FROM EXAMPLE
6.1. Argument from Example

Premise: In this particular case, the individual @ has property Fand also pro-
perty G.

Conclusion: Therefore, generally, if x has property F, then it also has pro-
perty G.

Critical Questions

CQu: Is the proposition claimed in the premise in fact true?

CQz2: Does the example cited support the generalization it is supposed to be
an instance of?

CQg: Is the example typical of the kinds of cases the generalization covers?

CQ4: How strong is the generalization?

CQs5: Do special circumstances of the example impair its generalizability?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 135.
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6.2. Argument from Illustration

Premise 1: Usually, if x has property F (belongs to class F), x has property G.
Premise 2: In this case, k has property Fand property G.
Conclusion: The rule is valid.

6.3. Argument from Model

Premise 1: Individual Pis prestigious for (admired by) individuals Qs.
Premise 2: P carries out acts A.

Premise 3: If P carries out A, A are worth being imitated by Qs.
Conclusion: Qs should do A.

6.4. Argument from Anti-Model

Premise 1: Individual Pis not prestigious for (not admired by) individuals Qs.
Premise 2: P carries out acts A.

Premise 3: Qs want to be different from P.

Conclusion: Qs should not do A.

References

Ch. Perelman and L. Olbrechts-Tyteca, The New Rhetoric: A Treatise on Argumenta-
tion. Notre Dame, Ind.: University of Notre Dame Press, 1969, pp. 357-368.

7. ARGUMENT FROM ANALOGY

Similarity Premise: Generally, case C1 is similar to case C2.
Base Premise: A is true (false) in case C1.
Conclusion: A is true (false) in case C2.

Ciritical Questions

CQ1: Are there differences between C1 and C2 that would tend to undermine
the force of the similarity cited?

CQz: Is A true (false) in C1?

CQs3: Is there some other case (g that is also similar to C1, but in which A is
false (true)?

References
Douglas Walton, Fundamentals of Critical Argumentation. New York: Cambridge

University Press, 20006, pp. 96—97.

Comment: This scheme was called the core scheme as presented in Chapter 2,
section 4, but the reader might recall that version two was also presented as a
variant on the core scheme.
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8. PRACTICAL REASONING FROM ANALOGY
8.1. Positive Schema

Base Premise: The right thing to do in §, was to carry out action x.
Similarity Premise: S, is similar to S,.
Conclusion: Therefore, the right thing to do in §, is carry out x.

8.2. Negative Schema

Base Premise: The wrong thing to do in §, was to carry out x.
Similarity Premise: S, is similar to S,.
Conclusion: Therefore, the wrong thing to do in S, is carry out x.

References

Douglas Walton, Informal Logic. New York: Cambridge University Press, 198y,
p- 257.

9. ARGUMENT FROM COMPOSITION
9.1. Generic Composition
Premise: All the parts of X have property Y.
Conclusion: Therefore, X has property Y.
Critical Questions

CQu: Is property Y compositionally hereditary with regard to aggregate X
(when X [the whole] has property Y, then every part that composes X has
property Y)?

References

Douglas Walton, Informal Logic. New York: Cambridge University Press, 1989,
p- 130.
9.2. Inclusion of the Part in the Whole
Premise 1: yis a species (part) of X.
Premise 2: Xis A.

Conclusion: y is A (is less A than X, because it is a part of it; it is less A than X
because it is a smaller part of it).

References

Ch. Perelman and L. Olbrechts-Tyteca, The New Rhetoric: A Treatise on Argumenta-
tion. Notre Dame, Ind.: University of Notre Dame Press, 1969, pp. 231-233.
234-241.
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10. ARGUMENT FROM DIVISION
10.1. Generic Division

Premise: X has property Y.
Conclusion: Therefore, all the parts of X have property Y.

Critical Questions

CQu: Is property Y divisionally hereditary with regard to aggregate X (when
every part that composes X has property Y, then X [the whole] has property
Y)?

References

Douglas Walton, Argument: The Logic of Fallacies. Toronto: McGraw-Hill Ryerson,
1982, pp. 206-208.

10.2. Division of the Whole into its Parts

Premise 1: Xis the whole of x,. x,, ... x,(x,, x,. ... x, are the parts of the whole
X.

Premise 2: Only if x,, or x,,0r... x, is A, Xis A.

Premise 3: x, is A (no xis A).

Conclusion: Xis A (Xis not A).

References

Ch. Perelman and L. Olbrechts-Tyteca, The New Rhetoric: A Treatise on Argumenta-
tion. Notre Dame, Ind.: University of Notre Dame Press, 1969, pp. 231-243,

284-241.

11. ARGUMENT FROM OPPOSITIONS
11.1. Descriptive Schemes

Major Premise: If X presents the predicate P, X cannot present the contradictory
(contrary, converse, incompatible) predicate P at the same time and in the
same respect.

Minor Premise: X presents P.

Conclusion: X cannot present P at the same time and in the same respect.

Major Premise: If X does not present the predicate P, X must present the con-
tradictory predicate /' at the same time and in the same respect.

Minor Premise: X docs not present P.

Conclusion: X must present P at the same time and in the same respect.
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Major Premise: If X does not present the predicate P, X must present the
complementary contrary predicate P’ at the same time and in the same
respect.

Minor Premise: X does not present P.

Conclusion: X must present P’ at the same time and in the same respect.

11.2. Normative Schemes

Major Premise: If X receives the evaluation W, X cannot receive the opposite
evaluation W' at the same time and in the same respect.

Minor Premise: X receives the evaluation W’

Conclusion: X cannot receive the evaluation W' at the same time and in the
same respect.

12. RHETORICAL ARGUMENT FROM OPPOSITIONS
12.1. Normative Schemes

Major Premise: If the treatment Y'is required for the subject X, for the contrary
subject X' the contrary treatment Y’ is required.

Minor Premise: The treatment Yis required for the subject X.

Conclusion: The contrary treatment }” is required for the subject X

12.2. Descriptive Schemes

Major Premise: If Xis in relation Rwith Y. Y can be in the converse relation R’
with X and contrariwise.

Minor Premise: X is in relation Rwith Y.

Conclusion: Y can be in the converse relation R’ with X.

Comment: The key notions of opposition and rebuttal are discussed in Chapter 7.

13. ARGUMENT FROM ALTERNATIVES
18.1. Cognitive Schemes

Major Premise: Either X or Y can be the case.
Minor Premise: X is plausibly not the case.
Conclusion: Yis plausibly the case.

13.2. Normative Schemes

Major Premise: Either X or Y can be required.
Minor Premise: X is required.
Conclusion: Yis not required.
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References

Manfred Kienpointner, Alltagslogik, Struktur und Funktion von Argumentations-
mustern. Stuttgart-Bad Cannstatt: Frommann-Holzboog, 1992, p. 306.

14. ARGUMENT FROM VERBAL CLASSIFICATION

Individual Premise: a has property F.

Classification Premise: For all x, if x has property F, then x can be classified as
having property G.

Conclusion: a has property G.

Critical Questions

CQ1: What evidence is there that a definitely has property F, as opposed to
evidence indicating room for doubt about whether it should be so classi-
fied?

CQz2: Is the verbal classification in the classification premise based merely on
an assumption about word usage that is subject to doubt?

References

Douglas Walton, Fundamentals of Critical Argumentation. Cambridge: Cambridge
University Press, 2006, p. 129.

15. ARGUMENT FROM DEFINITION TO VERBAL
CLASSIFICATION

Definition Premise: a fits definition D.

Classification Premise: For all x, if a fits definition D, then x can be classified as
having property G.

Conclusion: a has property G.

Critical Questions

CQ1: What evidence is there that D is an adequate definition, in light of other
possible alternative definitions that might exclude a’s having G?

CQz2: Is the verbal classification in the classification premise based merely on
a stipulative or biased definition that is subject to doubt?

16. ARGUMENT FROM VAGUENESS OF A VERBAL
CLASSIFICATION

Premise 1: If an argument, a, occurs in a context of dialogue that requires a
certain level of precision. but some property Fthat occurs in a is defined in
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a way that is too vague to meet the requirements of that level of precision,
then a ought to be rejected as deficient.

Premise 2: @ occurs in a context of dialogue that requires a certain level of
precision that is appropriate for that context.

Premise 3: Some property F that occurs in « is defined in a way that is too
vague to meet the requirement of the level of precision appropriate for the
context.

Conclusion: Therefore, o ought be rejected as deficient.

Critical Questions

CQi1: Does the context of dialogue in which & occurs demand some particular
level of precision in the key terms used?

CQz2: Is some property Fthat occurs in a too vague to meet the proper level
of standard of precision?

CQ3: Why is this degree of vagueness a problem in relation to the dialogue in
which o was advanced?

References

Douglas Walton, Argumentation Schemes for Presumptive Reasoning. Mahwah, N J.:
Erlbaum, 1996, pp. 102-103.

17. ARGUMENT FROM ARBITRARINESS OF A VERBAL
CLASSIFICATION

Premise 1: If an argument, a, occurs in a context of dialogue that requires a
certain level of nonarbitrary definition for a key property Fthat occurs in a,
and if Fis defined in an arbitrary way in a, then a ought to be rejected as
deficient.

Premise 2: a occurs in a context of dialogue that requires a nonarbitrary defi-
nition for a key property Fthat occurs in a.

Premise 3: Some property Fthat occurs in a is defined in a way that is arbitrary.

Conclusion: Therefore, @ ought be rejected as deficient.

Critical Questions

CQu: Does the context of dialogue in which a occurs require a nonarbitrary
definition of F?

CQz2: Is some property Fthat occurs in a defined in an arbitrary way?

CQg: Why is arbitrariness of definition a problem in the context of dialogue
in which a was advanced?

References

Douglas Walton, Argumentation Schemes for Presumptive Reasoning. Mahwah, N J.:
Erlbaum 1996, pp. 104-105
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18. ARGUMENTATION FROM INTERACTION OF
ACT AND PERSON

18.1. Variant 1

Premise 1: Person P has done acts A.
Premise 2: To acts A is attributed the value V.
Conclusion: Person Pis V.

18.2. Variant 2

Premise 1: Person Pis V1 (a judgment value).

Premise 2: If a person is V1, his acts A will be (are, were) V2 (judgment value
depending on V1).

Conclusion: P’s acts A will be (are, were) V2.

References

Ch. Perelman, L. Olbrechts-Tyteca, The New Rhetoric: A Treatise on Argumenta-
tion. Notre Dame, Ind.: University of Notre Dame Press, 1g6g, pp. 296-

305.

19. ARGUMENTATION FROM VALUES
19.1. Variant 1: Positive Value

Premise 1: Value V is positive as judged by agent A (judgment value).

Premise 2: The fact that value V is positiveaffects the interpretation and therefore
the evaluation of goal G of agent A (if value V is good, it supports commitment
to goal G).

Conclusion: Vis a reason for retaining commitment to goal G.

19.2. Variant 2: Negative Value

Premise 1: Value V is negative as judged by agent A (judgment value).

Premise 2: The fact that value V is negative affects the interpretation and there-
fore the evaluation of goal G of agent A (if value Vis bad, it goes against
commitment to goal G).

Conclusion: Vis a reason for retracting commitment to goal G.

References

Trevor Bench-Capon, “Persuasion in Practical Argument Using Value-based Argu-

mentation Frameworks.” Journal of Logic and Computation 13 (2003), pp. 429
448.
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Trevor Bench-Capon, “Agrecing to Differ: Modelling Persuasive Dialogue
between Parties without a Consensus about Values.” Informal Logic 22 (2003a),
PP- 231-245.

Comment: Bench-Capon (2003, 2003a) offers the case of Hal and Carla. Diabetic
Hal needs insulin to survive, but cannot get any in time to save his life except
by taking some from Carla’s house without her permission. The argument from
positive value for preserving life is weighed against the argument from negative
value of taking someone's property without his or her permission.

20. ARGUMENTATION FROM SACRIFICE

Premise 1: For the thing x, sacrifice S is made.

Premise 2: If a great sacrifice S has been made for x, then the value Vof x will
be greater (and vice versa).

Premise 3: A great (small) sacrifice $ has been made for x.

Conclusion: x has a great (small) value V.

References

Ch. Perelman and L. Olbrechts-Tvteca, The New Rhetoric: A Treatise on Argumen-
tation. Notre Dame, Ind.: University of Notre Dame Press, 1969, pp. 248-

21. ARGUMENTATION FROM THE GROUP AND ITS MEMBERS
21.1. Argumentation from the Group and Its Members: Variant 1

Premise 1: Member M of the group G has the quality Q.
Premise 2: If Mhas Q, G will have Q as well.
Conclusion: G has Q.

21.2. Argumentation from the Group and Its Members:
Variant 2

Premise 1: Group G has the quality Q.

Premise 2: Mis a member (idea, habit, custom, product, method) of G.

Premise 3:1f Ghas Q, its members M (ideas, habits, customs, products, methods)
will have Qas well.

Conclusion: Mis Q.

References

Ch. Perelman and L. Olbrechts-Tyteca, The New Rhetoric: A Treatise on Argumen-
tation. Notre Dame, Ind.: University of Notre Dame Press, 1969, pp. 321-
326.
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22. PRACTICAIL REASONING
22.1. Practical Inference

Major Premise: 1 have a goal G.
Minor Premise: Carrying out this action A is a means to realize G.
Conclusion: Therefore, I ought (practically speaking) to carry out this action A.

Critical Questions

CQ1: What other goals that I have that might conflict with G should be con-
sidered?

CQz2: What alternative actions to my bringing about A that would also bring
about G should be considered?

CQg: Among bringing about A and these alternative actions, which is arguably
the most efficient?

CQ4: What grounds are there for arguing that it is practically possible for me
to bring about A?

CQx: What consequences of my bringing about A should also be taken into
account?

22.2. Necessary Condition Schema

Goal Premise: My goal is to bring about A.
Alternatives Premise: | reasonably consider on the given information that bring-
ing about at least one of [ Bo, Bi, ..., Bn] is necessary to bring about A.
Selection Premise: 1 have selected one member Bi as an acceptable, or as the
most acceptable, necessary condition for A.

Practicality Premise: Nothing unchangeable prevents me from bringing about
Bi, as far as I know.

Side Effects Premise: Bringing about A is more acceptable to me than not bringing
about Bi.

Conclusion: Therefore, it is required that I bring about Bi.

22.9. Sufficient Condition Schema

Goal Premise: My goal is to bring about A.
Alternatives Premise: | reasonably consider on the given information that bring-
ing about at least one of [ Bo, B, ..., Bn] is necessary to bring about A.
Selection Premise: | have selected one member Bi as an acceptable, or as the
most acceptable, sufficient condition for A.

Practicality Premise: Nothing unchangeable prevents me from bringing about
Bi, as far as | know.

Side Effects Premise: Bringing about A is more acceptable to me than not bringing
about Bi.

Conclusion: Therefore, it is required that I bring about Bi.
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Critical Questions

CQu: Are there alternative means of realizing A, other than B? [Allernative
Means Question].

CQz2: Is B an acceptable (or the best) alternative? [Acceptable/Best Option
Question].

CQg: Is it possible for agent a to do B? [Possibility Question].

CQ4: Are there negative side effects of a's bringing about B that ought to be
considered? [ Negative Side Effects Question).

CQs5: Does a have goals other than A, which have the potential to conflict with
a’s realizing A? [ Conflicting Goals Question].

22.4. Value-Based Practical Reasoning

Premise 1: 1 have a goal G.

Premise 2: G is supported by my set of values, V.

Premise 3 Bringing about A is necessary (or sufficient) for me to bring
about .

Conclusion: Therefore, I should (practically ought to) bring about A.

Critical Questions

CQ1: What other goals do I have that might conflict with G?

CQ2: How well is G supported by (or at least consistent with) my values V?

CQg: What alternative actions to my bringing about A that would also bring
about G should be considered?

CQ4: Among bringing about A and these alternative actions, which is arguably
the best of the whole set, in light of considerations of efficiency in bringing
about G?

CQs5: Among bringing about A and these alternative actions, which is arguably
the best of the whole set, in light of my values V?

CQ6: What grounds are there for arguing that it is practically possible for me
to bring about A?

CQ7: What consequences of my bringing about A that might have even
greater negative value than the positive value of G should be taken into
account?

References

Trevor Bench-Capon, “Persuasion in Practical Argument Using Value-based Argu-
mentation Frameworks.” Journal of Logic and Computation 13 (2003), pp. 429~
448.

Douglas Walton, Practical Reasoning. Savage, Md.: Rowman and Littlefield, 1g9go.

Douglas Walton, “Actions and Inconsistency: The Closure Problem of Practi-
cal Reasoning.” In Contemporary Action Theory, vol. 1, ed. Ghita Holmstrom-
Hintikka and Raimo Tuomela. Dordrecht: Kluwer, 1997, p. 164.



A User’s Compendium of Schemes 325

Douglas Walton, Slippery Slope Arguments. Newport News, Va.: Vale Press, 1992,
pp- 89-go.

22.5. Argument from Goal

Major Premise: Doing act A contributes to goal G.
Minor Premise: Person P has goal G.
Conclusion: Therefore, person P should do act A.

References

Bart Verheij, “Dialectical Argumentation with Argumentation Schemes: An
Approach to Legal Logic.” Antificial Intelligence and Law 11 (2003), p. 169.

22.6. Argumentation from Ends and Means

22.6.1. Variant 1

Premise 1: x is the means to the end y.
Premise 2: y is good (bad).
Conclusion: x is good/less bad (bad).

22.6.2. Vaniant 2

Premise 1: Means xshould be regarded as an end (end xshould be regarded as
a means).

Premise 2: Ends are more important than the means used to achieve them.
Conclusion: x should (should not) be regarded as highly important.

22.6.3. Variant 3

Premise 1: xis the means to the end y.
Premise 2: x is easy (not easy) to achieve.
Conclusion: y is good (bad).

References

Chaim Perelman and Lucie Olbrechts-Tyteca, The New Rhetoric: A Treatise on
Argumentation. Notre Dame, Ind.: University of Notre Dame Press, 196g,
pp- 273-278.

29. TWO-PERSON PRACTICAL REASONING

Premise 1: Xintends to realize A, and tells Y this.
Premise 2: As Y sees the sitnation, B is a necessary (sufficient) condition for
carrying out 4, and Y tells X this.
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Conclusion: Therefore, X should carry out B, unless he has better reasons
not to.

Critical Questions

CQ1: Does X have other goals (of higher priority) that might conflict with the
goal of realizing A?

CQ2: Are there alternative means available to X (other than B) for carrying
out A?

CQ3: Would carrying out B have known side effects that might conflict with
X's other goals?

CQ4: Is it possible for X to bring about B?

CQx5: Are other actions, as well as B, required for X to bring about A?

References

Douglas Walton, Appeal to Expert Opinion. University Park: Pennsylvania State
University Press, 1997, p. 163.

24. ARGUMENT FROM WASTE

Premise 1: If a stops trying to realize A now, all a's previous efforts to realize A
will be wasted.

Premise 2: If all a's previous attempts to realize A are wasted, that would be a
bad thing.

Conclusion: Therefore, a ought to continue trying to realize A.

Critical Questions

CQu: Is bringing about A possible?

CQz: Forgetting past losses that cannot be recouped. should a reassessment
of the cost and benetfits of trying to bring about A from this point in time to
be made?

References

Douglas Walton. A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabamu Press, 1995, p. 157.

Douglas Walton, “The Sunk Costs Fallacy or Argument from Waste." Argumenta-
tion 16 (2002). p. 488.

25. ARGUMENT FROM SUNK COSTS
1: Time of the proponent’s commitment to a certain action (pre-<commitinent)

t2: Time of proponent’s confrontation with the decision whether carry out the
pre<commitment or not.
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Premise 1: There is a choice at (2 between A and not-A.

Premise 2: At t2 I am precommitted to A because of what I did or committed
myself to at (1.

Conclusion: Therefore, I should choose A.

References

Douglas Walton, “The Sunk Costs Fallacy or Argument from Waste.” Argumenta-
tion 16 (2002), p. 489.

26. ARGUMENT FROM IGNORANCE

Major Premise: If A were true, then A would be known to be true.
Minor Premise: It is not the case that A is known to be true.
Conclusion: Therefore, A is not true.

26.1. Negative Reasoning from Normal Expectations

Major Premise: If the situation were normal, A would be true.
Minor Premise: It is not the case that A is truc.
Conclusion: Therefore, the situation is not normal.

26.2. Negative Practical Reasoning

Premise 1: 1 do not know whether 4 is true or not.

Premise 2: 1 have to act on the presumption that A is true or not true.

Premise 3: If I act on the presumption that A is true, and A is not true, conse-
quences B will follow.

Premise 4: If I act on the presumption that A is not true, and A is true, conse-
quences Cwill follow

Premise 5: Consequences B (C) are more serious than consequences C (B).

Conclusion: Therefore, I act on the presumption that A is not true (true).

Critical Questions

CQ1: How far along has the search for evidence progressed?

CQz: Which side has the burden of proof in the dialogue as a whole? In other
words, what is the ultimate probandum and who is supposed to prove it?

CQg: How strong does the proof need to be in order for this party to be
successful in fulfilling the burden?

References

Douglas Walton, Arguments from Ignorance. University Park: Pennsylvania State
University Press, 1996, pp. 84, 86.
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Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 150.

27. EPISTEMIC ARGUMENT FROM IGNORANCE

Premise r: It has not been established that all the true propositions in D are
contained in K.

Premise 2: A is a special type of proposition such that if A were true, A would
normally or usually be expected to be in K.

Premise 3: Aisin D.

Premise 4: Ais notin K.

Premise 5: For all A in D, A s either true or false.

Conclusion: Therefore, it is plausible to presume that A is false (subject to
further investigations in D).

References

Douglas Walton, “Nonfallacious Arguments from Ignorance.” American Philosoph-
ical Quarterly 29 (1992), p. $86.

28. ARGUMENT FROM CAUSE TO EFFECT

Major Premise: Generally, if A occurs, then B will (might) occur.
Minor Premise: In this case, A occurs (might occur).
Conclusion: Therefore, in this case, Bwill (might) occur.

Critical Questions

CQ1: How strong is the causal generalization?

CQa2: Is the evidence cited (if there is any) strong enough to warrant the causal
generalization?

CQg3: Are there other causal factors that could interfere with the production
of the effect in the given case?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, pp. 140-141.

209. ARGUMENT FROM CORRELATION TO CAUSE

Premise: There is a positive correlation between A and B.
Conclusion: Therefore, A causes B.



A User’s Compendium of Schemes 329

Critical Questions

CQ: Is there really a correlation between A and B?

CQz2: Is there any reason to think that the correlation is any more than a
coincidence?

CQ3: Could there be some third factor, C, that is causing both A and B?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 142.

Douglas Walton, Fundamentals of Critical Argumentation. New York: Cambridge
University Press, 2006, pp. 101-103.

30. ARGUMENT FROM SIGN

Specific Premise: A (a finding) is true in this situation.
General Premise: B is generally indicated as true when its sign, 4, is true.
Conclusion: Bis true in this situation.

Critical Questions
CQ1: Whatis the strength of the correlation of the sign with the event signified?
CQz2: Are there other events that would more reliably account for the sign?

References

Douglas Walton, Fundamentals of Critical Argumentation. New York: Cambridge
University Press, 2006, pp. 113-114.

31. ABDUCTIVE ARGUMENTATION SCHEME
31.1. Backward Argumentation Scheme

Premise 1: D is a set of data or supposed facts in a case.

Premise 2: Each one of a set of accounts A,, A,, ..., A, is successful in explain-
ing D.

Premise 3: A,is the account that explains D most successfully.

Conclusion: Therefore, A,is the most plausible hypothesis in the case.

31.2. Forward Argumentation Scheme

Premise 1: D is a set of data or supposed facts in a case.
Premise 2: There is a set of argument diagramsG,, G,. ..., G,,and in each argu-
ment diagram D represents premises of an argument that, supplemented by



330 Argumentation Schemes

plausible conditionals and other statements that function as missing parts
of enthymemes, leads to a respective conclusion C,. C,..... C,.
Premise 3: The most plausible (strongest) argument is represented by G,.
Conclusion: Therefore, C, is the most plausible conclusion in the case.

Critical Questions

CQi: How satisfactory is A, itself as an explanation of D, apart from the
alternative explanations available so far in the dialogue?

CQ2: How much better an explanation is A, than the alternative explanation
so far in the dialogue?

CQ3: How far has the dialogue progressed? If the dialogue is an inquiry, how
thorough has the search been in the investigation of the case?

CQ4: Would it be better to continue the dialogue further, instead of drawing
a conclusion at this point?

31.3. Abductive Scheme for Argument from Action to Character

Premise: Agent a did something that can be classified as fitting a particular
character quality.
Conclusion: Therefore, a has this character quality.

Critical Questions

CQ1: What is the character quality in question?

CQz2: How is the character quality defined?

CQ3: Does the description of the action in question actually fit the definition
of the quality?

31.4. Scheme for Argument from Character to Action
(Predictive)

Premise: Agent a has a character quality of a kind that has been defined.
Conclusion: Therefore, if a carries out some action in the future, this action is
likely to be classifiable as fitting under that character quality.

Critical Questions

CQ1: What is the character quality in question?

CQz2: How is the character quality defined?

CQ3: Does the description of the action in question actually fit the definition
of the quality?

Comment: Even though the critical questions are the same for both, the predictive
scheme for argument from character to action needs to be distinguished from
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the retroductive scheme that reasons from character to a particular action, and
these two schemes need to be distinguished from the argument from a past action
to an agent's character.

31.5. Retroductive Scheme for Identifying an Agent from a Past
Action

Factual Premise: An observed event appears to have been brought about by
some agent a.

Character Premise: The bringing about of this event fits a certain character
quality Q.

Agent Trait Premise: a has Q.

Conclusion: a brought about the event in question.

Critical Questions

CQ1: What is the quality Qin question?

CQz2: How is Q defined?

CQ3: Does the description of the action in question actually fit the definition
of (

CQ4: How large is the reference class of other agents who also might have
brought about this event and who have the same character quality?
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Douglas Walton, Legal Argumentation and Evidence. University Park: Pennsylvania
State University Press, 2002, p. 44.

Douglas Walton, Abductive Reasoning. Tuscaloosa: University of Alabama Press,
2004.

Douglas Walton, Character Evidence: An Abductive Theory. Dordrecht: Springer,
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32. ARGUMENT FROM EVIDENCE TO A HYPOTHESIS
32.1. Argument from Verification

Major Premise: If A (a hypothesis) as true, then B (a proposition reporting an
event) will be observed to be true.

Minor Premise: B has been observed to be true, in a given instance.

Conclusion: Therefore, A is true.

32.2. Argument from Falsification

Magjor Premise: If A (a hypothesis) as true, then B (a proposition reporting an
event) will be observed to be true.
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Minor Premise: B has been observed to be false, in a given instance.
Conclusion: Therefore, A is false.

Critical Questions

CQu: Is it the case that if A is true, then Bis true?

CQ2: Has Bbeen observed to be true (false)?

CQ3: Could there be some reason why Bis true, other than its being because
of A being true?

References

Douglas Walton, Argumentation Schemes for Presumptive Reasoning. Mahwah, N.].:
Erlbaum, 1996, pp. 67-70.

33. ARGUMENT FROM CONSEQUENCES

33.1. Argument from Positive Consequences
Premise: If A is brought about, good consequences will plausibly occur.
Conclusion: Therefore, A should be brought about.

33.2. Argument from Negative Consequences
Premise: If A is brought about, then bad consequences will occur.
Conclusion: Therefore, A should not be brought about.

33.3. Reasoning from Negative Consequences

Premise 1: 1f 1 (an agent) bring about (don’t bring about) A, then Bwill occur.
Premise 2: Bis a bad outcome (from the point of view of my goals).
Conclusion: Therefore, I should not (practically speaking) bring about A.

33.4. Argument from Negative Consequences
(Prudential Inference)

Premise 1: You were considering not doing A.

Premise 2: But, if you do not do A, some consequence B, which will be very bad
for you, will occur, or is likely to occur.

Conclusion: Therefore, you ought to reconsider and (other things being equal)
you ought (prudentially) to do A.

Critical Questions

CQ1: Howsstrong is the likelihood that the cited consequences will (may, must)
occur?
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CQz2: What evidence supports the claim that the cited consequences will (may,
must) occur, and is it sufficient to support the strength of the claim ade-
quately?

CQ3: Are there other opposite consequences (bad as opposed to good, for
example) that should be taken into account?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, pp. 155-156.
Douglas Walton, Scare Tactics. Dordrecht: Kluwer, 2000, p. 123.

34. PRAGMATIC ARGUMENT FROM ALTERNATIVES

Premise 1: Either you (the respondent) must bring about A, or B will occur.

Premise 2: Bis bad or undesirable, from your point of view.

Conclusion: Therefore, you should (ought to, practically speaking) bring
about A.

References

Douglas Walton, Scare Tactics. Dordrecht: Kluwer, 2000, p. 142.

35. ARGUMENT FROM THREAT

Premise 1: If you bring about A, some cited bad consequences, B, will follow.

Premise 2: I am in position to bring about B.

Premise 3: 1 hereby assert that in fact I will see to it that B occurs if you bring
about A.

Conclusion: Therefore, you had better not bring about A.

35.1. Argument from Disjunctive Ad Baculum Threat

Premise 1: You (the respondent) must bring about A, or I (the proponent) will
undertake to see to it that Bwill occur.

Premise 2: Bis bad or undesirable, from your point of view.

Conclusion: Therefore, you should (ought to, practically speaking) bring
about A.

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 19935, p. 157.
Douglas Walton, Scare Tactics. Dordrecht: Kluwer, 2000, p. 140.

36 ARGUMENT FROM FEAR APPEAL

Premise 1: If you do not bring about A, then D will occur.
Premise 2: D is very bad for you.
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Premise 3: Therefore, you ought to prevent D if possible.
Premise 4: But the only way for you to prevent Dis bring about A.
Conclusion: Therefore, you ought to bring about A.

References

Douglas Walton, Scare Tactics. Dordrecht: Kluwer, 2000, p. 22.

37. ARGUMENT FROM DANGER APPEAL

Premise 1: If you (the respondent) bring about A, then Bwill occur.
Premise 2: Bis a danger to you.
Conclusion: Therefore (on balance) you should not bring about A.

References

Douglas Walton, Scare Tactics. Dordrecht: Kluwer, 2000, p. 173

38 ARGUMENT FROM NEED FOR HELP

Premise 1: For all xand y, y ought to help x, if x is in a situation where x needs
help, and y can help, and y's giving help would not be too costly for y.

Premise 2: xis in a situation where some action A by y would help x.

Premise 3: y can carry out A.

Premise 4: y's carrying out A would not be too costly for y - that is, the negative
side effects would not be too great, as y sees it.

Conclusion: Therefore, y ought to carry out A.

Critical Questions

CQ1: Would the proposed action A really help x?

CQ2: Is it possible for y to carry out A?

CQ3: Would there be negative side effects of carrying out A that would be too
great?

References

Douglas Walton, Appeal to Pity. Albany: State University of New York Press, 1997,
Pp- 104, 155.

39. ARGUMENT FROM DISTRESS

Premise 1: Individual x is in distress (is suffering).
Premise 2: If y brings about 4, it will relieve or help to relieve this distress.
Conclusion: Therefore, y ought to bring about A.
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Critical Questions

CQu: Is xreally in distress?

CQz2: Will y's bringing about A really help or relieve this distress?
CQg: Is it possible for y to bring about A?

CQ4: Would negative side effects of ¥'s bringing about A be too great?

References

Douglas Walton, Appeal to Pity. Albany: State University of New York Press, 1997,
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40. ARGUMENT FROM COMMITMENT
Version 1

Commitment Evidence Premise: In this case it was shown that a is committed to
proposition A, according to the evidence of what he said or did.

Linkage of Commitments Premise: Generally, when an arguer is committed to A,
it can be inferred that he is also committed to B.

Conclusion: In this case, ais committed to B.

Version 2

Major Premise: If arguer a has committed herself to proposition A at some
point in a dialogue, then it may be inferred that she is also committed to
proposition B, should the question of whether B is true become an issue
later in the dialogue.

Minor Premise: Arguer a has committed herself to proposition A at some point
in a dialogue.

Conclusion: At some later point in the dialogue, where the issue of B arises,
arguer a may be said to he committed to proposition B.

Critical Questions

CQ1: What evidence in the case supports the claim that a is committed to
A, and does it include contrary evidence, indicating that « might not be
committed to A?

CQa2: Is there room for questioning whether there is an exception in this case
to the general rule that commitment to A implics commitment to B?
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Douglas Walton, Fundamentals of Critical Argumentation. Cambridge: Cambridge
University Press, 2006, pp. 117-118.

Douglas Walton, “The Sunk Costs Fallacy or Argument from Waste.” Argumenta-
tion 16 (2002), p. 490.
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41. ETHOTIC ARGUMENT

Major Premise: If x is a person of good (bad) moral character. then what x says
should be accepted as more plausible (rejected as less plausible).

Minor Premise: a is a person of good (bad) moral character.

Conclusion: Therefore, what x says should be accepted as more plausible
(rejected as less plausible).

Critical Questions

CQa: Is aa person of good (bad) moral character?

CQz2: Is character relevant in the dialogue?

CQg: Is the weight of presumption claimed strongly enough warranted by the
evidence given?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 152.

42. GENERIC AD HOMINEM

Character Attack Premise: a is a person of bad character.
Conclusion: a's argument a should not be accepted.

Critical Questions

CQ1: How well supported by evidence is the allegation made in the character
attack premise?

CQg2: Is the issue of character relevant in the type of dialogue in which the
argument was used?

CQ3: Is the conclusion of the argument that a should be (absolutely) rejected,
even if other evidence to support a has been presented, or is the conclusion
merely (the relative claim) that @ should be assigned a reduced weight of
credibility as a supporter of @, relative to the total body of evidence available?

References

Douglas Walton, Fundamentals of Critical Argumentation. Cambridge: Cambridge
University Press, 2006, p. 123.

43. PRAGMATIC INCONSISTENCY

Premise: a advocates argument a, which has proposition A as its conclusion.

Premise: a has carried out an action, or set of actions, that imply that a is
personally committed to —A (the opposite, or negation of A).

Conclusion: Therefore, a's argument @ should not be accepted.
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Critical Questions

CQ1: Did a advocate « in a strong way indicating her personal commitment
to A?

CQz2: In what words was the action described, and does that description imply
that a is personally committed to the opposite of A?

CQ3: Why is the pragmatic inconsistency indicated by satisfactory answers to
CQ1 and CQz2 a relevant reason for not accepting argument a?

References

Douglas Walton, Ad Hominem Arguments. Tuscaloosa: University of Alabama Press,
1998, pp. 218, 251.

44. ARGUMENT FROM INCONSISTENT COMMITMENT

Initial Commitment Premise: a has claimed or indicated that he is committed to
proposition A (generally, or by virtue of what he has said in the past).

Opposed Commitment Premise: Other evidence in this particular case shows that
a is not really committed to A.

Conclusion: a’s commitments are inconsistent.

Critical Questions

CQ1: What is the evidence supposedly showing that a is committed to A?

CQz2: What further evidence in the case is alleged to show that a is not com-
mitted to A?

CQ3: How does the evidence from premise 1 and premise 2 prove that there
is a conflict of commitments?

References

Douglas Walton, Fundamentals of Critical Argumentation. Cambridge: Cambridge
University Press, 2006, pp. 120-121.

45. CIRCUMSTANTIAL AD HOMINEM

Argument Premise: a advocates argument a, which has proposition A as its
conclusion.

Inconsistent Commitment Premise: a is personally committed to the opposite
(negation) of A, as shown by commitments expressed in her/his personal
actions or personal circumstances expressing such commitments.

Credibility Questioning Premise: a’s credibility as a sincere person who believes in
his own argument has been put into question (by the two premises above).

Conclusion: The plausibility of a’s argument « is decreased or destroyed.
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Critical Questions

CQa: Is there a pair of commitments that can be identified, shown by evidence
to be commitments of a, and taken to show that ais practically inconsistent?

CQz: Once the practical inconsistency that is the focus of the attack is identi-
fied, could it be resolved or explained by further dialogue, thus preserving
the consistency of the arguer’s commitments in the dialogue, or showing
that a's inconsistent commitment does not support the claim that a lacks
credibility?

CQ3: Is character an issue in the dialogue, and more specifically, does a's
argument depend on his/her credibility?

CQ4: Is the conclusion the weaker claim that a’s credibility is open to question
or the stronger claim that the conclusion of « is false?
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Douglas Walton, Ad Hominem Arguments. Tuscaloosa: University of Alabaina Press,
1998, pp. 255-256.

Douglas Walton, Fundamentals of Critical Argumentation. Cambridge: Cambridge
University Press, 2006, pp. 125-126.

46 ARGUMENT FROM BIAS

Major Premise: If x is biased, then x is less likely to have taken the evidence on
both sides into account in arriving at conclusion A.

Minor Premise: Arguer ais biased.

Conclusion: Arguer ais less likely to have taken the evidence on both sides into
account in arriving at conclusion A.

Critical Questions

CQ1: What type of dialogue are the speaker and hearer supposed to be
engaged in?
CQ2: What evidence has been given to prove that the speaker is biased?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 153.

4'7. BIAS AD HOMINEM

Premise 1: Person a, the proponent of argument a, is biased.

Premise 2: Person a's bias is a failure to honestly take part in a type of dialogue
D, that « is part of.

Premise 3: Therefore, ais a morally bad person.
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Conclusion: Therefore, a should not be given as much credibility as it would
have without the bias.

Critical Questions

CQ1: What is the evidence that ais biased?

CQg: If ais biased, is it a bad bias that is detrimental to a's honestly taking part
in D, or a normal bias that is appropriate for the type of dialogue in which
a was put forward?

References

Douglas Walton, Ad Hominem Arguments. Tuscaloosa: University of Alabama Press,
1998, p. 255.

48. ARGUMENT FROM GRADUALISM

Premise 1: Proposition A is true (acceptable to the respondent).

Premise 2: There is an intervening sequence of propositions, B,, B,.... B,_,.
B,. C, such that the following conditionals are true: If A, then B,;if B,, then
B,...;if B,_,, then B,; if B,, then C.

Premise 3: The conditional “If A, than C” is not, by itself, acceptable to the
respondent, nor are shorter sequences from A to C (than the one specified
in the second premise) acceptable to the respondent.

Conclusion: Therefore, the proposition C is true (acceptable to the respon-
dent).

References

Douglas Walton, Argumentation Schemes for Presumptive Reasoning. Mahwah, N J.:
Erlbaum, 1996, p. g6.

49. SLIPPERY SLOPE ARGUMENT

First Step Premise: A, is up for consideration as a proposal that seems initially
like something that should be brought about.

Recursive Premise: Bringing up A, would plausibly lead (in the given circum-
stances, as far as we know) to A,, which would in turn plausibly lead to A.,
and so forth, through the sequence A,, .. .. A,

Bad QOutcome Premise: A, is a horrible (disastrous, bad) outcome.

Conclusion: A, should not be brought about.

Critical Questions

CQ1: What intervening propositions in the sequence linking up A, with A,
are actually given?
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CQ2: What other steps are required to fill in the sequence of events, to make
it plausible?

CQg: What are the weakest links in the sequence, where specific critical ques-
tions should be asked on whether one event will really lead to another?

References

Douglas Walton, Slippery Slope Arguments. Newport News, Va.: Vale Press, 1992,
PP- 93, 95-

Douglas Walton, Fundamentals of Critical Argumentation. Cambridge: Cambridge
University Press, 2006, pp. 107, 110.

50. PRECEDENT SLIPPERY SLOPE ARGUMENT

Claim to Exceptional Status Premise: Case C, is claimed to be an exception to the
rule R (an excusable or exceptional case).

Related Cases Premise: Case C, is similar to case C,, that is, if C, is held to be
an exception, then C, must be held to be an exception too (in order to
be consistent in treating equal cases alike). A sequence of similar pairs of
cases (C,, C;} binds us by case-tocase consistency to the series C,, C,. ...
C..

Intolerable Outcome Premise: Treating case C, as an exception to the rule R would
be intolerable (for the various kinds of reasons that could be relevant).

Conclusion: Case C, cannot be judged to be an exception to the rule (an
excusable or exceptional case).

Critical Questions

CQ1: Would C, set a precedent?

CQz: What is the evidence showing why each of the precedents cited in the
intervening sequence would occur?

CQ3: Is C, as intolerable as it is portrayed?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 159.
Douglas Walton, Slippery Slope Arguments. Newport News, Va.: Vale Press, 1992,

PP- 93. 95

51. SORITES SLIPPERY SLOPE ARGUMENT

Initial Base Premise: It is clearly beyond contention that a, has P.
General Inductive Premise: If a, has P, then a,_, has P.
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Reapplication Sequence: A sequence of modus ponens subarguments, a premise
set linking premises and conclusions from the clear area through the grey
area.

Conclusion: a; may have P, for all we know (or can prove).

References

Douglas Walton, “The Argument of the Beard.” Informal Logic 18 (1996), p. 251.

52. VERBAL SLIPPERY SLOPE ARGUMENT

Premise 1 Individual a, has property F.

Premise 2: If a, has F, then a, has F.

Premise 3: Property Fis vague, and so generally, if 4, has F, then you can’t deny
that the next closely neighboring individual a, has F.

Premise 4: But quite clearly it is false that a, has F.

Conclusion: Therefore, you can’t truly say that a, has F.

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 160.

53. FULL SLIPPERY SLOPE ARGUMENT

Initial Premise: Case C, is tentatively acceptable as an initial presumption.

Sequential Premise: There exists a series of cases C,, C,,...C,_, . where each
leads to the next by a combination of causal, precedent, and/or analogical
steps.

Group Opinion Premise: There is a climate of social opinion such that once
people come to accept each step as plausible, then they will also be led to
accept the next step.

Conclusion: C, is not acceptable (contrary to the presumption of the initial
premise).

Critical Questions

CQ1: How strong is the argument?

CQz: How strong does the argument need to be in order to fulfill its burden
of proof?

CQ3: Will people be led to accept the next step once they come to accept each
step as plausible?

References

Douglas Walton, Slippery Slope Arguments. Newport News, Va.: Vale Press, 1992,
PP 200, 203.



342 Argumentation Schemes

54. ARGUMENT FOR CONSTITUTIVE-RULE CLAIMS
54.1. Physical World Premise Version 1

Premise: A Wis a D.

Warrant: Whenever expressions are referentially coextensive, they are synony-
mous.

Conclusion: *W" means the same as “D.”

Rebuttal Factor

1. The warrant backing does not apply if the premise is not a necessary
truth.

54.2. Physical World Premise Version 2

Premise: In the official rulebook for / (a rulegoverned institution, such as a
game), it is stated that D) counts as W.

Warrant. Official rulebooks correctly report the rules in force.

Conclusion: D counts as W.

Rebuttal Factor

1. The warrant backing applies unless the rule has changed since the
publication of the rulebook.

54.9. Mental World Premise

Premise: Speakers of L believe that “W"™ means the same as “D.”

Warrant. Speakers of a language are generally correct about word definitions
in that language.

Conclusion: “W" means the same as “D."

Rebuttal Factor

1. Speakers are able to use the word “W?” in the correct physical and
grammatical context without being correct about the nature of its
referent or property.

References
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55. ARGUMENT FROM RULES
55.1. From Established Rule

Major Premise: If carrying out types of actions including A is the established
rule for x, then (unless the case is an exception), x must carry out A.

Minor Premise: Carrying out types of actions including A is the established rule
for a.

Conclusion: Therefore, a must carry out A.

Critical Questions

CQu: Does the rule require carrying out types of actions that include A as an
instance?

CQ2: Are there other established rules that might conflict with or override
this one?

CQg: Is this case an exceptional one, that is, could there be extenuating
circumstances or an excuse for noncompliance?

References
Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 147.
55.2. From Rules

Major Premise: If A is the case, then an evaluation E is justified/conduct Cis
required.

Minor Premise: A is the case.

Conclusion: Therefore, evaluation Eis justified/conduct Cis required.

References

Peter Jan Schellens and Menno De Jong, “Argumentation Schemes in Persuasive
Brochures.” Argumentation 18, (2004), p. §11.

55-3. Regulative-Rule Premise Obligation Claim
Premise: A is prohibited (obligatory).
Warrant: One must not (must) do what is prohibited (obligatory).
Conclusion: S must (must not) do A.

Rebuttal Factor

1. Shas an adequate excuse, or an overriding duty.
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56 ARGUMENT FOR AN EXCEPTIONAL CASE

Major Premise: If the case of xis an exception, then the established rule can be
waived in the case of x.

Minor Premise: The case of ais an exception.

Conclusion: Therefore, the established rule can be waived in the case of a.

Critical Questions

CQu: Is it the case of aa recognized type of exception?

CQg2: If it is not a recognized case, can evidence that the established rule does
not apply to it be given?

CQs: If it is a borderline case, can comparable cases be cited?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
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57- ARGUMENT FROM PRECEDENT

Major Premise: Generally, according to the established rule, if x has property F,
then x also has property G.

Minor Premise: In this legitimate case, a has F but does not have G.

Conclusion: Therefore, an exception to the rule must be recognized, and the
rule appropriately modified or qualified.

Critical Questions

CQ1: Does the established rule really apply to this case?

CQz2: Is the case cited legitimate, or can it be explained as only an apparent
violation of the rule?

CQ3: Can the case cited be dealt with under an already recognized category
of exception that does not require a change in the rule?

References

Douglas Walton, A Pragmatic Theory of Fallacy. Tuscaloosa and London: University
of Alabama Press, 1995, p. 148.
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58 ARGUMENT FROM PLEA FOR EXCUSE

Premise 1: Normally, rule R requires or forbids a type of action or inaction T,
which carries with it a sanction (penalty) S.

Premise 2: 1 (the pleader) have committed T.

Premise 3: But I can cite special circumstances that constitute an excuse, E.

Conclusion: Therefore, in this instance, I ought to be exempted from S.

Critical Questions

CQi1: Does E fall under one of the recognized categories of excuses for this
type of case, and, if so, can this inclusion be justified in this case?

CQz2: If E does not fall under a recognized category, then what about this case
is special that justifies the claim to exemption?

CQs3: If Edoes not fall under a recognized category, would it set a precedent,
and if so, would this pose a problem in future cases?

References
Douglas Walton, Appeal to Pity. Albany: State University of New York Press, 1997,
PP- 154, 156.
59. ARGUMENT FROM PERCEPTION
59.1. Argument from Perception
Premise 1: Person Phas a ¢ image (an image of a perceptible property).
Premise 2: To have a ¢ image (an image of a perceptible property) is a prima

facie reason to believe that the circumstances exemplify ¢.
Conclusion: It is reasonable to believe that ¢ is the case.

Undercutter

CQu: Are the circumstances such that having a ¢ image is not a reliable
indicator of ¢?

References

John Pollock, Cognitive Carpentry. Cambridge, Mass.: MIT Press, 1995, p. 53.

59.2. Argument from Appearance

Premise: This object looks like it could be classified under verbal category C.
Conclusion: Therefore, this object can be classified under verbal category C.

Critical Questions

CQ1: Could the appearance of its looking like it could be classified under C
be misleading for some reason?
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CQz: Although it may look like it can be classified under C, could there be
grounds for indicating that it might be more justifiable to classify it under
another category D?

References

"

Douglas Walton, “Argument from Appearance: A New Argumentation Scheme.
Logique et Analyse 195 (2006), pp. 319-340.

60. ARGUMENT FROM MEMORY

Premise 1: Person Precalls ¢.
Premise 2: Recalling ¢ is a prima facie reason to believe ¢.
Conclusion: It is reasonable to believe ¢.

Undercutter

CQ1: Was ¢ originally based on beliefs of which one is false?
CQ2: Is ¢ not originally believed for other reasons?
CQ3: Does the agent who recalls ¢ express doubt about ¢ ?

References

J- L. Pollock, “Defeasible Reasoning.” Cognitive Science 11 (1987), pp. 481-518.
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Refining the Classification of Schemes

It would be very helpful for users of the schemes to have a more refined
system of classification, so that the user could search through to find
a scheme applicable to her needs in a given case by searching under
other, more general ones where the particular scheme being sought is
known to fit. It is already fairly evident from the compendium of schemes
that some schemes fit under others as subspecies of them. For example,
one of the most common schemes is argument from consequences. It is
closely related to practical reasoning. Other schemes, like those for the
slippery slope argument, often fit under the category of argument from
consequences. However, such classifications are not as straightforward as
they initially seem. For example, some slippery slope arguments fit under
the category of arguments from precedent, and therefore may not fit the
scheme of argument from consequences, at least in any straightforward
way. Another very common scheme under which many others fit as sub-
species is the scheme for argument from commitment. Here we have a
cluster of schemes that are closely related to each other, but in complex
ways. Schemes that are very general, like those for argument from conse-
quences and argument from ignorance, are related to many other, more
specific schemes that fall under them. This chapter sets us on the road
to beginning the research project of taking such clusters of schemes and
investigating how they fit together with their neighboring schemes.

Of all the arguments associated with informal fallacies that have been
studied, the one with the most special schemes representing subspecies
that have been identified is the argumentum ad hominem. The most inten-
sive studies on how to classify the critical questions matching the schemes
have been conducted in the case of argument from expert opinion. In
discussing the project of classification of schemes in this chapter, we will
use these two types of arguments as the paradigm cases. At this point we

347
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are far from being able to propose any firmly fixed or final system of clas-
sification of clusters of schemes, but we begin this chapter by proposing a
tentative system as an initial sorting device that can help to organize the
project of conducting further research on classification of the schemes
in the compendium.

1. A PROPOSED GENERAL SYSTEM FOR CLASSIFICATION
OF SCHEMES

It has proved to be very difficult to classify fallacies. The multitude of logic
textbooks that treat informal fallacies typically classify the fallacies into
groups under headings like fallacies of relevance, inductive fallacies, lin-
guistic fallacies, and so forth. Usually a distinction is drawn between for-
mal and informal fallacies (Hamblin, 1970). Fallacies are closely related
to schemes, and indeed most of the leading informal fallacies can be
associated with misuse of schemes, or failure to pay sufficient attention
to the requirements of a scheme. For this reason, in our opinion, the
project of classifying argumentation schemes should be seen as prior to
the project of classifying informal fallacies. Thus we turn to the important
project of classifying schemes.

Not only are some schemes subspecies of others, but in many cases the
schemes appear to overlap, owing to the difficulty of defining the con-
cepts that any classification scheme has to be based on, including con-
cepts like knowledge, causation, inductive reasoning, expert opinion,
consequences, threat, and so forth. For these reasons, any attempt to clas-
sify schemes faces inherent conceptual difficulties, and thus, although a
tentative system for classifying schemes will be presented here, it should
be regarded as merely a hypothesis, a way of moving forward that should
be subject to improvement as each of the concepts contained in it is more
fully analyzed and defined.

That said, we have classified the schemes under three broad headings,
representing the most general categories. The first one is called rea-
soning.! Under it we include deductive reasoning. inductive reasoning,
practical reasoning,* abductive reasoning, and causal reasoning. Reason-
ing is taken in a broad sense to include different kinds of sequences in
which there is a chaining of inferences, such that the conclusion of one
local inference becomes a premise of the next one. The second cate-
gory is that of source-based arguments. This category comprises all those

' On the distinction between reasoning and argument, see Walton, 1ggo.
# Practical reasoning is itself a scheme, but such a fundamental one that we treat it here
as a general heading. The same can be said for abductive reasoning.
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arguments where the argument is dependent on a source, an agent that is
in a position to know something - for example, a witness who is thought to
have seen some event or to have special knowledge about it. In this kind of
argumentation, evaluating the argument depends on characteristics of
the source - for example, the credibility of the source or the expertise
of the source. The third category, that of arguments that apply rules to
particular cases, is also a very broad one. Arguments coming under this
category relate to a situation in which some sort of general rule is applied
to the specifics of a given case, and the argument is decided on the basis
of how well the rule fits the case. Legal arguments, especially the kind
used in trials, commonly fit this classification.

PROPOSED CLASSIFICATION SYSTEM FOR
ARGUMENTATION SCHEMES

Reasoning

1. Deductive Reasoning
Deductive Modus Ponens
Disjunctive Syllogism
Hypothetical Syllogism
Reductio Ad Absurdum
(etc.)
2. Inductive Reasoning
Argument from a Random Sample to a Population
(etc.)
3. Practical Reasoning
Argument from Consequences
Argument from Alternatives
Argument from Waste
Argument from Sunk Costs
Argument from Threat
Argument from Danger Appeal
4. Abductive Reasoning
Argument from Sign
Argument from Evidence to a Hypothesis
5. Causal Reasoning
Argument from Cause to Effect
Argument from Correlation to Cause
Causal Slippery Slope Argument
(see chapter on causal argumentation)
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Source-Based Arguments

1. Arguments from Position to Know
Argument from Position to Know
Argument from Witness Testimony
Argument from Expert Opinion
Argument from Ignorance

2. Arguments from Commitment
Argument from Inconsistent Commitment

3. Arguments Attacking Personal Credibility
Argument from Allegation of Bias
Poisoning the Well by Alleging Group Bias
Ad Hominem Arguments (etc.)

4. Arguments from Popular Acceptance
Argument from Popular Opinion
Argument from Popular Practice
(etc.)

Applying Rules to Cases

1. Arguments Based on Cases
Argument from Example
Argument from Analogy
Argument from Precedent
2. Defeasible Rule-Based Arguments
Argument from an Established Rule
Argument from an Exceptional Case
Argument from Plea for Excuse
3. Verbal Classification Arguments
Argument from Verbal Classification
Argument from Vagueness of a Verbal Classification
4. Chained Arguments Connecting Rules and Cases
Argument from Gradualism
Precedent Slippery Slope Argument
Sorites Slippery Slope Argument

As noted earlier, some of the classifications are controversial. For exam-
ple, argument from ignorance is classified here under source-based argu-
ments, but a strong case could be made for classifying it as a special
category of knowledge-based arguments. Studies of the argument from
ignorance have shown that it has several different forms (Krabbe, 1992;
Walton, 1995). Sometimes it is knowledge-based, but in other instances it
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is a dialectical type of argumentation that could perhaps better be classi-
fied under arguments from commitment. We make no further comment
here on the issue, acknowledging that there are various different types of
argument from ignorance, and that while some of them should clearly be
classified as source-based arguments, many others might fit better under
a knowledge-based category.

Some of the arguments have been classified under the heading of
applying rules to cases. Many of these have various different forms, and
thus do not fall simply into any one category. The most outstanding exam-
ple is that of the slippery slope argument. In some cases slippery slopes
fall under the category of argument from vagueness of a verbal classifi-
cation, while in other cases they're clearly causal arguments, arguments
bascd on precedents, or a chain of argumentation combining all of these
types of arguments. The slippery slope argument is often such a complex
argument, combining many other subarguments of different types, that
it is impossible to classify it under any single heading. Finally, it should be
noted that it is well established that ad hominem arguments and ad pop-
ulum arguments can also be classified into many different subtypes. Thus
a single argument may be properly classified under one of these general
headings - as an ad hominem argument, for example — but there may be
many subtypes of ad hominem that are related to other categories and
other argumentation schemes and hence do not fit entirely into the ad
hominem category. So we stress again that the system of classification we
tentatively propose here is very broad, and much in need of refinement as
the field of studying argumentation schemes begins to recognize many
more special types of arguments that fit into these various categories.
The preceding chapters have shown how each of these main categories
of arguments, like ad hominem and ad populum, can have many sub-
types. As research on argumentation schemes moves ahead, more and
more of these subtypes will be discovered, making further refinement of
this system of classification more complex.

2. CLASSIFICATION OF AD HOMINEM SCHEMES

The various argumentation schemes closely related to the argumentum ad

hominem have been classified by Walton (1998, pp. 259-263), according

to the system presented in Figure 10.1. Figure 10.1 shows which forms

of argument are subspecies of others. At the top of the figure, argument

from commitment is represented, and just below that, argument from

inconsistent commitment. Just under that, argument from pragmatic __.._

inconsistency is represented. Related to these are the schemes for tb/\;:‘.xﬂ'iﬁb.x;‘j
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FIGURE 10.1. Classification of ad hominem schemes and related schemes.

three basic types of ad hominem argument - the generic type (sometimes
called direct or abusive), the circumstantial type, and the bias type.
Here is the scheme for argument from pragmatic inconsistency, along
with its matching set of critical questions. It isimportant to recognize that
putting forward an argument fitting this scheme is not necessarily a per-
sonal attack used to attack a person by alleging that he has bad character.

ARGUMENT FROM PRAGMATIC INCONSISTENCY

Premise: a advocates argument a, which has proposition A as its conclusion.

Premise: a has carried out an action, or set of actions, that imply that a is
personally committed to - A (the opposite, or negation, of A).

Conclusion: Therefore, a’s argument « should not be accepted.
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Critical Questions

CQu: Did a advocate « in a strong way indicating her personal commitment
to A?

CQz: In what words was the action described, and does that description imply
that a is personally committed to the opposite of A?

CQ4: Why is the pragmatic inconsistency indicated by satisfactory answers to
CQ1 and CQz2 a relevant reason for not accepting argument or?

It is important for the reader to recognize that argument from prag-
matic inconsistency is not the same as the circumstantial ad hominem
argument. The latter is a species of the former used to argue that the
opponent is a person of bad character, and therefore that his opinion
should be discounted. Of course, the circumstantial ad hominem is a
species of argument from pragmatic inconsistency, but it does not follow
that the two types of argument are the same in all instances.

Figure 10.1 displays the relationships among the various argumen-
tation schemes, both for the tvpes of ad hominem argument identi-
fied by Walton (1998) and for the closely related schemes like argu-
ment from commitment, argument from inconsistent commitment, and
argument from pragmatic inconsistency. Most notable in this analysis
is that nonc¢ of these three forms of argument is taken to count as a
genuine ad hominem argument. All the other argumentation schemes
represented in Figure 10.1 are classified as genuine ad hominem argu-
ments.

TWO WRONGS AD HOMINEM

Premise: Proponent: Respondent, you have committed some morally blame-
worthy action (and the specific action is then cited).

Conclusion: Respondent: You are just as bad. for you have also committed a
morally blameworthy action (then cited, generally a different type of action
from the one cited by the proponent but comparable with respect to being
blameworthy). Therefore, you are a bad person, and your argument against
me should not be accepted as having any worth.

Critical Questions

CQu: Is there evidence to support the proponent’s allegation that the respon-
dent committed a blameworthy act?

CQz2: If the answer to CQ1 is yes, then should the respondent’s counteraccu-
sation be rated as very credible?

CQg: Is the respondent’s counteraccusation in the dialogue relevant to the
proponent’s original allegation?
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Several of the argumentation schemes in Figure 10.1 are not in the
compendium, and so the schemes for these forms of argumentation are
presented here.

DOUBLE STANDARD

Premise 1: The respondent has one policy with respect to a.

Premise 2: The respondent has another (different) policy with respect to b.
Premise 3: ais similar to b (or comparable to »in some relevant respect).
Conclusion: Therefore, the respondent is using a double standard.

Critical Questions

CQ1: What is the respondent’s policy with respect to a?

CQz2: What is the respondent’s policy with respect to

CQg: How is the one policy different from the other?

CQ4: How is asimilar (or comparable) to 4

CQs: Can the differences in policies be explained, or is it significant as evidence
that the respondent’s policies are inconsistent in some important way?

UNIVERSAL CIRCUMSTANTIAL AD HOMINEM

Premise 1: a advocates argument a, which has proposition A as its conclusion,
which says that everybody should be committed to A.

Premise 2: ais bound by the ‘everybody’ in premise 1.

Premise 3: a has carried out an action, or a set of actions, that imply that a is
personally committed to —A.

Premise 4: Therefore, ais a morally bad person.

Conclusion: Therefore, a's argument & should not be accepted.

Critical Questions

CQ1: Does a’s argument conclude that everybody should be committed to A?

CQz2: Is there any basis for @ being an exception to the commitment?

CQs: Does the action, as described, imply that a is personally committed to
the opposite of A?

CQ4: Why does it follow (if it does) that the alleged practical inconsistency
shows that ais a bad person?

CQxs: Is a's being a bad person a good reason for concluding that a's argument
should not be accepted?

GROUP CIRCUMSTANTIAL AD HOMINEM

Premise 1: a advocates argument «, which has proposition A as its conclusion,
which says that everybody in group G should be committed to A.
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Premise 2: a belongs to a group, G.

Premise 3: a has carried out an action, or a set of actions, that imply that a is
personally committed to -A.

Premise 4: Therefore, ais a morally bad person.

Conclusion: Therefore, a's argument a should not be accepted.

Critical Questions

C:Q1: How exactly does the argument « state or imply that everybody in group
G should be committed to A?

CQz2: Does a belongs to group G?

CQ3: Does a belong to other groups that would have goals affecting a's com-
mitment to A?

CQ4: Does a's action, as described, imply that a is committed to the opposite
of A?

CQ5: Why does it follow (if it does) that the alleged practical inconsistency
shows that ais bad person?

CQ6: Is a’s being a bad person a good reason for concluding that a’s argument
should not be accepted?

ARGUMENT FROM GUILT BY ASSOCIATION

Premise 1: a is a member of, or is associated with, group G, which should be
morally condemned.

Premise 2: Therefore, a is a morally bad person.

Conclusion: Therefore, a’s argument a should not be accepted.

Critical Questions

CQ1: What evidence is there that a is a member of G?

CQz2: If ais not a member of G, but has been associated with G, how close was
this association?

CQg: Is G a group that should be morally condemned?

CQ4: Is it possible that even though ais a member of G, a group that ought to
be condemned, ais not a bad person?

SITUATIONALLY DISQUALIFYING AD HOMINEM ARGUMENT

Premise 1: In dialogue D, a advocates argument a, which has proposition A as
its conclusion.

Premise 2: a has certain features in his personal situation that make it inappro-
priate for him to make a dialectical contribution to D.

Premise 3: Therefore, a is a morally bad person.

Conclusion: Therefore, a’s argument a should not be accepted.
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Critical Questions

CQ1: What features of a's personal situation make it inappropriate for him to
contribute to D?

CQz: Do the features of a’s situation cited give any good reason to make one
conclude that it is inappropriate for him to contribute to D?

C€Qg: Could a's argument be worth considering on its merits, even though
there is reason to think them inappropriate for D?

POISONING THE WELL AD HOMINEM ARGUMENT

Premise 1: For every argument « in dialogue D, person a is biased.

Premise 2: Person a's bias is a failure to honestly take part in a type of dialogue
D, that « is part of.

Premise 3: Therefore, ais a morally bad person.

Conclusion: Therefore, a should not be given as much credibility as it would
have without the bias.

Critical Questions

CQ1: What is the evidence that a has been biased with respect to every argu-
ment in the dialogue?

CQ2: Is the bias a normal partisan viewpoint that a has shown, or can it be
shown to indicate that a is not honestly participating in the dialogue?

CQ3: In what respect is a a bad person, judging from the evidence of his
participation in the dialogue that gives a reason for doubting his credibility?

LOGICAL INCONSISTENCY CIRCUMSTANTIAL
AD HOMINEM ARGUMENT

Premise 1: a advocates argument a, which has proposition A as its conclusion.

Premise 2: ais committed to proposition A (generally, or by virtuc of what she
has said in the past).

Premise 3: a is committed to proposition = A, which is opposite of the conclusion
of the argument « that a presently advocates.

Premise 4: Therefore, a is a morally bad person.

Conclusion: Therefore, a's argument « should not be accepted.

POISONING THE WELIL BY ALLEGING GROUP BIAS

Premise 1: Person a has argued for a thesis A.

Premise 2: But a belongs to or is affiliated with group G.

Premise 3: Itis known that group Gis a special-interest partisan group that takes
a biased (dogmatic, prejudiced, fanatical) quarrelling attitude in pushing
exclusively for its own point of view.
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Conclusion: Therefore, one cannot engage in open-minded critical discussion
of an issue with any member of G, and hence the arguments of a for A are
not worth listening to or paying attention to in a critical discussion.

Critical Questions

CQ1: Has a given any good reasons to support A?

(Q2: What kind of bias has a exhibited, and how strong is it?

CQg: Is it the kind of bias that a has exhibited a good reason for concluding
that she is not honestly and collaboratively taking part in the dialogue?

CQ4: Is there evidence of a dialectical shift in the case - for example, from a
persuasion dialogue to a negotiation?

CQs5: Is the bias indicated in CQz2 of the very strong type that warrants the
conclusion that a is not open to any argumentation that goes against her
position (or seems to her to go against her position)?

TU QUOQUE

Premise: Proponent: Respondent, you are a morally bad person (because you
have bad character, are circumstantially inconsistent, biased, etc.); therefore,
your argument should not be accepted.

Conclusion: Respondent: You are just as bad, therefore your ad hominem argu-
ment against me should not be accepted as having any worth.

Critical Questions

CQa: Is the proponent’s ad hominem argument a strong one (according to
the criteria for whatever type it is)?

CQ2: Is the respondent’s ad hominem argument a strong one (according to
the criteria for whatever type it is)?

CQj3: If the proponent’s ad hominem argument is strong, how much credibility
should be given to the respondent as an honest arguer who can be trusted
to make such an allegation?

4. CLASSIFYING THE SUBTYPES OF AD HOMINEM ARGUMENT

The system of classification of schemes proposed in Figure 10.1 presup-
poses a precise knowledge of all the ad hominem argumentation schemes
presented in section 2 of this chapter. Many users of the compendium
who want to apply it to arguments in conversational discourse may not
be familiar with the details of all these schemes, or have them ready at
hand. Such users will need a more general classification of the varicties
of ad hominem argument that can be used to draw distinctions between
one type of ad hominem argument and another. A second classification
scheme for subtypes of ad hominem argument has been presented by



358 Argumentation Schemes
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FIGURE 10.2. Classification of subtypes of ad hominem arguments.

Walton (1998, p. 261). The second classification, shown in Figure 10.2,
represents a working system of classification that can be more easily used
by those identifying, analyzing, or evaluating ad hominem arguments
found in a text of discourse, and wishing to fit them into different classi-
fications.

The guilt by association ad hominem argument is classified as a com-
plex subtype involving a group attack (Walton, 1998, p. 261). The three
subtypes of direct, circumstantial, and bias ad hominem are presented
in Figure 10.1 as having a special place of importance. They are called
the three primary subtypes.

Under the direct (ethotic) type, five special subtypes have been recog-
nized (Walton, 1998, pp. 249-250; 2002, p. 51), as listed at the top of
Figure 10.2.

Negative Ethotic Argument from Veracity

Premise 1: a has a bad character for veracity.
Conclusion: Therefore, a's argument should not be accepted.
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Negative Ethotic Argument from Prudence

Premise 1: a has a bad character for prudent judgment.
Conclusion: Therefore, a's argument should not be accepted.

Negative Ethotic Argument from Perception

Premise 1: ahas a bad character for realistic perception of the situation.
Conclusion: Therefore, a's argument should not be accepted.

Negative Ethotic Argument from Cognitive Skills

Premise 1: a has a bad character for logical reasoning.
Conclusion: Therefore, a's argument should not be accepted.

Negative Ethotic Argument from Morals

Premise 1: a has a bad character for personal moral standards.
Conclusion: Therefore, a's argument should not be accepted.

Critical Questions

CQu: Is the premise that a is a person of bad character true (or well sup-
ported)?

CQz2: Is the issue of character relevant in the dialogue in which the argument
was used?

CQg: Is the conclusion that the argument a should be (absolutely) rejected
even if other evidence to support a has been presented, or is the conclusion
merely (the relative claim) that a should be assigned a reduced weight of
credibility, relative to the total body of evidence available?

Thus although identifying the direct or ethotic type of ad hominem
argument may seem fairly straightforward, even it can be classified into
a set of subtypes that represent special forms of it.

The general lesson here is quite important. Classifying the various sub-
schemes of a particular type of argument helps us to identify and define
it as a type of argument by drawing contrasts, not only between the dif-
ferent subspecies, but also between all these and other argumentation
schemes that are related to them. We can see from the example of the
ad hominem how many different important varieties exist as subschemes,
and how it is related to other basic forms of argument, like argument
from pragmatic inconsistency, with which it is often confused. The clas-
sification of these subschemes, along with related schemes, performs a
function like that of a system of ontology in computing. It enables us to
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clearly define concepts that we need to use by constructing classification
trees that display how some of the concepts in a family fall under other,
more general concepts. How it works here is that, first of all, we have to
construct a tree representing the precise relationships among the argu-
mentation schemes that fall into a certain group or family. We can then
use this technical device to draw up a more user-friendly classification of
subtypes of a given type of argument, so that this simplified classification
system can be applied without the user having to know all the precise
details of the scheme tree.

4. COMPLICATIONS

Of course, this is not the first classification of forms of argument to be
proposed. In antiquity as well as in modern times, both the philosophical
and rhetorical traditions have developed such classifications. None, how-
ever, provides the level of detail and practical ease of use that we are after.
Perelman and Olbrechts-Tyteca (196q), for example, list an extensive set
of rhetorical argumentation schemes in four groups (based in part on
a Quintilian model): quasi-logical, based on reality, establishing reality,
and dissassociative. Beneath this four-way division, however, there is no
further structure, which leaves an arguer or analyst with litte to go on
when trying to select a particular scheme. What we need is something
like the Linnean model of arranging like species in genera, like genera
in families, and so on. Linnean taxonomy supports keys that offer dis-
tinguishing features at each step down the classificatory tree — such keys
make the job of the user of the taxonomy much easier.

Kienpointner (1986, 1992) has constructed a taxonomy based upon
several fundamental distinctions. The first is the descriptive-normative
distinction, whereby schemes of the former type involve no normative
propositions among their premises and conclusions. The second is the
real-fictitious distinction, whereby schemes of the former type involve no
“fictitious” propositions (indicated by their expression in thc subjunc-
tive). The third is the pro-contra argumentation distinction, marking the
use to which an argument is put in either supporting or countering a
claim. Finally, drawing on Toulmin (1958), Kienpointner distinguishes
warrant-using from warrant-establishing schemes, the former of which
employ a warrant in arguing for a claim, while the latter have a warrant
as their claim. Working very much in the same vein, Kienpointner is
nonetheless much more detailed than Perelman and Olbrechts-Tyteca,
but the taxonomy suffers from a number of problems.
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Katzav and Reed (2004a) closely analyze Kienpointner's taxonomy in
comparison to Walton's set of schemes (19g6). They argue in favor in
Kienpointner’s “semantic” classification, relying on instrinsic features of
arguments (and specifically, of premises and conclusions and their link-
age and assembly) and excluding contexts and situations of argument
from the classification scheme. But they then argue that many of Kien-
pointner’s own analytical distinctions fail to be grounded in semantic
properties of this sort. In place of Kienpointner’s taxonomy, they propose
a method of constructing a taxonomy based exclusively on the semantic
properties of warrants. Katzav and Reed (2004b) construct a complete
taxonomy for a similarsized set of schemes that has several interesting
properties. First, it explicitly admits of extension, so that schemes that are
more specific can be slotted in beneath those that are less specific. This
is an important property of a taxonomy, particularly when considering
applications in artificial intelligence in which some very specific schemes
are now starting to be proposed for very specific purposes (such as the VS
scheme discussed in Tolchinsky et al., 2006, used to capture arguments
about the viability of organs for transplant in the CARREL system). Sec-
ondly, and perhaps rather troublesomely, Katzav and Reed demonstrate
how their set of schemes can be organized according to multiple and
orthogonal hierarchical classifications. The first, and most comprehen-
sive, hierarchy divides between relations based on intrinsic features and
those based on features extrinsic to the propositions in premises and
conclusions, and thence between groups of relations such as those deriv-
ing from causality, from normativity, from specificity, from identity, and
so on. But then a second classificatory mechanism is described — based
on the arity of the relation upon which a scheme is based. In this way,
(almost) any scheme in the first hierarchy could be classified as a 2-, 3-,
or n-arity scheme according to this second mechanism. Even more prob-
lematic is a third mechanism, based on class membership. According to
this approach, the topmost division is between relations that are based
on class membership and those that are not. The classification by the
first mechanism is completely re-wrought by this third.

Given our experience with the task of classifying just one small subset
of schemes, those related to ad hominem arguments, it is perhaps no sur-
prise that a single all-encompassing Linnean taxonomy is deficient in the
ways Katzav and Reed highlight. The success of a classification scheme
depends heavily on what it is to be used for. Our focus here is squarely
upon building a practical taxonomy of schemes that can be used in
both teaching and research, for both producing arguments oneself and
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analyzing the arguments of others. With this in mind, the classification
laid out at the start of the chapter provides a natural arrangement based
on semantic properties (following Kienpointner and Katzav and Reed)
that aids in practical navigation. It also supports extension and refine-
ment (following Katzav and Reed). It may be that these schemes could
be reorganised (according to arity, for example), but such a reorganisa-
tion would need to demonstrate greater utility to the end users of the
classification.

5. CONCLUSIONS

In arriving at the system for classification of schemes proposed in section
one, we considered several systems, and tested each of the systems against
the set of schemes in the compendium as well against other subschemes
we know about. It turned out to be quite difficult to find a single system
that could do justice to all these schemes. For this reason, we were initially
very reluctant to propose any classification system at all, at this stage of
research into schemes. On the other hand, logic textbooks that treat of
fallacies, and the defeasible types of argument that correspond to them,
already use rough systems of classification. The problem is that the sys-
tems of classification currently in use are widely different from each other
and appear to exhibit little agreement. Indeed, an even worse problem is
that the informal logic textbooks offer classification systems of fallacies,
not realizing that any such system depends on a prior classification of the
argumentation schemes underlying, and associated with, the fallacies.

Thus we seem to be caught in a dilemma. We need a working system
of classification for schemes, but given that the schemes have not yet
been formalized, and therefore have not vet been precisely defined in a
formalistic way, any classification system will eventually have to be mod-
ified once such a formalization of the schemes has been achieved. This
problem is typical of any kind of ongoing research, especially if it is still
atan early stage. An ontology, or classification of basic concepts, is highly
necessary, and extremely useful to help the research move forward, even
though it should not be regarded as fixed in place permanently. Instead,
it should be regarded as a hypothesis that is subject to refinement as new
varieties and subspecies are encountered and classified.

In this chapter we used the case of the ad hominem argument to illus-
trate the nature of the problem of extending the proposed classification
system to deal with complex types of argument that contain numerous
subtypes. As research on schemes continues, more and more of these
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subtypes will be discovered. The tools for formalizing the schemes in the
critical questions, like the Carneades system, are still at a relatively early
stage, and deal only with the basic schemes and the basic critical ques-
tions matching them. Much research in argumentation theory is now
needed to extend such formal models to cope with the complications of
dealing with all the new varieties of schemes and critical questions that
will be discovered.
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Formalizing Schemes

The goal of this chapter is to show how to formalize the schemes by
expressing each scheme as a formal inference structure in a way compa-
rable to forms of inference we all are already familiar with in deductive
logic, and to some extent in inductive reasoning. Although deductive and
inductive forms of argument can be included as argumentation schemes,
the most difficult part of this project is the formalization of the defeasible
schemes. The defeasible schemes listed in the compendium represent the
most common forms of reasoning not only in everyday discourse, but also
in special contexts of use like legal and scientific reasoning. The defeasi-
ble schemes presented in the compendium look to have a rough formal
structure, but there is a wide variety of them, utilizing many different
kinds of variables and constants. Before the schemes can be formalized,
further clarifications need to be made (Verheij, 2003).

1. THE DEFEASIBLE MODUS PONENS FORM OF SCHEMES

In order to be useful in logic, artificial intelligence, and related scien-
tific fields, schemes must be formalized, meaning that they have to be
codified in some precise way so that the coder (whether machine or
human) can recognize a particular argument as fitting a scheme and
then use it to derive conclusions from the given set of premises based on
that identification. Once an argument is recognized as fitting a scheme,
an argument markup, utilizing an argument diagram, can reconstruct
the argument in a given case using the scheme as a template or pattern
on which to frame the reconstruction. As part of the reconstruction,
for example, the coder might identify a missing premise that needs to
be inserted before the conclusion can be drawn, based on the require-
ments of the scheme. Such a formalization could be extremely useful

364
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for many purposes. It could be used to identify types of arguments from
a natural language corpus of discourse. It could even be used to con-
struct arguments, thus yielding a mechanized procedure for argument
invention. Schemes, once formalized with constants and variables identi-
fied as occurring in their proper places in the premises and conclusion,
could have a function similar to rules of deductive logic that are help-
ful for evaluating arguments as strong or weak, according to specify
criteria.

One problem is that the schemes cited in the compendium have
been defined only in a rough-and-ready way. They do have character-
istic premises and conclusions that can be identified, practically speak-
ing, but the majority of them do not conform to the notation of any
known formal model of argument. Some of them look like deductive
arguments; others look like inductive arguments; but the broad majority
of them are defeasible arguments that don’t fit deductive or inductive
forms of reasoning. They are plausible arguments that give tentative
grounds, subject to qualification, for accepting a conclusion as plau-
sible. But they're also arguments that are subject to defeat when new
evidence comes into a case indicating that the circumstances of the case
fit one of the qualifications on which the original argument needed to be
based.

As we look over the schemes in the compendium, there is a clue
suggesting that at least some of them, and perhaps even most of them,
have what looks to be a kind of modus ponens structure. Consider the
scheme for argument from commitment (Walton, 1995, p. 144), where
Pis a participant in a discussion and A and Bare propositions.

Scheme for Argument from Commitment

Generally, if Pis committed to A, then Pis also committed to B.
Pis committed to A.
Therefore, Pis committed to B.

Although this scheme looks to have a general structure comparable to
modus ponens, the term ‘generally’ in the first premise indicates that the
argument is best taken to be defeasible. But can there be a defeasible
modus ponens type of argument, different from the deductive form of
modus ponens that we are so familiar with? One development that offers a
way to begin the formalization of schemes is the hypothesis that many of
the schemes listed in the compendium have a form that can be reduced
to a defeasible modus ponens structure (Walton, 1992, p. 217).
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Verheij (2001, p. 232) draws a distinction between the familiar modus
ponens form of argument from classical deductive logic and a defeasible
form that he calls modus non excipiens. His distinction depends on the
kind of rule on which the inference is based. If a rule is strict, that is, if
it admits of no exceptions, the usual modus ponens can be applied.

Modus Ponens

As arule, if P, then Q.
P.
Therefore, Q.

For example, if the given argument is based on a universal generalization
about all triangles, without exception, modus ponens can be applied. But if
the rule is one that admits of exceptions (a defeasible rule), an additional
premise needs to be taken into account. This kind of case requires a
different argumentation scheme.

Modus Non Excipiens

As a rule, if P, then Q.

P.

Itis not the case that there is an exception to the rule that if P, then Q.
Therefore, Q.

Modus non excipiens should be applied in a case where both strict rules
and rules admitting of exceptions might possibly come into play (Ver-
heij, 2000, p. 5). Instead of using Latin expressions, these two forms of
argument could more simply be called strict modus ponens (SMP) and
defeasible modus ponens (DMP).

There is a growing consensus that all argumentation schemes can be
cast in the modus ponens form and that this form is especially suitable for
legal argumentation (Verheij, 2003; Walton, 2006). Such a hypothesis
rests on the prior assumption that there can be a defeasible modus ponens
as well as a deductive modus ponens. This observation in itself presents an
initial problem for the classification of schemes, for if all the defeasible
schemes have this form, can modus ponens itself be viewed as an argumen-
tation scheme? Is DMP a general form of inference underlying most of
the schemes in the compendium?

* Another example of a scheme from the compendium that has the
DMP form (Walton and Reed, 2002) is that of argument from popular
opinion.
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Scheme for Argument from Popular Opinion

If a large majority (everyone, nearly everyone, etc.) accepts A as true,
then there exists a (defeasible) presumption in favor of A.

A large majority accepts A as true.

Therefore, there exists a presumption in favor of A. (Walton, 1996,

p- 83)

The way this scheme is presented here shows clearly that it can be cast
in a defeasible modus ponens form. The question now is whether many or
most of the defeasible schemes in the compendium can be formulated
in such a way that they explicitly show a defeasible modus ponens form.

This question takes us back to the related problem of classifying the
schemes. Many of the schemes in the compendium appear to have a core
modus ponens structure in general outline, but also have many special
premises and variables that are also parts of the form of the argument.
Consider the schemes for the slippery slope type of argument or the
ad hominem type of argument. It has been shown by Walton (1992,
p- 217) how modus ponens has a defeasible form where the major premise
is a defeasible conditional, and how the structure of slippery slope argu-
mentation is based on a forward chaining of such arguments (p. 225).
Many of the other complex schemes listed in the compendium might be
fitted under argument from commitment, which has a defeasible modus
ponens form, but also has many other components that are not easily
formalized, and do not easily yield to some kind of analysis using only
modus ponens reasoning. Therefore the task of seeing how these complex
forms are based on an underlying modus ponens structure involves consid-
erable analysis and study. Still, the conjecture that many of the schemes
in the compendium have the underlying structure of a defeasible modus
ponens form of argument is a good hypothesis for moving forward and
investigating the project of formalization of schemes.

2. SCHEMES IN AML

Araucaria, explored in more detail in Chapter 12, provides a software tool
for creating argument analyses and, most importantly for our task here,
for creating analyses that are founded upon argumentation schemes. In
order to build a software system, it is necessary to have at least some sort
of formal characterization of the analytical components that the software
will need to store and manipulate. This is a “weak” kind of formalization
that is purely descriptive.
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Araucaria’s underlying representation language is an XML language,
the Argument Markup Language. AML is defined using a DTD, a sim-
ple and straightforward language-design mechanism. One of the basic
components of arguments from Araucaria’s point of view is a proposi-
tion or PROP - loosely, a box in examples such as Figure 1.2 above. The
definition of this component is as follows:

< !ELEMENT PROP (PROPTEXT, OWNER*, INSCHEME*)>

The PROPTEXT component details the text or, roughly, the proposi-
tional content of a given PROP. The OWNERs of a PROP allow analysts
to distinguish between viewpoints in an argument (and to lay a founda-
tion for marking up argumentative dialogue, which is currently work in
progress). Finally, the INSCHEME component allows the analyst to indi-
cate that a PROP belongs to a given scheme. Notice that the Kleene star
in the definition allows multiple INSCHEME tags for a given PROP - that
is, a given proposition can be in more than one argumentation scheme.

The following definition of the (empty) INSCHEME tag, includes two
references, one to a unique scheme name, the scheme attribute, and one
to a unique identifier, schid. It is important to include both so that any
given PROP can be marked as belonging not only to a scheme of a
particular type, but also to a particular instance of that schd me within
the current text (so that multiple instances of a given scheme can be
identified uniquely).

<!ATTLIST INSCHEME scheme CDATA #REQUIRED
schid CDATA #REQUIRED>

Finally, the scheme attribute in the definition corresponds (in process-
ing, not in AML definition) to an element in the SCHEMESET tag of
the AML file. For ease of exchange and independence, each AML anal-
ysis includes the complete set of scheme definitions that are used in the
analyzed text. The SCHEMESET (which can also be saved separately,
and thereby adopted in different analyses) is composed of a series of
SCHEME elements.

<I|ELEMENT SCHEME (NAME, FORM, CQ*)>

Thus each scheme has a unique name (e.g., “Argument from Expert
Opinion” in the schemeset corresponding to Walton, 1gg6). The CQ
elements allow specification of critical questions, and the FORM element
supports specification of the formal structure of a scheme, thus,

<!|ELEMENT FORM (PREMISE*, CONCLUSION)>
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where both PREMISEs and CONCLUSION:S are ultimately just proposi-
tions expressed in text.

In this way, AML supports the specification of argumentation schemes
in a machine-readable format. It is flexible enough to capture various
types of argumentation schemes, including examples from Kienpoint-
ner (1986), Walton (19g6), Grennan (1997), and Katzav and Reed
(2004). Similarly, it is flexible enough to handle and match other types of
argumentation analysis in diverse domains, including Wigmore charts in
reasoning about legal evidence (Prakken et al., 2003) and Pollock-style
inference graphs (Pollock, 1995). At the same time, the language is sim-
ple enough to support manipulation by a number of systems, tools, and
utilities, including, of course, Araucaria. But AML is also used by several
other utilities, and its schemes are being employed in the construction
of a large online corpus' of natural argumentation, available online at
<http://arg.computing.dundee.ac.uk>.

AML, however, does not provide the “strong” type of formalization
required for reasoning about, and with, the structure of schemes. For
this, more detail is required. The next three sections review three com-
plimentary approaches that work toward such strong formalization.

9. ELEMENTS OF A LOGICAL FORMALIZATION OF SCHEMES

A simple starting point for formalization is propositional logic, PL, from
which we take our propositions (Props) and propositional variables, and
all the usual operators. Next, we define a set of attributes, 7. This set
contains any number of arbitrary tokens. Attributes are associated with
propositions by the typing relation, 7, thus: t : Props — P(T). That is,
the typing relation associates with every proposition a set of attributes, or
“type.”

The next step is to define scheme structures formally. The approach
presented here is based on the implementation of the Argument Markup
Language DTD (Reed and Rowe, 2001), and is designed to facilitate
practical and reusable implementation. The set, &, of schemes in a par-
ticular system is comprised of a set of tuples of the following form:
<SName, SConclusion, SPremises>, where SName is some arbitrary token,
SConclusion € T, and SPremises C T. If 3¢ € E such that £ = <o, 0,,

' Clearly, the use of a markup language and the presentation here is suggestive of other
work in corpus linguistics. There is not space here to explore the relationships between
AML and corpus research; the interested reader is directed to the website for further
details.
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o, > then =3¢' € E/{§}, such that &' =<g,,0,.0,>0r¢ =<o;.0,.
o, >, for any 0,. 0,. 0. In this way, a scheme is uniquely named and is
associated with a conclusion type and a set of premise types.

Finally, an instantiation is an argument based upon one of the schemes.
An instantiation is thus a tuple, <Name, Conclusion, Premises> such that
for some < SName, t, SPremises> € E, where SName = Name,

Conclusion € Props A  t(Conclusion) =t, and

Vp € Premises, p € Props A the set {m|m = t(p)} = SPremises*

In this way, an instantiation of a scheme named SName must have a
conclusion of the right type, and all the premises, each of which is also
of the right type. (Note that this latter requirement is actually a little too
strong for most natural models of scheme usage, as schemes often involve
some premises being left implicit, to form enthymematic arguments. The
simplification is useful at this stage of development and does not preclude
more sophisticated handling later.)

This model supports a straightforward mechanism for representation
of schemes. It does not, as it stands, give an agenta mechanism for reason-
ing with schemes and for building (that is to say, chaining) arguments
using schemes. Through structures such as critical questions (Walton,
1996), argumentation schemes offer the potential for a sophisticated
model of dialectical argument-based nonmonotonic reasoning. Such a
modelis currently under development (see Prakken etal., 2003, for some
preliminary steps in this direction.) In the meantime, a simple solution
suffices to support development of both theory and implementation.

To sketch how this works, we define a new operator, —, that corre-
sponds to implication extended to schemes. That is, in this system, if
a D B, then @ — B, but also, if there exists an instantiation of an argu-
ment scheme <N, C, P> in which 8= C and @ € P. then ¢ — B. Dung-
style definitions of acceptability and admissibility are then formed using
deductive closure on — rather than D, and everything else remains as
before. Thus, the representation of argumentation schemes is brought
into the standard models of defeasible argumentation of Dung, Prakken,
Vreeswijk, Verheij, and others.

There are two distinct facets to implementation that can handle
schemes. The first is the ability to represent and manipulate scheme-
based structures in the one-agent setting in a flexible and scalable way.
The second is the ability to utilize that representation in the multi-agent
case, and to exploit representational structure in communication design.

*Set equivalence here is taken to mean identical membership.
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4. FORMALIZATION OF SCHEMES IN THE CARNEADES SYSTEM

Carneades is not a formalization of argument in the manner of a deduc-
tive formal system of logic. It is a computational model that builds on
ontologies from the semantic web to build a system for using argumenta-
tion schemes in legal reasoning. In effect, the model is an abstract func-
tional specification of a computer program and can be implemented
in any programming language. Arguments modeled in the Carneades
system can be visualized using an argument diagram because the basic
structure Carneades uses, following the model of the semantic web, is
that of the directed labelled graph. The nodes represent objects and
the arrows represent binary relations.? It is especially important for our
purpose to look carefully at how Carneades models the notion of argu-
ment defeat. What are called defeaters or rebuttals in Pollock’s language
are modeled as arguments that go in the opposite direction from that
of another argument at issue. For example, if one argument at issue is
pro, its rebuttal would be another argument con that argument. Premise
defeat is modeled by an argument con an antecedent or assumption, or
pro an exception (Gordon, 2005, p. 56). In Carneades, a Pollock-style
undercutter of an argument n is modeled as an argument against the
implicit applicability presumption of a scheme, that is, an argument con
the atom.

The Carneades system defines three kinds of defeat relations or argu-
ment rebuttals. The first type consists of arguments con the consequent
of a pro argument. The second type consists of arguments pro the conse-
quent of a con argument. The third type consists of arguments proalterna-
tive positions on the same issue. Undercutters correspond to arguments
con applicability presumptions. An example is the assumption that the
generalization “Birds fly” is applicable to Tweety.

An output representing an argument in Carneades can be visualized
using an Araucaria argument diagram. The basic units of the system,
called atoms, as in the example (asserts Gloria (killed joe
sam) ), are made up of subjects, objects, and binary predicates. Atoms
are defined as RDF triples of the following kind (Gordon, 2005, 54).

type atom =
{predicate: symbol,
subject: symbol,
object: datum}

3 The resource description tramework (RDF) of the semantic web provides an XML syntax
representing a graph.
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Argumentation is viewed as a model construction process that tracks
issues about which atoms should be included in a domain model. An
issueis defined as a record for keeping track of the arguments proand con
each position (Gordon, 2005, p. 55). A poesition, which can be accepted
or rejected or can remain undecided, is a proposed or claimed value of
an atom. An argument is defined as a single atom called a consequent
and another set of atoms called premises. The distinctive feature of how
Carneades models arguments is that it recognizes three different types of
premises called antecedents, assumptions, and exceptions. Antecedents
are normal premises that are assumed to be acceptable. and that must be
justifiable to make an argument acceptable. Assumptions are assumed to
be acceptable unless called into question. Exceptions are premises that
are not assumed to be acceptable, but are taken for granted for the sake
of argument unless they are challenged. This distinction can be clarified
by comparing the three kinds of premises to critical questions matching
an argumentation scheme. They can be classified into three categories,
depending on whether they are treated as antecedents, assumptions,
or exceptions. Antecedents are like premises that are already present
as required premises in a scheme, and so critical questions question-
ing them can be seen as redundant. Assumptions are premises that are
assumed to be true, and exceptions are premises that are assumed to be
false, even though they may later be shown to be true.

It is important to note that an exception is different from the negation
of a presumption. A presumption is an additional premise in the gen-
eralization (conditional) that represents the structure of the argument.
Consider the conditional in the Tweety example, shown as an argument
in Carneades.

(if and (isa tweety bird) (applies arg-1 true))
(flies tweety true))

If we try to model an exception as the negation of an assumption, we
get the conditional:

if (and (isa tweety bird) (not (isa tweety penguin))
(applies arg-1 true)) (flies tweety true))

The proper way to model an exception is by a conditional of this form:

if (and (isa tweety penguin) (applies arg-1 true))
bottom)
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An exception, as modeled in Carneades, expresses a constraint on an
argument. It cannot be treated in the same way as an application of an
argument.

Each argument is provided with an identifier called an id. The follow-
ing definition (Gordon, 2005, p. 56) shows how all the various elements
are combined in the definition of the data type for an argument. Argu-
ments are provided with an identifier allowing propositions to be about
arguments, because the identifier of an argument can be used as the sub-
jector object of an atom. Using this feature, an applicability presumption
of the forin (applies <argument> id true) is added to every argu-
ment.

type argument =

{id: id,
direction: {pro, con},
consequent: atom,
antecedent: atom list,
assumptions: atom list,
exceptions: atom list}

As noted earlier, premise defeat is modeled by an argument con an
antecedent or presumption, or proan exception (Gordon, 2005, p. 56).
Also as noted earlier, Carneades follows Verheij's lead in modeling the
most familiar sorts of argumentation schemes as having the DMP form.
However, it also differs from Verheij's system in several respects. One of
the most significant of these is that instead of representing an undercut-
ter of an argument in the way that the argument diagramming system
ArguMed does, it models argument attack and defeat notions in relation
to how the pair of arguments relates to the underlying issue at dispute.
Carneades diagrams arguments in a way comparable to Araucaria. But
Araucaria represents refutation by using a function on the toolbar that
displays an implicit proposition shown as the conclusion of an opposed
argument that negates the conclusion of the argument attacked. This
difference is a significant one when it comes to the project of formalizing
the schemes for the ad hominem type of argument, essentially a type of
argument that is used to attack another given argument.

5. FORMALLY MODELING THE CRITICAL QUESTIONS

Verheij has shown, using the example of ad hominem argumentation,
that the critical questions matching a scheme are of four different types.
Some are used to question whether a premise of a scheme holds. Some
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point to exceptional situations in which a scheme should not be used.
Some set conditions for the proper use of a scheme. Some point to other
arguments (rebuttals) that might be used to attack the scheme. Citing the
first type, Verheij argues that critical questions that criticize the premises
of a scheme are redundant because they merely ask whether the premise
is true. We routinely ask anyway, in evaluating any argument, whether the
premises are true. Such critical questions merely restate a premise, and
are therefore redundant, and can be ignored. For example, consider the
field question in the list of critical questions matching argument from
expert opinion in Chapter 1 (also shown in Chapter g). It can be seen
as redundant, because the major premise already says that K is an expert
in field F containing proposition A. As another example, consider the
first critical question matching the scheme for the direct ad hominem
argument that asks whether the arguer is a bad person. Such a critical
question may be useful for the practical purpose of teaching students to
think more critically, but is not necessary in a formalized system in which
arguments fitting schemes are to be evaluated.

The original motivation of the Carneades system was to accommodate
two different theories about what happens when a respondent asks a
critical question (Walton and Gordon, 2005). On the one theory, when
a critical question is asked, the burden of proof shifts to the proponent’s
side to answer it. On the other theory, merely asking the question does
not defeat the proponent’s argument until the respondent offers some
evidence to back it up. Carneades approaches this distinction by distin-
guishing three types of premises, called ordinary premises, assumptions,
and exceptions. Ordinary premises behave like assumptions at issue. An
assumption holds if it is undisputed or accepted, but not if it is rejected.
An undisputed ordinary assumption holds if its statement is acceptable,
given its proof standard, or if it has been accepted, but not if it has been
rejected. Exceptions hold unless the statement of the exception has been
proven acceptable.

The following syntax suggests how the scheme for argument from
expert opinion can be modeled in Carneades, where the conclusion is
statement a.

(argument arg-1
(scheme argument-from-expert-opinion)
(premises
(domain e d)
(asserted e a)
(within a d)
(assuming (credible e))
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(assuming (based-on-evidence (asserted e a)))

(unless (not (trustworthy e)))

(unless (not (consistent-with-other-experts e))))
(conclusion (pro a)))

The three ordinary premises are that the expert is an expertin the subject
domain of the claim, that she asserted the claim in question, and that
the claim is in the subject domain in which she is an expert. The two
assumptions are that the expert is credible as an expert and that what
she says is based on evidence, and they are taken to hold until called into
question by the opponent. The additional two premises, that the expert
is not trustworthy and that what she says is not consistent with what other
experts say, are assumed not to hold, until such time as new evidence
comes in showing that they are acceptable. There are like exceptions
to a rule in defeasible reasoning. Carneades is a further development
of Verheij's system of formalization, because it portrays every scheme
as based on a set of premises, one of which is a defeasible conditional
statement, thus viewing presumptive schemes as having the DMP form.
The advantage of Carneades is that it provides a way of formalizing the
critical questions as propositional components of a scheme.

6. THE ARGUMENT INTERCHANGE FORMAT

Most computational research on argumentation has focused on one
of three areas: analysis of arguments, generation of arguments, and
reasoning with arguments. These three areas place different demands
and different emphases on the underlying representation of argumen-
tative structures, and as a result, the techniques used by Araucaria and
Carneades — to take just two examples — are very different. This is a shame,
because although analysis, generation, and reasoning work in different
ways, there are inevitably strong similarities between their substrates -
there is no a priori reason why arguments that have been autonomously
generated might not be subjected to computational analysis, or why com-
putational analyses might not be used as the basis of autonomous reason-
ing. To tackle this challenge, an international group of researchers has
come together to design a common language that supports the needs of
each of the three communities. This argument interchange format includes
schemes as a central part of its vision (Chesnevar et al., 2006).

The argument interchange format (AIF) is constructed in three layers.
At the most abstract layer, the AIF provides an “ontology” of concepts that
can be used to talk about argument structure. This ontology describes an

‘
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argument by conceiving of it as a network of connected nodes that are of
two types: information nodes that capture data (such as datum and claim
nodes in a Toulmin analysis, or premises and conclusions in a traditional
analysis), and scheme nodes that describe passages between informa-
tion nodes (similar to warrants or rules of inference). Scheme nodes, in
turn, come in several different guises, including scheme nodes that cor-
respond to support or inference (or “rule application nodes”), scheme
nodes that correspond to conflict or refutation (or “conflict applica-
tion nodes”), and scheme nodes that correspond to value judgments or
preference orderings (or “preference application nodes™). At this top-
most layer, there are various constraints on how components interact:
information nodes, for example, can be connected to other information
nodes only via scheme nodes of one sort or another. Scheme nodes, on
the other hand, can be connected to other scheme nodes directly (in
cases, for example, of arguments that have inferential components as
conclusions, e.g., in patterns such as Kienpointner’s (1992) “warrant-
establishing arguments”).

A second, intermediate layer provides a set of specific argumentation
schemes (and value hierarchies, and conflict patterns). Such a set of
devices is a development of the basic concept of a “schemeset” that
was available in the AML representation language used in Araucaria.
Thus, the uppermost layer in the AIF ontology lays out that presumptive
argumentation schemes are types of rule application nodes, but it is the
intermediate layer that cashes those presumptive argumentation schemes
out into argument from consequences, argument from cause to effect,
and so on. At this layer, the form of specific argumentation schemes is
defined: each will have a conclusion description (such as “A may plausibly
be taken to be true”) and one or more premise descriptions (such as
“E is an expert in domain D”).

Itisalso at this layer that, as Rahwan and colleagues (2007) have shown,
the AIF supports a sophisticated representation of schemes and their crit-
ical questions. In addition to descriptions of premises and conclusions,
each presumptive inference scheme also specifies descriptions of its pre-
sumptions and exceptions. Presumptions are represented explicitly as
information nodes, but, as some schemes have premise descriptions that
entail certain presumptions, the scheme definitions also support entail-
ment relations between premises and presumptions. Finally, presump-
tive inference schemes also represent exceptions (or, rather, potential
exception descriptions). Rather than handling these too as information
nodes, the conflict handling mechanism built in to the AIF ontology is
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harnessed, in effect, to see (potential) exceptions as (potential) conflicts.
Thus, for example, an exception to the argument from expert opin-
ion scheme is that the expert is biased. The corresponding exception
description is constructed from a conflict scheme (the conflict scheme
from bias). The definition of conflict schemes follows that of presumptive
argumentation schemes in specifying premises and conclusions, and so
the conflict scheme from bias used here involves a premise descriptor (in
this case, “Speaker is biased”). Between them, these representations of
presumptions and exceptions represent growth points for an argument —
ways in which they can be questioned and further supported. They cor-
respond to critical questions.

In this way, the representation of the presumptive inference scheme
argument from expert opinion (aspecific scheme node) is linked to many
premise, conclusion, and presumption nodes (all information nodes),
and also to several conflict nodes (also scheme nodes) - the constraints
specified at the most abstract layer (about how scheme and information
nodes may interact) are inherited at this level, and new constraints are
introduced.

Finally, the third and most concrete level supports the integration of
actual fragments of argument, with individual argument components
(such as strings of text) instantiating elements of the layer above. At
this third layer, an actual instance of a given scheme is represented as a
rule application node - the terminology now becomes clearer. This rule
application node is said to fulfill one of the presumptive argumentation
scheme descriptors at the level above. As a result of this fulfillment rela-
tion, premises of the rule application node fulfill the premise descriptors;
the conclusion fulfils the conclusion descriptor; presumptions can fulfill
presumption descriptors; and conflicts can be instantiated via instances
of conflict schemes that fulfill the conflict scheme descriptors at the level
above. Again, all the constraints at the intermediate layer are inherited,
and new constraints are introduced by virtue of the structure of the argu-
ment at hand. Figure 1 1.1 shows diagrammatically how all of these pieces
fit together (but it should be borne in mind that Fig. 11.1 aims to dia-
gram how the AIF works — it is a poor diagram of the argument that is
represented).

The “fulfills” relationships are indicated by dotted lines, and inference
between object layer components (i.e., the arguments themselves) by
thick lines. Remaining lines show “is a” relationships. Note that many
details have been omitted for clarity, including the way in which scheme
descriptions are constructed from forms.
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FIGURE 11.1. The AIF stack.

7. THE RESEARCH PROJECT FOR DEVELOPING
A FORMAL SYSTEM

So far we have the outlines of a research project for developing the for-
malization of schemes in which schemes can be modeled as identifiable
types of arguments leading from premises to a conclusion. The three sys-
tems of formalization of schemes described here use different notation,
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different argument diagramming methods, and different formal and
computational methods, but they also have much in common, including
a common philosophical viewpoint. When you put them together, they
form a platform for further research on the formal modeling of schemes
for their computational implementation. They take us much deeper into
the investigation of how schemes can be modeled in a formal structure
of the kind that would be useful in helping us to identify arguments in
a natural language text discourse, and for other purposes as well.

Before we can take the program for classification and formalization
of schemes much further, we need to ask the following question. How
can the results of these efforts at formalization that have been developed
so far be applied to the most important argumentation schemes repre-
sented in the compendium? We began in Chapter 1 with a particular
scheme that is often taken as the leading example of efforts at analysis
and formalization of schemes, namely, the argument from expert opin-
ion. Let’s go back to that scheme to illustrate how the research efforts
described here can be applied to the most important of the schemes in
the compendium, taking us deeper into the analysis of schemes.

As indicated earlier in this chapter, the most difficult obstacle to mov-
ing ahead, given the present state of the art, is the problem of formal-
izing the critical questions in such a way that they could be adapted
to the current technology of artificial intelligence. The six basic ques-
tions corresponding to the scheme for argument from expert opinion,
for example, can be analyzed in Carneades by classifying these critical
questions as antecedents, assumptions, or exceptions. Here we make
no attempt to provide anything like final answers, but will discuss each
question in turn.

The expertise question asks how strong the expert’s mastery of the
field is. Should it be assumed that an expert in a field has some mastery
of that field? If so, failure to give a specific answer should not be enough
to make the argument default.

The field question is already a premise in the argument from expert
opinion. Since it is a premise, failure to back it up adequately means
that the argument should default. If in response to the opinion question,
the proponent fails to supply a proposition representing what the expert
claimed, her argument should default. But the discussion on the issue
of how to judge whether the proposition needs to match exactly what
the expert said may remain open. However, if the proponent gives no
answer at all to the question, the original argument should default. When
the trustworthiness question is asked, unless the respondent gives positive
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evidence indicating that the expert is untrustworthy, the proponent could
simply reply, “There is no evidence of that at all,” shifting the burden to
the respondent’s side. To make the consistency question have any force,
some evidence to support it seems to be required. In relation to the
backup evidence question, what an expert claims needs to be backed up
by some evidence in the domain of knowledge of the expert in order to
make the argument hold. Thus it is reasonable to rule that some evidence
backing up the question is required, or the original argument will default.
If these rulings are reasonable, Carneades can then be applied to the
scheme for argument from expert opinion, enabling each of the critical
questions to be represented as an antecedent, assumption, or exception.
The project of formalization can then move ahead, providing a formal
model of the argument from expert opinion that can be implemented in
an automated system of argumentation schemes. But this is not the end
of the project.

To move forward with a deeper analysis of the structure of argument
from expert opinion - and the same could be said for all of the schemes in
the compendium - one needs to realize that in addition to the basic crit-
ical questions matching each scheme, there are also subquestions under
each basic question. Hence a theoretical problem is posed. If it is possi-
ble to go on asking critical questions indefinitely, is there any end to the
sequence of such questioning? In other words, can an argument match-
ing a scheme ever be finally evaluated so that the process of questioning
ends, and we can say definitively whether the argument is strong or weak,
or meets whatever criteria of success we have adopted in a particular
casc? Such a possibility of a chain of argumentation being an unfinished
infinite sequence of this kind is not so worrisome once we recall that we
are dealing with defeasible arguments. Such arguments need to be seen
as potentially open to defeat as new evidence enters a case. Of course,
closure will arrive at some point as we declare that a discussion or inves-
tigation has reached the concluding stage. But the problem remains: if
the critical questions can always have some questions that lie beneath
them, how can any formal model of argumentation schemes deal with
a complex layers of critical questioning that can arise even in the case
of a basic scheme like argument from expert opinion, never mind more
complex forms of argument like those for slippery slope?

In Chapter 1, and in the compendium (Chapter g), the basic critical
questions forargument for expert opinion were shown. Butinvestigations
of this scheme (Walton, 1997, pp. 211-225) have shown that under each
basic question is nested a set of subquestions. Here is the argumentation
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scheme for argument from expert opinion along with a set of such sub-
questions as presented by Walton (1997, pp. 211-225).

Argument from Expert Opinion

Major Premise: Source E is an expert in subject domain S containing proposi-

tion A.
Minor Premise: E asserts that proposition A is true (false).
Conclusion: A is true (false).

CQu:

CQe:

CQs3:

Critical Questions

Expertise Question. How credible is I as an expert source?

1.1,

1.2,

1.3.

1.4.

1.5.

What is E’s name, job or official capacity, location, and
employer?

What degrees, professional qualifications, or certification
by licensing agencies does E hold?

Can testimony of peer experts in the same field be given to
support £'s competence?

What is E’s record of experience, or other indications of
practiced skill in §?

What is E’s record of peer-reviewed publications or contri-
butions to knowledge in §?

Field Question. Is E an expert in the field that A is in?

2.1.

2.2,

2.3.

2.4.

Is the field of expertise cited in the appeal a genuine area
of knowledge, or an area of technical skill that supports a
claim to knowledge?

If Eis an expert in a field closely related to the field cited
in the appeal, how close is the relationship between the
expertise in the two fields?

Is the issue one where expert knowledge in any field is
directly relevant to deciding the issue?

Is the field of expertise cited an area in which there are
changes in techniques or rapid developments in new knowl-
edge, and, if so, is the expert up to date in these develop-
ments?

Opinion Question. What did E assert that implies A?

3.1.

3.2.

Was EF quoted as asserting A? Was a reference to the source
of the quote given, and can it be verified that Eactually said
A?

If E did not say A exactly, then what did I assert, and how
was A inferred?
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3.3. If the inference to A was based on more than one premise,
could one premise have come from E and the other from
a different expert? If so, is there evidence of disagreement
between what the two experts (separately) asserted?

3.4. Iswhat Easserted clear? If not, was the process of interpreta-

tion of what E'said by the respondent who used E’s opinion
justified? Are other interpretations plausible? Could impor-
tant qualifications have been left out?

CQg4: Trustworthiness Question. Is E personally reliable as a source?

4.1. Is E'biased?

4.2. Is Ehonest?

4.3. Is E conscientious?

CQp: Consistency Question. 1s A consistent with what other experts
assert?

5.1. Does A have general acceptance in §?

5.2. If not, can Eexplain why not, and give reasons why there is

good evidence for A?
CQ6: Backup Evidence Question. Is E’s assertion based on evidence?

6.1. What is the internal evidence the expert herself used to

arrive at this opinion as her conclusion?

6.2. If there is external evidence - for example, physical evi-
dence reported independently of the expert — can the
expert deal with this adequately?

3. Can it be shown that the opinion given is not one that is
scientifically unverifiable?

=2
0o

Thus we can see there is much work left to be done, not only in developing
systems for formalization and computational modeling of argumentation
schemes, such as Carneades, but also in applying such formal systems to
the schemes in the compendium. The kind of further research work
needed should be carried on at two levels. At the first level, the task is to
go through each of the basic questions and show how each question can
be accommodated to the formal model by classifying it as an antecedent,
assumption, or exception to the scheme. Then, at the second level, the
task is to go through the subquestions classified under each of the basic
questions and classify them as antecedents, assumptions, or exceptions.

8. SCHEMES IN DIALOGUE

Though Carneades and the current version of the AIF both make sig-
nificant contributions to our understanding of how schemes work in
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monologic structures, they say little about how schemes fit into dialogues.
In a sense, it is surprising that little investigation has been carried out
of how schemes are used in dialogue, because they have an inherently
dialogical nature. Critical questions, after all, are questions that an oppo-
nent can pose in order to test and probe inferential links, or to shift
the burden of proof (Prakken et al.,, 2005): and these are all dialogical
activities.

One technique for investigating dialogic structures that is equally famil-
iar to both computer scientists and philosophers is the formal dialogue
game. These games lay out the locutions that can be uttered by partic-
ipants, the ways in which those locutions modify the state of the game
(often through manipulating commitment stores), and the rules that gov-
ern how games start and finish. They have a long history in philosophy
and, because of their similarity to concepts such as finite state automata,
are increasingly popular in computer science and artificial intelligence
(McBurney and Parsons, 2002; Wells, 2007). Formal dialogue games
offer a good starting point for exploring how argumentation schemes
might be understood dialogically.

Our aim is to define an Argumentation Scheme Dialogue, or ASD.
We take as our starting point Walton's (1984) game, CB. As a subset
of Mackenzie’s (1979) DC game and Hamblin’s (1970) H, it is both
familiar and simple. CB has just four locutions, five commitment rules,
and three further dialogue rules and, with such a small set, allows us to
explore what is unique to dialogue with schemes. We hope in future to
apply scheme-based extensions to much richer accounts of argumentative
dialogue such as PPD (Walton and Krabbe, 19g95). We do not here want
to defend CB as a model of (even idealized) dialogue, but rather use it
as a tool to explore how a dialogue game can be extended to encompass
argumentation schemes.

Walton's CB is as defined as follows (Walton, 1984, pp. 133-135):

Locution Rules

i. Statements: Statement letters, S, T, U, . . ., are permissible locutions,
and truth-functional compounds of statement letters.
ii. Withdrawals: “No commitment S” is the locution or withdrawal
(retraction) of a statement.
ili. Questions: The question “S?" asks “Is it the case that S is true?”
iv. Challenges: The challenge “Why S$?” requests some statement that
can serve as a basis in (a possibly defeasible) proof for S.



Commitment Rules

i. Aftera player makes astatement, S, itis included in his commitment
store.

ii. After the withdrawal of S, the statement S is deleted from the
speaker’s commitment store.

iti. “Why S?” places S in the hearer's commitment store unless it is
already there or unless the hearer immediately retracts his com-
mitment to S.

iv. Every statement that is shown by the speaker to be an immediate
consequence of statements that are commitments of the hearer
then becomes a commitment of the hearer’s and is included in his
commitment store.

v. No commitment that is shown by the speaker to be an immediate
consequence of statements that are previous commitments of the
hearer may be withdrawn by the hearer.

Dialogue Rules

R1. Each speaker takes his turn to move by advancing one locution at
each turn. A nocommitment locution, however, may accompany
a why-locution as one turn.
R2. A question “S?” must be followed by (i) a statement “S,” (ii) a
statement “Not-S,” or (iii) “No commitment S.”
Rg. “Why §2” must be followed by (i) “No commitment §” or (ii) some
statement “T,” where S is a consequence of T.

Walton goes on to describe further strategic rules that are not of interest
here and are invariant to the extensions for argumentation schemes.

Like Mackenzie, Walton requires his dialogue game to have available
to it a set of rules of inference. Walton (1984) assumes that these are
selected from the rules of inference of propositional logic, but here we re-
lax that assumption and instead expand the set of rules to include argu-
mentation schemes. Walton’s (1984) definitions of immediate conse-
quence and consequence hold for schemes just as they do for deductive
rules of inference:

immediate consequence. A statement T is an immediate consequence of a sct
of statements So, S1,...Sn if and only if ‘So, S1,..., Sn therefore T is a
substitution-instance of some rule of the game.
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consequence. A statement T is a consequence of a set of statements So,

S1....5n if and only if T is derived by a finite number of immediate con-

sequence steps from immediate consequences of So, S1,...8Sn. (Walton,

1984. pp. 132-133)

The analogy between deductive and inductive reasoning is strong here:
where deductively, if we know A and A D B, then B is an immediate
consequence (assuming that modus ponensis among the rules of inference
we accept); where inductively, if we know E is an expert (in the domain
of X) and E asserts X, then X is an immediate consequence (assuming
that argument from expert opinion is among the rules of inference we
accept).

CB supports what we might call ‘reasoning elicitation” (i.e., the support
of a conclusion by a premise) along a single specific path: one player
states S; the other player challenges, “Why S77; and the original player
can respond with T, of which S is a consequence. It is this reasoning
elicitation step that is the focus of the extension of CB to form ASD.

We introduce a new dialogue rule that is applicable after the S-Why
S?-T pattern:

(R4) After a statement T has been offered in response to a challenge
locution, “Why 82.” then if (S, T) is a substitution instance A of
some argumentation scheme of the game, the locution pose(C) is a
legal move, where C is a critical question of scheme A appropriately
instantiated.

There are several things to note about rule R4. First, CB does not deal
explicitly with enthymemes. It is not particularly instructive to extend it
in order to do so, but it is important to note that argumentation schemes
have an arbitrary number of premises, and only some of these premises
may be introduced explicitly in a dialogue. So (S, T) in rule R4 may be a
partial substitution instance. We may, for example, say:

My doctor has said I need to eat less salt, so I probably should uy and
cut down.

This is an enthymeme in which the doctor’s expertise in dietary matters
is left implicit — we have one of the premises of the scheme, plus its
conclusion:

Minor Premise: My doctor has said I should eat less salt.
Major Premise: My doctor is an expert on my diet.
Conclusion: I should eat less salt.
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The instantiation (My doctor has said 1 should eat less salt, I should eat
less salt) thus counts as a partial substitution instance of the general form
of the scheme, (E says A, E is an expert, A), and would license a pose(C)
move under rule Ry4.

The rule R4 introduces a new locution move, pose(C), which can be
added as a fifth in the list of CB’s locutions:

(v) Critical Attacks: The attack “Pose C” poses the critical question C
associated with an argumentation scheme.

Though there is a single locution type, it has two distinct effects on the
dialogue depending on whether the critical question being posed is an
exception or a assumption. Broadly, we want to capture the intuition that
assumptions are required in order for an argument to go through, that
they function much like missing or implied premises, and that question-
ing them requires the proponent of the argument to justify. Exceptions,
by contrast, are potential attacks in which the barrier is set higher: an
interlocutor must not just ask the question but must provide some evi-
dence for the potential counter. This distinction is discussed using legal
examples by Prakken and colleagues (2005) and with computational
ramifications by Gordon and Walton (2006). We assume that the differ-
ent types of critical questions are explicitly marked — both Gordon and
Walton (2006) and Rahwan and colleagues (2007) suggest that this is
a reasonable expectation in computational practice as well as in theory.
We can then formulate a new dialogue rule to handle the pose move:

(R5) After a “Pose C™ move, then either
(a) if Cisan assumption of its argumentation scheme, the move
is followed by
(i) astatement “C”
(ii) a statement “not-C”
(iii) “No commitment C”
(b) if Cis an exception to its argumentation scheme, the move
is followed by
(1) astatement “C”
(ii) a statement “not-C”
(iii) “No commitment C”
(iv) “Why not-C?”

Part (a) of rule Rj is of course a rehearsal of the rule for the question
move: questioning an assumption is analogous (as Gordon and Walton
[2006] and Verheij [2005] have discussed) to questioning an implicit
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premise (in these earlier versions of the theory, what are now called
assumptions were referred to as presumptions). Part (b) extends the per-
mitted responses to include a reciprocal challenge move, requiring the
other party to justify his critical questioning.

So, for example, an assumption of the expert opinion scheme is that E
is indeed an expert in the right field (an assumption associated with the
second critical question of that scheme). If this is questioned, the speaker
must state that it is the case, or that it is not, or withdraw commitment
to it. Similarly, the fourth critical question of the expert opinion scheme
allows a critic to probe the expert’s reliability. The question that can be
posed is “Is the expert reliable?,” to which the proponent can respond
not only with statement or withdrawal moves but also with a challenge,
“Why is the expert not reliable?”

But what happens if critical questions are not posed? Clearly, with
respect to exceptions, there is nothing to do: only if an interlocutor takes
exception is there any work to be done - exceptions function as potential
“growth points” of an argument, but the opportunity for growth lapses
if not taken up. But for assumptions, it seems natural to account for the
assuming somehow. This is an ideal candidate for the notion of mere con-
cessionintroduced in Walton and Krabbe's (19g5) PPD. Mere concessions
provide a way of accounting for propositions that are agreed to (typically
by a hearer) but in a weaker way than commitments. Specifically, com-
mitments are usually required to be defended on demand, while mere
concessions are not. Unfortunately, CB does not have such a subcate-
gory of commitment - so we instead sketch how bare commitment to
assumptions can be introduced.

(iv) Every statement that is shown by the speaker to be an immediate
consequence of statements that are commitments of the hearer via
some rule of inference or argumentation scheme A, then becomes
a commitment of the hearer’s, along with all the assumptions of A.

This encompasses the previous version of this commitment rule
because the definition encompasses rules of inference that have no
assumptions, such as modus ponens, as well as argumentation schemes that
may have critical questions, some of which will be marked as assumptions.

The new pose move also introduces commitment directly, but it does
so in exactly the same way as the challenge move, and so can be accom-
modated by a change to CB’s third commitment rule:
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(iii) Both “Why $?” and “Pose S” place S in the hearer's commitment
store unless it is already there or unless the hearer immediately
retracts his commitment to S.

In combination, these changes to the rules of commitment and the
rules of dialogue ensure that inference over argumentation schemes
can contribute to a dialogue in just the same way as inference over
deductive rules, and furthermore that the burden of proof is distributed
appropriately across the different critical questions: the proponent takes
the burden of proof for assumptions, the questioner for exceptions.

9. SUMMARY OF THE DIALECTICAL SYSTEM ASD
To summarise, our new dialectical game, ASD, is set out as follows:
Locution Rules

i. Statements: Statement letters, S, T, U, . . ., are permissible locutions,
and truth-functional compounds of statement letters.
ii. Withdrawals: “No commitment S” is the locution or withdrawal
(retraction) of a statement.
iii. Questions: The question “S?” asks “Is it the case that S is true?”
iv. Challenges: The challenge “Why §$?” requests some statement that
can serve as a hasis in (a possibly defeasible) proof for S.
v. Cntical Attacks: The attack “Pose C” poses the critical question C
associated with an argumentation scheme.

Commitment Rules

i. Afteraplayer makesastatement, S, itis included in his commitment
store.

ii. After the withdrawal of S, the statement S is deleted from the
speaker’s commitment store.

iii. “Why S?” places S in the hearer’s commitment store unless it is
already there or unless the hearer immediately retracts his com-
mitment to S.

iv. Every statement that is shown by the speaker to be an immediate
consequence of statements that are commitments of the hearer via
some rule of inference or argumentation scheme A, then becomes
a commitment of the hearer’s and is included in his commitment
store along with all the assumptions of A.

v. No commitment that is shown by the speaker to be an immediate
consequence of statements that are previous commitments of the
hearer may be withdrawn by the hearer.
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Dialogue Rules

R1. Each speaker takes his turn to move by advancing once locution at
each turn. A no-commitment locution, however, may accompany a
why-locution as one turn.

Rz2. A question “S?” must be followed by (i) a statement “S,” (ii) a
statement “Not-S,” or (iii) “No commitment S.”

Rg. “Why S$2" must be followed by (i) “No commitment S” or (ii) some
statement “T,” where S is a consequence of T.

R4. After a statement T has been offered in response to a challenge
locution, “Why 82," then if (S, T) is a substitution instance A of
some argumentation scheme of the game, the locution pose(C) is a
legal move, where Cis a critical question of scheme A appropriately
instantiated.

R5. After a “Pose C” move, then either
(a) if C is a assumption of its argumentation scheme, the move is

followed by
(i) astatement “C”
(ii) a statement “not-C"
(iii) “No commitment C”
(b) if C is an exception to its argumentation scheme, the move is
followed by
(i) astatement “C”
(ii) astatement “not-C”
(iii) “No commitment C”
(iv) “Why not-C?”

10. A WORKED EXAMPLE OF A DIALOGUE IN ASD

As an example, let us take the following dialogue fragment between Bob
and Wilma. Wilma isn’t sure about Bob’s assertion that the conference
program is perfect, and tries to convince Bob that it has a mistake in it.

(L.1) Bob: OSSA’s great: all the experts go. And they're brilliant at doing the
program - they never make a mistake.

(L2) Wilma: Hmm. Look at the program: either Alf is staying home, or they've
madc a mistake on this one.

(Lg) Bob: Yes, | suppose so.

(L) Wilma: Well, do you remember that “expert” piece that Alf wrote in South
Western Ontario Philosophy Monthly that said that most Canadian philosophers go
to OSSA?

(L) Bob: Yes, I remember.

(L6) Wilma: Well Alf should know, so we can take it that most Canadian philoso-
phers do indeed go.
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(L7) Bob: Yes, but he'd have a biased opinion.

(L8) Wilma: Why do you think he’s biased?

(Lg) Bob: Er, not sure — OK, so what if he wasn't biased? So what?

(L10) Wilma: Well, if we know that Canadian philosophers are going, then, given
that Alf is a Canadian philosopher, he’ll certainly be going.

(L11) Bob: No, not necessarily - he only said most philosophers.

(L12) Wilma: Well, you must agree that if all experts are going (as you said) and
Alf is an expert (as you agreed), then Alf must be going anyway.

(L13) Bob: Yes, I suppose so.

We can reconstruct the dialogue propositionally, tracking the changes to
the commitment stores thus:

Locution Speaker Content B's Commitments W's Commitments
L1 B a,b a,b
L2 w cVnota?
L3 B ¢ V not-a C V not-a
Ly w e?
Ly B e e
L6 w d d d
by AS1 that has e as f f
premise and f as an
assumplion and g as
potential exception
L7 B Pose(g)
L8 w Why notg
Lg B g 8
Lio W e D not<c?
L1 B No commitment e D
not-c
Li2 w (f Ab) D not<?
Lig B (f Ab) D notc (f Ab) D notc
not-a
Key List

a: They never make a mistake doing the program at OSSA.
br All the experts go to OSSA.

c: Alf is staying home.

d: Most Canadian philosophers go to OSSA.

e: Alf said most Canadian philosophers go to OSSA.

f: Alf is an expert.

g: Alf is unbiased.
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At L1, Wilima wins — one can see how this is so with the following proof
through Bob’s commitments to Wilma'’s thesis Ty that not-a (we assume
that all the rules of propositional logic are available to this dialogue; they
are indicated in the proof by “PL"):

(1) (f Ab) D not-c (established at L1g)

(2) b (established at L.1)
(3) f (established at 1.6)
(4) fAb (2,3, PL)

(5) not-c (1,4, PL)

(6) C A not-a (established at Lg)
(7) not-a (5,6,PL) @

The trick to Wilma'’s success lies in using the assumption implicit in the
argumentation scheme at L6 to formulate the final implication at L2,
having failed with the implicative gambit (or “corner” in the language of
Walton [1984]) of L1o. In more detail, the game starts with Bob offering
his position, which commits him to two propositions (and, indeed,
several others omitted here for the sake of clarity). In order to try and
have Bob retract his commitment to a (that they never make a mistake in
the conference program), Wilma adopts a strategy based on disjunctive
syllogism, pointing out that (in the face of some evidence), either Alfisn’t
going (¢), or else a mistake has been made (not-a). At Lg, Bob accepts the
disjunction, so Wilma proceeds to disprove the first disjunct. She starts by
introducing the claim that Alf wrote an article saying that most Canadian
philosophers attend OSSA (¢). At L5, Bob agrees to this claim. At L6,
Wilma uses an argumentation scheme (we assume it is rather like the
scheme from expert opinion presented in the first section) based on the
premise ¢, and with the conclusion d, that most Canadian philosophers
do indeed attend OSSA. The use of this scheme involves an assumption -
that Alfis an expert (f), which gets tacitly added as another commitment
under commitment rule (iv). The scheme also has a potential exception -
that the expert may be biased - here referred to as g. (Note that the
scheme carries a number of other assumptions and exceptions omitted
from this analysis for the sake of clarity.) Bob decides to pose the critical
question associated with this exception - not because he has any partic-
ular reason to doubt the honesty of the expert, but rather as a strategic
ploy, in an attempt to shift the burden of proof to Wilma (Prakken
ct al,, 2005). Unfortunately for Bob, at L8, Wilma rejects the ploy by
demanding justification for the critical question, as she is permitted to
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do with critical questions associated with exceptions, under locution rule
(R5b). With no further cvidence, Bob is compelled to concede that his
question has no further justification, and so agrees that the exception
does not hold (g). At Lio, Wilma attempts to win her “corner” -
the premise that will guarantee success, namely, the conditional that if
most Canadian philosophers are going, then Alf is going. Bob rejects
this conditional, however. So, at L12, Wilma adopts a different strategy,
this time using the implicit assumption from the argumentation scheme
used earlier at L6. She again aims for agreement on a conditional, this
time that if Alf is an expert, and all experts are attending OSSA, then Alf
is attending OSSA. This time, Bob agrees, so Wilma wins her corner -
she has one of the disjuncts in her disjunctive syllogism shown to be
false, so the other - her ultimate thesis — must be true.

11. CONCLUSIONS

We have shown how, with an understanding of defeasibility in schemes,
various techniques can be used to formally describe argumentation
schemes. These different techniques have various strengths and weak-
nesses, but all provide insight into the internal structure and function
of schemes. We used the case of the argument from expert opinion to
illustrate the problem of how to achieve a deeper formal analysis of argu-
mentation schemes by formally modeling the critical questions matching
each scheme. Just as the ad hominem case illustrates how many subtypes
we have to deal with, the case of the argument from the expert opinion
illustrates how many subquestions we have to deal with when trying to
formalize the set of critical questions matching any given scheme.

Dealing with critical questions naturally leads to wanting an adequate
explanation of how those questions can actually be asked — that is, how
argumentation scheme structures can be slotted into dialogical systems.
We used a simple example of a formal dialogue to which schemes and
their critical questions can be added in order to sketch how this can be
achieved more generally.

We also described briefly the Argument Interchange Format, a new
direction for formalizing schemes in a reusable way. One of the key
reasons for exploring these different characterisations (logical formal-
ization, the representations in Araucaria and Carneades, and the AIF) is
to provide a stepping stone toward computational systems. It is to these
we turn in the next chapter.
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Schemes in Computer Systems

Argumentation theory has laid foundations for and has had influence
upon a wide variety of computational systems (Reed and Norman, 2003).
This chapter explores four distinct areas, reviewing the ways in which
argumentation schemes have been put to work: in natural language gen-
eration, in interagent communication, in automated reasoning, and in
various specific computational applications. To start, however, we look
at the tools that are being used to support the development of these
applications and that allow the creation, analysis, and manipulation of
the raw computational resources that involve argumentation schemes.

1. SCHEMES IN ARAUCARIA

Following work examining the diagramming of natural argument - an
important topic from the practical, pedagogic point of view (van Gelder
and Rizzo, 2001), but also a driver of theoretical development in infor-
mal logic (Walton & Reed, 2004) — Reed and Rowe (2004) developed
Araucaria, a system for aiding human analysts and students in marking up
argument. Araucaria adopts the “standard treatment” (Freeman, 19g1)
for argument analysis, based on identification of propositions (as ver-
tices in a diagram) and the relationships of support and attack holding
between them (edges in a diagram). It is thus similar to a range of argu-
ment visualization tools (see Kirschner et al., 2003, for an overview), and
familiar from Al techniques such as Pollock’s (1995) inference graphs
and even Bayesian nets and qualitative probabilistic networks. As well as
having a number of features that make it particularly well suited to teach-
ing and research in argumentation, it is also unique in having explicit
support for argumentation schemes.

393
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. Practical Reasoning

FIGURE 12.1. An example of the practical reasoning scheme.

In Chapter 11, we have seen how Araucaria stores argumentation
schemes using an XMlL-based language. But Araucaria’s main job, of
course, is to visualise. The visual presentation of schemes is problematic,
and often reflects deep-seated assumptions about the way in which infer-
ence works. In some conceptions of inference, it is important to “reify”
the inference, allowing it to be manipulated directly. Pollock (19935), for
example, talks of undercutters of an inference: such undercutters attack
the inference itself (and inference must therefore be visualised in such a
way that undercutters can be shown to attack). Toulmin (1958), on the
other hand, sees inferences as being warranted, and it is those warrants
that take primary place in both conception and visualization. This is a
particular challenge for Araucaria, which aims to support diagrammatic
analysis according to multiple styles of analysis (including, for example,
Toulmin and Wigmore).

In its standard analysis of argumentation, Araucaria shows argumen-
tation schemes as shaded regions that encapsulate parts of the argu-
ment tree. So, for example, in Figure 12.1 the argumentation scheme
from practical reasoning encapsulates the premises and conclusion in
the context of an argument extracted from a British local newspaper
about Putin’s political strategy for the Duma.’

' This example is taken from the Evening Telegraph (Lancashire), Scptember 13, 2004. and
forns a part of the AraucariaDB online corpus available at <http://araucaria.computing.
dundee.ac.uk>.
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Select argqument s home

Scheme . Argument
Premises Premises
: ringing abowt Sn Is my goal comtrol from the central government was the |4
: [To bring about Sn | need to bring about S1 key J
The best means to strenghten the central
control is to strenghten the strong poitical -
jparties that suppont the central governmenmt  [w
Conclusion Condusion
herefore, | need 10 bring about 51 strong potitical parties must become one of the
ools for mobilising the entire socletyto conducts
he fight against terrorism
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Are there an akemative possible of action to bringing about S1 that could also lead to the goal?

s S1 the best (or most favorable) of the alternatives?

Do | have goals other than S1 that may be better to achieve and that should have priority?

Is it possible to bring about S1 in the given circumstances?

Would bringing about S1 have known bad consequences that cught to be taken imo account?

Lot | conce |

FIGURE 12.2. Araucaria software dialog box for scheme marking.

As mentioned in Chapter 11, Araucaria adopts a “weak” approach to
formalizing schemes that focuses solely on representation. In usage, this
means that the software can do nothing but suggest and guide. So, for
example, if a user identifies premises and conclusions of an argument
and decides to associate with them the practical reasoning scheme, the
software offers the dialogue box shown in Figure 12.2. On the left are
the definitions of premises and conclusions available in the template
offered by the scheme; on the right are the selected argument compo-
nents; and at the bottom are the critical questions, associated with the
scheme. The tying up of actual premises and conclusion with the template
premises and conclusion, and the task of reviewing the critical questions,
are all jobs for the analyst that are unsupported by the software. This is
good for rapid analysis, and for pedagogical purposes (the two primary
foci of Araucaria), but it can lead to problems when used for gener-
ating argument structures, because it is easy to introduce errors and
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Argument from
- EXpert Opinion

¥ The inck of young 1§
| onts was due to )
bairog predation. .

FIGURE 12.3. Traffic lights example in Araucaria.

inconsistencies without the restrictions that can be introduced by
automating the propositional tying-up and question reviewing. For soft-
ware that introduces this automation, see section eight of this chapter
for a discussion of ArgDF.

Finally, for very rapid checking of scheme structure and, in particular,
for swift review of critical questions, a version of Araucaria has been pro-
duced in which critical questioning is achieved through “traffic lights™ in
the main diagram. In the example shown, in Figure 12.3, the little circles
in boxes at the top left of claims indicate traffic light status. Araucaria’s
visualization is in color, and shows, in this example, the top traffic light
to be green. This shows that all the critical questions of the argument
from expert opinion have been checked by the analyst (through a sim-
ple check-box interface shown in Figure 12.4). The lower traffic light,
however, is amber, indicating that only some of the critical questions
of the argument from evidence to hypothesis have been answered. In
cases where Araucaria is used as a part of an analytical process (e.g., in
constructing judicial summaries), these traffic lights act as a handy and
obvious indicator that all appropriate paths and challenges have been
checked.
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(v] Is E a genuine expert in D?
(v] Did E really assert that A is known to be true?
(v] Is the expert's pronouncerment directly quoted? i not, is a reference to t|
[v] W the expert advice is not quoted, does it look like important information
¥ more than one expert source has been cited, is each authority quoted
(v] Is what the authority said clear? Are there technical terms used that ar.
[v] is A relevant to domain D?

(! Is A consistent with what other experts in D say?

(] is A consistent with known evidence in D?

h i | |»

Lo ] [Lcmen |

FIGURE 12.4. Checking off the critical questions in Araucaria.

2. SCHEMES IN ARGUMED

Verheij (2008) has proposed a method for formalizing argumentation
schemes, basing his analysis (p. 176) on the minimal assumption that
any argumentation scheme can be expressed in the following general
format:

Premise 1. Premise 2 . . .. Premise n. Therefore, Conclusion.

Verheij (p. 177) uses an argument diagramming method, ArguMed, to
represent schemes as they apply to argumentation. An ArguMed diagram
like the one in Figure 12.5, which is comparable to one of Verheij’s dia-
grams (2003, p. 177),shows howarguments are represented in ArguMed.

To show how his proposed system of formalization works, Verheij has
studied the problem of how to formally model the various schemes for
ad hominem argumentation presented by Walton (19g8). His diagram
(Verheij, 2008, p. 177) of the argumentation scheme for the direct type
of ad hominem argument discussed by Walton (19g8) is like the one
shown in Figure 12.6.

Verheij presents a comparable diagram (Verheij, 2008, p. 178) rep-
resenting the type of argument called the guilt by association type of
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Conclusion

FIGURE 12.5. Argument diagram structure in ArguMed.

ad hominem argument by Walton (19g8). The latter is shown to incor-
porate the direct type of ad hominem argument as part of its structure.

Although Verheij doesn’t offer a diagram of the circumstantial type of
ad hominem, if he did, it might look like the argument in Figure 12.7.

In ArguMed, undercutting moves, like asking a critical question, are
modeled by a concept called entanglement. The question, or other rebut-
tal, attacks the inferential link between the premises and conclusion of
the original argument, and thereby requires the retraction of the origi-
nal conclusion. On a diagram, entanglement is represented as a line that
meets another line at a junction marked by an X. Entanglement is shown
in Figure 12.8 as applied to an instance of a circumstantial ad hominem
argument.

The bottom three boxes of Figure 12.8 show how the given argument
fits the form of the circumstantial ad hominem. The top box, when
inserted to represent new evidence in the case, makes the ad hominem
argument default. It is a typical defeasible argument.

This example shows how asking one of the critical questions matching
a given scheme can make the original argumentum ad hominem default,
leading to an important general question about how to model schemes
formally. Can the critical questions be modeled as implicit premises that,

| a’s argument should not be accepted. ]

_| a is a person of bad character.

FIGURE 12.6. ArguMed diagram for the direct ad hominem argument.
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The plausibility a's argument a is decreased or destroyed.

A

399

a’s credibility as a sincere person who believes in his own argument has
been put into question (by the two premises above).

a is personally committed to the opposite (negation) of A, as shown by
commitments expressed in her/his personal actions or personal
circumstances expressing such commitments.

-

a advocates argument &, which has proposition A as its conclusion.

FIGURE 12.7. ArguMed diagram for the circumstantial ad hominem argument.

when added to the original premises of an argument fitting a scheme,
can make it default? Formalizing argumentation schemes would poten-
tially be easier if the critical questions matching the scheme could be
represented as propositions that function as additional premises of the
argument. If this could be done, we wouldn’t have to confront the prob-
lem of how to formalize questions. We could simply model the critical
questions as additional premises of the scheme.

The plausibility of a’s argument & is decreased or destroyed.

A

>€.

a shows that the practical inconsistency can be explained, preserving the
consistency of his comments and restoring his credibility.

a’s credibility as a sincere person who believes in his own argument has
been put into question (by the two premises above).

a is personally committed to the opposite (negation) of A, as shown by
commitments expressed in her/his personal actions or personal
circumstances expressing such commitments.

-

a advocates argument &, which has proposition A as its conclusion.

FIGURE 12.8. Defeat of a circumstantial ad hominem argument in ArguMed.
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3. SCHEMES IN COMPENDIUM

Compendium is a popular software tool for mapping discussion. It is
a wide-ranging application designed to offer practical assistance in the
development and understanding of complex topics, and aims to cover
more types of discussion and interaction than are usually studied in argu-
mentation theory. It is rooted in the theory of Issue Based Information
Systems (IBIS) originated by Rittel (1970). Often, it is the large-scale
structures of discussion that form atomic units in Compendium: issues,
critiques, and so on, rather than individual propositions. In places, how-
ever, Compendium-style analysis can reach the propositional level, partic-
ularly in contentious interactions. In these cases, it can be useful to enlist
argumentation schemes to tease apart the fine-grained structures of posi-
tions and claims. Buckingham Shum (2007) has developed a translation
mechanism that allows the XML schemesets developed for Araucaria to
be imported into Compendium as patterns that guide the Compendium
user in developing detail for an argument. Figure 12.9 shows argument
from expert opinion as a Compendium map. Figure 12.10 shows multiple
schemesets in Compendium.

By virtue of the XML specification, Compendium can inherit from Arau-
caria the multiple schemesets reflecting the ditferent approaches to the
characterization of argumentation schemes proposed by different authors.

Like Araucaria, Compendium uses schemes as a guide, providing a
visual aide-mémoire for the analyst as they construct graphs that describe
an unfolding dialogue. There are no in-built constraints that inflexibly
demand that a user conform to the specification provided by a scheme.
Figure 12.11 shows how both scheme structure and actual argument are
available simultaneously.

4. SCHEMES IN RATIONALE

Another popular tool for argument mapping is Austhink’s commercial
product, Rationale.

Like Compendium, Rationale has been able to import Araucaria’s AML
specification of schemesets in order to provide its users with scheme-
based structures. A difference between Rationale and Araucaria is the
modality of representing the argument. In Araucaria, an argument
instantiating a scheme is portrayed in a highlighted area indicating the
argumentation scheme, including a set of premises connected to the
conclusion. In Rationale, on the other hand, it is not possible to classify
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FIGURE 12.9. Argument from expert opinion as a compendium map.

an argument under a particular pattern of inference, so only the abstract
model of the scheme is given, to be filled in by the user with the real
premises and conclusion. For instance, the pattern of the argument from
expert opinion is represented as shown in Figure 12.12.%

* Available at <hup://wiki.austhink.com/Walton>.
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Argunsat from sxpert oplaion |
We often have to accept

propositions on the testimony
of experts who have taken the

time to analyzs the arguments
for and against them.

M E would truthfully
assertwhat she
knows aboutP.

EassentsP

Pis something an
experton Qwould
Know.

FIGURE 12.12. Pattern for the argument from expert opinion.

The pattern can be filled in with the explicit and implicit premises of
a real argument, such as the following one:

Bob Smith says that global warming is real.
Bob Smith is a climate scientist.
Therefore, global warming is real.

If we want to use Rationale for analyzing this argument, we need to recon-
struct the missing premises constituting the argument pattern shown
in Figure 12.12. In this abstract model, we should notice, the missing
premises represent not only missing assumptions, as in Walton’s schemes,
but also critical questions, such as, for instance, the field question. We
can reconstruct the missing premises needed to match the pattern in
Rationale as follows:

Bob Smith knows if this is true or not

Bob Smith would truthfully assert what he knows about global warming,.

The nature and risks of global warming are subjects a climate scientist
would know about.

The argument can be diagrammed as in Figure 12.13. In this figure, we
should notice, the difference between explicit and implicit premises is
not graphically indicated. Moreover, the type of inference pattern and
the set of premises instantiating it are not explicitly indicated, but can be
drawn from the typology of the premises and the manner in which they
are connected.
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B
that globsl warming
Isresl

BobSmithis a
M climate scientst

FIGURE 12.13. Using Walton's argument from expert opinion in Rationale.

Rationale allows the user to represent some inference patterns in
another way. Premises may be marked with an icon, indicating the type of
support they provide to the conclusion. For instance, a premise may sup-
port the conclusion because the argument instantiates argument from
expert opinion, or argument by definition, or argument by example. For
instance, in Figure 12.14, the example analyzed in Figure 12.13 has been
diagrammed using the latter technique. In this diagram, the image of the
argument has been emphasized in order to show the relation between
premises, conclusion, and scheme.

Having discussed Araucaria, ArguMed, Compendium, and Rationale,
we now go on to some general considerations.

5. SCHEMES IN NATURAL LANGUAGE GENERATION

Previous work (Reed, 1998; 1999) has shown how deductive and nonde-
ductive reasoning patterns can be operationalized in an Al planner. This
implementation can then be used to generate the textual structure of a
monologic argument. Thus an argument structured around modus ponens
(a, a — b, b) is characterized as a single planning operator, with a post-
condition that the hearer believes b, and preconditions that the hearer
believes both minor (a) and major (¢ — b) premises. Similar operators
are constructed for a range of deductive and nondeductive forms. The
effect of such a characterization is that arguments can be built up by a

\
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process of means-ends analysis: planning to bring the hearer to believe a
conclusion by bringing him to believe the premises, which in turn can be
achieved by the application of operators, which again have preconditions,
and so on. There are a number of shortcomings to this work, including
its reliance upon belief (rather than upon the more accessible notions
of commitment and acceptability) and the requirements of the knowl-
edge base from which arguments are constructed (the implementation
focuses upon the classical ‘divisio’ rather than ‘inventio’). Nevertheless,
the model provides a basis from which to develop an implementation of
argumentation schemes.

Each argumentation scheme has a goal. That is, an argument’s author
is using a particular scheme to some specific effect. In many cases, the
effectis one of lending support to a claim in the hope that some audience
will accept the claim, though in others it is the determination of a course
of action or the apportionment of resources that is the aim (cf. Walton
and Krabbe’s [1995] analysis of dialogue types). The claim-supporting
(or, perhaps, standpointsupporting) type of goal can be crudely captured
for the purposes of automatically generating an argument in natural lan-
guage through the mechanism described earlier, viz. as BEL(4, p), where
BEL is a predicate capturing belief, A refers to the audience (or an indi-
vidual stereotype of that audience), and p is the claim supported by the
argumentation scheme. A goal of this form then constitutes the postcon-
dition of an argumentation scheme operator. The preconditions of the
operator include, in the first place, the premises of a particular scheme,
similarly construed. So, for example, in argument from consequences,
the scheme is constructed from a premise and a conclusion thus (Walton,

1996, p. 76):

(P1) If A is brought about, then good (bad) consequences will (may
plausibly) occur.
(C) Therefore, A should (not) be brought about.

In addition, there are the critical questions:

(CQ1) How strong is the likelihood that these cited consequences will
(may, must, etc.) occur?

(CQz2) If Ais broughtabout, will (or might) these consequences occur,
and what evidence supports this claim?

(CQ3) Are there other consequences of the opposite value that should
be taken into account?
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An implementation of this scheme, following the structure provided by
the Rhetorica system employed by Reed (1999), would be constructed
from the postcondition

BEL(h, do(A))
and preconditions

BEL(h, leads_to(do(A), good_consequences))
BEL(A, not(leads_to(do(A), bad_consequences)))

Like many other schemes described by Walton (19g6), this character-
ization of argument from consequences involves critical questions that
probe for evidence. Rather than requiring additional machinery, and
explicit mention within a scheme operator, this evidential function is
handled naturally as part of the system’s processing. In order to gather
evidence for any statement in an argument - including statements that
play the role of premises in argumentation schemes - all that is required
is another round of processing. Thus the first precondition goal, BEL (4,
leads_to(do(A), good_consequences)), can in its turn be considered as a goal
to be fulfilled by the application of further operators. Consideration of
the evidence for this claim (as well as its linked sibling premise) is thus a
natural part of the functioning of the system.

Althoughiitis clear from the brief example just given that this approach
places heavy demands on the knowledge representation system, it does
suffice to demonstrate that defeasible argumentation schemes - replete
with their critical questions - can be characterized quite formally in an
existing implemented system. With a sufficiently rich knowledge basc,
textual arguments that involve schemes can thus be generated automat-
ically, significantly extending the range of the arguments that can be
produced by Reed’s (1998) implementation.

6. SCHEMES IN INTERAGENT COMMUNICATION

Research into multi-agent systems (MAS) is a rapidly expanding area of
Al and computer science (Wooldridge, 2002), and as such it has not yet
achieved universally accepted definitions or delimitations. The concept
of an agent employed here follows the trend typified by the work of
Wooldridge and Jennings (1995), in which an agent has several defin-
ing properties. First, an agent is autonomous and persistent. When an
agent is started, it typically persists for an extended period and, crucially,
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has no further direct manipulation by either a user or another com-
puter process. It may interact with either a human or another software
agent, but its internal state is not under the direct influence of either.
Second, an agent is proactive. An agent will typically be characterized
through a mentalistic definition, employing logics of beliefs and goals.
Endowed with more or less sophisticated reasoning capabilities, an agent
will determine a course of action that furthers its own goals. The demands
of autonomy and proactivity typically produce agents that are ultimately
“selfish.” Finally, an agent is communicative. The power of multi-agent
svstems lies not in the capabilities of individual agents, but rather in the
abilities of heterogeneous agents to form teams and to make joint plans
that exploit individual capabilities. The crux of designing agent systems
that work effectively lies in building mechanisms by which agents can
reach agreements. Examples of such mechanisms include auctions, rules
of information exchange, and contract specification.

Many approaches to the design of interagent communication proto-
cols have enjoyed considerable success through application of traditional
deductive logics in supporting the distributed reasoning that is required
for reaching agreements. The work of Cohen and Levesque (1990) pro-
vides a good example of this approach. By defining complex commu-
nicative acts in terms of the mental states of the agents involved in a
communicative encounter, they have developed mechanisms for the for-
mation of close-knit teams and the design of plans distributed across
members of those teams.

This approach, however, has important limitations. In particular, a
number of works (Parsons and Jennings, 19gb; Parsons et al., 1998; Reed,
1998; McBurney and Parsons, 2002) argue that the inherent incomplete-
ness and uncertainty of data available to individual agents can effectively
stymie monotonic, deductive reasoning, and that a more flexible alter-
native is required. Argumentation has been proposed and implemented
as a means of providing this flexibility, in two distinct ways.

In the first place, traditional defeasible logics have been extended (e.g.,
by Dung [1995]) to capture formal abstractions of arguments. These
systems typically borrow terminology from Toulmin (1958), referring
to undercutters and rebutters, and then distinguish sets of propositions
and their closures on the basis of “acceptability classes.” (Note that the
use of the term “acceptability” here is only very distantly related to its
meaning in argumentation theory.) An argument belongs to the highest
acceptability class if its closure is consistent with current knowledge,
or to some lower class depending upon the availability of undercutting
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propositions, rebutting propositions, and counters to those propositions.
This work then served as the foundation for a multi-agent interpretation
according to which sets of these formal structures are exchanged between
agents and then evaluated (Parsons and Jennings, 1996).

The second use of argumentation focuses upon the dialogical aspects,
exploiting work such as Walton and Krabbe's dialogue typology (1995)
and Mackenzie'’s (199o) dialogue games. In these situations, it is the
structure of the communication language itself that avails itself of argu-
mentation theoretic concepts. This is typified by the work on dialogue
frames described by Reed (1998) and the work on the ludens language
done by McBurney and Parsons (2002).

Though successful and the focus of ongoing research, these two classes
of applications of argumentation to multi-agent communication both suf-
fer from a further limitation. Consider again the argument from expert
opinion. If such an argument were to be employed by an agent capable
of producing defeasible arguments, then the example situation in Ex2
might be rendered between two agents as something along the lines of
Exg:

(Ex2) Bob and Elaine are working on a computer science assignment
and come across a question asking whether or not a particular machine
possesses an accumulator. They discuss it for a moment, and it turns out
that Elaine thinks the answer is “No.” “But wait,” says Bob, remembering
his expert friend, “Mary said that this computer did have an accumulator.”

(Ex3) agentr sends agent2 the message
(C) has_accumulator(computerr) A
(P1) said(mary,has_accumulator(computerr)) A
(P2) defeasibly_implies(P1, C)

There are two problems that occur with a conventional approach to han-
dling Ex3. The first is that sending the message in this form misses a cru-
cial piece of information. This is an example of an argument from expert
opinion. Such arguments are characteristically different from other types
of argument, and are to be evaluated in a characteristically different way.
By reducing all argument types to “plain vanilla” defeasible logic, this
valuable distinguishing feature is lost. One key difficulty arising from
this loss manifests itself as the second problem. The agent receiving the
message has to perform processing and evaluation before updating its
beliefs. The predominant approach would focus upon propositions that
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deductively or defeasibly rebut or undercut any of C, P1, or P2. It is
quite possible that the receiving agent has stored (not expert_in(mary, com-
puler_science) ), but there is no mechanism by which this can be brought
to bear in evaluating the message received. The agent has no means of
determining that this information is relevant, because there is no recog-
nition that the message fits the pattern of an argument from expert
opinion.

By explicitly handling argumentation schemes - either in the message
itself, or as a component of agent reasoning - it becomes possible for
agents to at once broaden the scope of relevant information and narrow
down selection on the basis of the argument scheme detected. Argu-
mentation schemes may thus offer at least one part of an attack upon
the thorny problem of relevance — which becomes critical as the size of
agents’ knowledge bases grows past the trivial.

7. SCHEMES IN AUTOMATED REASONING

In a series of works (see, e.g., 1989 and, particularly, 1995), Pollock
describes the development of OSCAR, an automated theorem prover
that on many classes of problems is at least as efficient as the best, and in
some cases does very much better. In its later incarnations, OSCAR was
built upon argumentation schemes. Pollock uses schemes to characterize
the inferencing mechanisms in OSCAR. He calls them prima facie reason
schemes, and has a set of seven that can be paraphrased thus:

(i) Perception: Having a percept with content pis a prima facie reason
for believing p.
(ii) Memory: Recalling that pis a prima facie reason for believing p.
(iii) Statistical Syllogism: cis an F, and F’s are usually G’s, together form
a prima facie reason for believing p.
(iv) Induction: Most observed F's are G's is a prima facie reason for
believing that F's are usually G's.
(v) Temporal Persistence: p is believed to be true at (1, and (1 is before
{2, together form a prima facie reason for believing p is true at
time (2.

Together, these five schemes form the core of OSCAR's defeasible rea-
soning system, by which arguments can be formulated in defense of
particular propositional claims, and attacks against them can be con-
structed. All inferencing based on prima facie reasons can be rebutted
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(by an argument with the opposite conclusion) or undercut (by an argu-
ment that demonstrates why the prima facie reason fails to hold in a
given case). These latter forms of attack correspond closely to critical
questions, and Pollock’s prima facie reasons have associated with them
schematic forms of undercutters. So, for example, his description of the
perception scheme is:

Where ¢ is a perceptible property, an agent's having a ¢ image constitutes
a prima facie reason for the agent to believe [ My circumstances exemplify
¢1. (Pollock, 1995, p. 55)

Associated with this scheme is the following example of a schematic
undercutter, which captures how epistemic processes can interact with
and override percepts:

Where 6 is a perceptible property, an agent’s having a # image and believing
that if his circumstances exemplify 6 then they do not exemplify ¢ constitutes
an undercutting defeater. (Pollock, 1995, p. 56)

Pollock also has a generic form for another class of schematic under-
cutters:

If belief in Pis a prima facie reason for belief in Q, the belief:

the present circumstances are of a general type Csuch that the probability
is not high of @Q's being true given that Pis true under circumstances of
type C

is an undercutting defeater for this prima facie reason. (Pollock, 1995.
p- 56)

Pollock's approach has also been extended to include further prima facie
reasons — for example, for evidential reasoning (Prakken et al., 2003) -
and such extension of schemes is a common feature among computa-
tional applications of schemes in general.

8. SCHEMES IN COMPUTATIONAL APPLICATIONS

In addition to software systems built specifically to represent or rea-
son with argument, argumentation schemes have also been finding a
wide variety of roles in applicd computer systems in a range of different
domains. Typically, these applications have been harnessing individual
schemes for particular purposes. A good example is the PARMENIDES
system, a proof-of-concept application that is aimed at supporting e-de-
mocracy (Atkinson et al., 2006). PARMENIDES focuses upon practical
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reasoning, and aims to encourage users to be critical in their assessment
of arguments for a particular course of action. It uses a refined version
of the argumentation scheme for practical reasoning in which there are
thirty-four distinct potential types of attack (these attack types correspond
closely to Walton's critical questions). These thirty-four attack types are
used to provide the means by which a user can analyze and critique an
existing argument using the scheme (in the sample case from Atkinson
etal., 2006, the argument concerns the war in Iraq). Following such anal-
ysis and critique, users can construct their own versions of the scheme
instantiated with their own premises. Structuring the process of critique
in this way is argued to have benefits both for public understanding of
complex policy decisions and for engagement of the public in policy
formation.

Using schemes in software to help formulate the process of decision
making is a common technique. CARREL is a prototype system that
aims to improve the efficiency of the organ transplant systems in West-
ern Europe by allowing software agents to negotiate autonomously in
order to produce good matches for available organs quickly (Tolchinsky
et al., 2006). The basic system has been extended with a model called
ProCLAIM that, in the context of CARREL, employs a set of very specific
argumentation schemes. One example is their Donor Disease Transfer
Contraindication Scheme:

When transplanting organ O from donor D with condition Cr to a recipient
R, R may result in having condition C2, where C2 is harmful. Hence, Cr is
a contraindication for donating O. (Tolchinsky et al., 2006, p. 77)

Though clearly very specialized, this scheme has its roots in the scheme
from negative consequences, and indeed it is usually the case that sche-
mes developed for specific application domains are more refined (and
more heavily parameterized) versions of more generic scheme forms.
This suggests that taxonomic hierarchies such as those proposed earlier
in Chapter 10 and by Katzav and Reed (2004b) can be easily expanded
to accommodate these new schemes.

With this potential proliferation of schemes that can work together har-
moniously, the power of the Argument Interchange Format (Chesnevar
et al., 2006) described in Chapter 11 becomes more important. Com-
putational systems that use the AIF might be envisaged in which argu-
ments from different sources and different authors are combined using
combinations of schemes that might not have been anticipated. Thus
wwo arguments that happen to make use of the same proposition (as a
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Current Argument’s Conclusion

[Brazil has the best foothall team |

Current Argument’s Premises
Allen is an expert in sports
Allen says that Brazil has the bast football team

Scheme Presumptions

Current Aﬁt Undefmmi Presumiuons

Hide smplicit details

FIGURE 12.15. Part of the ArgDF interface.

premise or as a conclusion, say) are in some manner connected. These
connections might be represented, or displayed, or navigated by compu-
tational systems. In this way, a whole ocean of arguments, contributed by
different people, using different argumentation schemes and practices,
might be frecly navigable and extensible. This is the vision behind the
World Wide Argumentation Web (Rahwan et al., 2007). One of the first
building blocks of this web to be implemented is a system that allows
users to access arguments online and to critique them (using the criti-
cal questions associated with schemes), challenge them, support them.
or extend them. The system, ArgDF, shows that it is possible to use the
AIF to represent and manipulate these arguments while retaining a rich
scheme-based structure that forms the links between the components. As
an example, Figure 12.15 shows part of one of the interfaces 1o ArgDF:
someone has entered an argument from expert opinion in which the
conclusion that “Brazil has the best football team™ is supported by a
claim from Allen, an expert. The new user is now about 10 attack this
argument by challenging one of the presumptions of the scheme.

9. CONCLUSIONS

Two things are clear from this brief survey of the uses of argumentation
schemes in computational systems. The firstis the breadth of application.
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Artificial intelligence is concerned with autonomous reasoning,
distributed reasoning, and the expression of reasoning, so perhaps it
should come as no surprise that a fundamental aspect of reasoning -
the use of defeasible schemes — should be ubiquitous across Al. What
is more surprising is that there is appreciable impact in many of those
diversc areas already. Argumentation schemes are simply turning out to
be a good fit for the sorts of problems that many Al systems are trying
to tackle. The second thing that is striking, however, is that this work is
as yet very underdeveloped. There is a bootstrapping process that needs
to be completed so that we have the basic representational devices (that
might be provided by a language such as the AIF), which can in turn be
employed by the tools (such as Araucaria, Compendium, and Rationale)
that can support, the construction of systems that perform autonomous
reasoning. language generation, decision support, and so on. At the
moment, representational devices, tools, and systems are being devel-
oped in parallel, each making use of the latest advances of the others.
Though hectic, this activity is stimulating enormous interest. Argumen-
tation schemes have enormous potential to contribute to solutions to Al
problems, and the immediate future is going to be an exciting time in
this field.
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