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Schemes are increasingly being recognised, applied, and studied in computational domains
like artificial intelligence and multi-agent systems, and are being used to improve the reasoning
capabilities of artificial agents. Schemes are being incorporated into software tools for argu-
ment mapping, like Araucaria® and Carneades.” Araucaria aids a user to construct a diagram
of the structure of an argument by pasting the text of the argument in and then by connect-
ing al the premises and conclusions in an argument map. A user can also select argumentation
schemes from a menu and use them as part of the process of analysing and evaluating the argu-
ment. Carneades also makes argument maps, but can apply schemes to argument construction
(invention) as well asto argument analysis and evaluation (Gordon & Walton, 2009b).

An example argument from Newsweek (22 November, 2010, p. 7) can be used to illustrate
argument reconstruction involving schemes. The text is quoted as follows:

Dmitry Medvedev has made his name talking up liberal ideas and blasting corrupt bureaucrats. But
when hisnation’sprideisat stake, Russia's president sounds like his hard-nosed mentor, Prime Minister
Vladimir Putin. AsMedvedev revealed last week that the 10 Russian spies arrested in the U.S. last June
were betrayed by a mole inside Russia's Foreign Intelligence Service, and that the turncoat had since
fled to America, the usually mild—mannered president added with relish that a‘Mercader’ had already
been sent to deal with the traitor — a chilling reference to Ramon Mercader, the secret agent sent by
Joseph Stalin to kill archrival Leon Trotsky with an ice pick. The arrest of the sleeper agents and the
defection of their bossisthe ‘biggest failure of Russianintelligencein 90 years,” says Gennady Gudkov,
a former KGB colonel who now heads the Russian Parliament’s Security Committee. ‘It shows that
our spies are losing their ideals.” No wonder Medvedev is peeved. Still, ordering a murder on U.S.
soil seems out of line with Russiaand America’'s new ‘reset’ relations. In aping the Soviet era’s brutal
methods, Medvedev could be losing his own ideals.

To provide reconstruction of the central argument in this example, we start with akey list of
seven statements that are either made or clearly implied in the text.

(1) M made his nametalking up liberal ideas.

(2) M has claimed that he is committed to liberal ideas.

(3) M ordered the murder of aspy.

(4) Ordering the murder of aspy isan action that is not consistent with liberal ideas.
(5) Thisevidence showsthat M is not really committed to liberal ideas.

(6) M’scommitments are inconsistent.

(7) M could belosing his own ideals.

The visualisation of the example shown in Figure 1 conforms to the format of Araucaria, a
well-known argument visualisation tool.

The ultimate conclusion of the argument is taken to be the statement in the text box at the
top claiming that M could be losing his ideals. According to the analysis shown in Figure 1, the
arguments supporting this conclusion are based on the scheme for argument from inconsistent
commitment. The shaded areas shown around the selected arrows and text boxes represent the
portion of the argument to which the scheme applies. The other statements shown below the
selected argument are represented as premises of additional arguments supporting the premises
of the argument from inconsistent commitment.

The argument shown in Figure 1 is not represented as a circumstantial ad hominem argument.
There are several indications in the text quoted in the example above that M is being portrayed
negatively as a bad person. It is claimed that he sounds like his hard-nosed mentor, that he is
losing hisideals and that he has ordered a murder. The methods he has used are called brutal. This
could be evidence for reconstructing the argument as the circumstantial ad hominem argument
rather than merely as an argument from inconsistent commitment. However, the central thrust of
the argument does not seem to be a personal attack on M. The central focus of the argument is
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Figure 1. The M argument visualised using araucaria.

on presenting evidence to show the inconsistency between his action and what are taken to be his
liberal ideas.

6. Schemesfor practical reasoning

The internal sources of arguments can be divided according to two criteria: the nature of the
generalisation linking premises and conclusion, and the relationship between the generalisation
and the premises. The first distinction concerns the difference between practical arguments and
epistemic (theoretical) arguments. Arguments of the first type are grounded on generalisations
concerning the desirability of a state of affairs, which leads to a decision or a proposal to act
(Westberg, 2002, p. 85). In practical reasoning, often called goal-directed reasoning, an agent or
group of agents makes a decision to carry out an action based on goals that have been identified,
taking into account possibly contravening factors like negative side effects of the proposed action
(Atkinson & Bench-Capon, 2007). The SC argument is a casein point.

The SC argument can beillustrated by the example of the Ph.D. student who has been working
on her Ph.D. thesisfor along time, and despairs of ever finishing it. As an alternative, she thinks
of the idea of going to law school. The big advantage of that alternative is that she will graduate
after a definite period of time. But then she reasons to herself using the following argument: if |
drop out of the Ph.D. program now, all those years of hard work will be wasted. That would be
agreat pity, so | think | had better resist the idea of applying for law school. The argumentation
scheme representing this form of argument is called argument from waste (Walton, 1996, p. 80),
where a isan agent, and A is a statement that represents the outcome of an action.

PreMmISE: If a stopstrying to realize A now, all a's previous efforts to realize A will be wasted.
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| should keep working | .
on my PhD thesis. | | should go to law school.

| have sunk a lot | wouldn't want If I go to law school Graduating after
of time and effort that time and effort | will graduate a definite timeis a
into my PhD thesis. to be wasted. after a definite time. positive value to me.

Figure 3. Two sides of the argument.

of argumentation on each side of the disputed issue, including the argumentation schemes repre-
senting each component argument. It then weighs up the strength of the chain of argumentation
on each side, sets the standard of proof representing how much stronger each side’s argument
needsto bein order to win, and decides the outcome on this basis. It uses argumentation schemes
like practical reasoning, argument from positive and negative consequences, and argument from
positive and negative values, schemes to be explained later in this paper that are closely related
to SC arguments.

The argumentation scheme for the argument from SC can be classified as a species of argu-
ment from commitment. In the example of argument from commitment in Walton (1996, p. 55),
George goes around saying ‘ Power to the people’. And often declares that Marx and Lenin are
his heroes. It would be reasonabl e to infer from this evidence on the basis of argument from com-
mitment that George is committed to communism. This form of argument is defeasible. George
might change his mind and recant his communist views after the fall of the Soviet Union. If some-
one goes on record as asserting a statement, based on argument from commitment we can infer
from his statement that he is committed to it. The following argumentation scheme for argument
from commitment is from Walton (1996, p. 56).

PREMISE: a is committed to proposition A (generally, or in virtue of what she said in the past).
Concrusion: In this case, a should support A.

This form of argument is very common in everyday conversational argumentation, and a
common problem with it is that commitments sometimes need to be retracted after they have
been incurred (Hamblin, 1970; Walton & Krabbe, 1995).

Argument from SC isaspecies of argument from commitment. However, since argument from
SC is about actions and choices between alternative actions, it also fits naturally into the form
of argumentation called practical reasoning (Walton, 1996, pp. 11-13). Thisform of reasoningis
goal-directed and commitment-based. In argument from SC, an agent is typically committed to
some course of action becauseitisagoal of hers, and because she has invested resources of time
and effort, and perhaps money, into trying to realise thisgoal. Asaworthy goal, and one that costs
have been sunk into, this policy or outcome represents a commitment for the agent. According to
the practical reasoning model, the inference proceeds from a goal to a means to realise that goal
(Walton, 1990). If Aisthe agent’s goal, and to bring about A, it looks to her like she should bring
about B, then she draws the conclusion that she should bring about B. For example, finishing her
thesis is her goal. To finish her thesis, it looks to her like she needs to keep working on it. By
practical reasoning then, she draws the conclusion that she should keep working on her thesis. As
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this example shows, the SC argument makes sense once it is fitted into the scheme for practical
reasoning.

In the scheme for practical reasoning below, the first-person pronoun ‘I’ represents a rational
agent who has goal's, some (though possibly incomplete) knowledge of his/her circumstances, the
capability of changing those circumstances and some awareness of the consequences of his/her
actions (Walton et a., 2008, p. 323).

Major Premise: | have agoal G.
MiNor PremiSE: Carrying out this action Aisameansto redlize G.
ConcLusioN: Therefore, | ought (practically speaking) to carry out this action A.

One of the critical questions matching the scheme is the side effects question: what conse-
guences of my bringing about A should also be taken into account? (Walton et al., 2008, p. 323).
Asking this critical question can cast an argument based on practical reasoning into doubt. This
purely instrumental scheme for practical reasoning does not take into account the values that a
goa might be based on.

In addition to the purely instrumental scheme for practical reasoning, there is also a value-
based variant described below in a five-line format, where the second line expresses the
conclusion of the argument (Greenwood, Bench-Capon, & McBurney, 2003).

In the circumstances R

we should perform action A

to achieve new circumstances S
which will realize some goal G
which will promote some value V.

Matching this scheme for value-based practical reasoning is a set of 16 critical questions
identified in Atkinson, Bench-Capon, and McBurney (2005, p. 858).

The value-based scheme for practical reasoning (Atkinson et al., 2005; Bench-Capon, 2003)
can be classified as a composite made up of two other similar schemes, namely the instrumental
scheme for practical reasoning and another scheme called argument from values. Argument from
values has two subtypes, argument from PV and argument from negative value.

The scheme for argument from PV (Walton et a., 2008, p. 321) has the following form.

PREMISE 1: ValueV is positive as judged by agent A.
PreMmISE 2: If V is positive, it isareason for A to commit to goal G.
Concrusion: V isareason for A to commit to goal G.

The scheme for argument from negative value (Walton et al., 2008, p. 321) has the following
form.

PrEMISE I: VaueV is negative as judged by agent A.
PreMISE 2: If V isnegative, it isareason for retracting commitment to goa G.
ConcLrusioN: V isareason for retracting commitment to goa G.

Note that value-based practical reasoning can be classified as a hybrid scheme that combines
argument from values with practical reasoning.

Instead of merely asking acritical question in response to a practical reasoning that concludes
in a proposed action argument, a critic could argue that there will be negative consegquences
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of the action. The argumentation scheme representing this type of argument is called argument
from negative consequences. However, this scheme aso has a positive form, in which positive
conseguences of an action are argued to be reasons for carrying it out (Walton et al., 2008, p.
332), where A represents a state that could be brought about by an agent. This schemeis called
argument from positive conseguences.

Premise: If Aisbrought about, good consequences might occur.
Concrusion: Therefore A should be brought about.

The other form is called argument from negative consequences.
PreMISE: If A is brought about, then bad consequences might occur.
ConcLusioN: A should not be brought about.

An instance of either form of argument from consequences can be stronger or weaker,
depending on the critical questions that have been asked or replied to.

What has been shown in this section is that the argument from SC is a hybrid scheme, a sub-
species of both argument from commitment and practical reasoning, and can be best understood
asaform of reasoning when embedded in the schemesfor these other two types of argumentation.
Argument from SC is a species of argument from commitment in which a sequence of delibera-
tion istaking place between two choices and thereis atime lapse between an earlier commitment
and the time of the choice. At the same time, argument from SC is a so a special form of practical
reasoning involving an agent’s deliberations about his or her goals and the means of carrying out
these goals.

7. Schemesfor applying rulesto cases

Epistemic reasoning can be divided in two broad categories, depending on the relationship
between the generalisation, the premises, and the conclusion. Arguments basically aimed at clas-
sifying entities or events under a general (implicit or explicit) rule, and drawing a particular
conclusion therefrom, shall be distinguished from arguments aimed at establishing new rules, or
retrieving properties or entities that are not contained in the general rule. We refer to the first
group as ‘ schemes for applying rulesto cases'.

In studying the question of how legislation and precedents are useful for the drawing of con-
clusions in law, Verheij (2008) summarised the basic forms of reasoning using two inference
patterns. Thefirst pattern is called Application of Legislation (Verheij, 2008, p. 22):

Marsor PrReMISE: Thereisarule with conditions A, B, C, ... and conclusion Z.
MiNoR PREMISE: In the current case, the conditions A, B, C, ... arefulfilled.
CONCLUSION: Z can be drawn.

This rule says that if the conditions of a rule are fulfilled, the conclusion of the rule
may be drawn (Verheij, 2008, p. 23). This inference pattern is similar to the following basic
argumentation scheme for defeasible rules (Bench-Capon & Prakken, 2010, p. 159):

MaJor PReEMISE: if statements P1, Po, ... , Py apply, then statement Q may be inferred.
MINOR PREMISE: Statements Pq, Po, ..., Pn apply.
ConcLusioN: Q may be inferred

Both of these similar inference patterns are related to the argumentation scheme called argu-
ment from an established rule. Both patterns are clearly meant to apply specifically in a lega
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setting, whereas the scheme for argument from an established rule is meant to apply to everyday
conversational argumentation. The version of this latter scheme given in Walton et a. (2008,
p. 343) is shown below.

Marsor PremisE: If carrying out types of actions including the state of affairs 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 the state of affairs A is the established rule
for a.

ConcrusioN: Therefore a must carry out A.

In the common kind of case in legal reasoning where an established rule is applied to a
particular case, say by ajudge, the scheme for argument would take this form.

Masor Premisk: If rule R appliesto facts F in case C, conclusion A follows.
Minor Premisk: Rule R appliesto facts F in case C.
ConcLusIoN: In case C, conclusion A follows.

This scheme seems to represent the same type of argument as Verheij’s application of legis-
lation pattern and Bench-Capon and Prakken’s basic argumentation scheme for applying arule,
even though the details of format are different.

The second pattern concerns the following of precedents, a pattern of reasoning that can take
two forms in law, according to Verheij (2008, p. 23). One form is to treat the precedent as a
rule. The other form of reasoning from precedent is called Analogical Following of a Precedent
(Verheij, 2008, p. 23).

PreEMISE: Thereisaprecedent with A, B, C, ... asfactors relevant for conclusion Z.
PREMISE: The current case matches the factors A, B, C, . .. of the precedent.

ConNcLUsION: Conclusion Z can be drawn.

According to this rule, if a case constitutes a precedent with a number of factors that match
the current case, the conclusion of the precedent can be drawn.

Verheij's identification of these forms of reasoning has two especialy important implications
for the study of legal argumentation schemes. The first is that these inference patterns can be
designated as representing fundamental argumentation schemes for legal reasoning. Thefirst one
fits the general argumentation scheme for argument from an established rule (Walton, 1996, p.
92), and can be seen asitslegal version. The second inference pattern, Analogical Following of a
Precedent, combines two schemes, the one for argument from analogy and the one for precedent.
However, if you look at the scheme for argument from precedent in Walton (1996, p. 94), the
match with Analogical Following of a Precedent isfar from obvious. To make everything fit into
place, several remarks arein order.

Thefirst remark isthat the scheme for argument from precedent given in Walton (1996, p. 94)
does not represent the most common use of argument from precedent in law.

PrEMISE: The existing rule says that for all x, if x has property F then x has property G.
PrEMmISE: But in this case C, a has property F, but does not have property G.

ConcLrusionN: The existing rule must be changed, qualified, or given up, or a new rule must be
introduced to cover case C.

This scheme fits the kind of case where a precedent is found in a case on the grounds that
the case is shown to be an exception to the given rule that would normally apply in that case.


https://www.researchgate.net/publication/243771656_Argumentation_Schemes_for_Presumptive_Reasoning?el=1_x_8&enrichId=rgreq-8997fd3f-031d-4134-aca3-6f9d3785fd05&enrichSource=Y292ZXJQYWdlOzMwMTUzNjgzNDtBUzozNTMyNDUwNzY3MDUyODFAMTQ2MTIzMTU5NzMxNg==

Downloaded by [Dr fabrizio macagno] at 10:55 19 April 2016

Argument and Computation 19

This scheme, however, does not apply to cases of argument from precedent of the kind used
most characteristically in legal reasoning. This scheme applies to a kind of case in which there
is an established rule, but an exception to it is found of the kind that requires modifying the rule
by alowing the case at issue as representing a legitimate exception (Ashley, 2006). It could be
applied to a case where there is arule that vehicles are not allowed in the park, but where in the
current instance, the vehicle is an ambulance. The drawing of the conclusion that the ambulance
should be allowed in the park in this instance might lead to modification of the rule as follows:
vehicles are not allowed in the park, except for ambulances.

The more characteristic type of argument from precedent used in legal reasoning appliesto a
different type of case. In thiskind of case, thereisacase at issue, and a prior case that has already
been decided is taken as a precedent that can be applied to the present case. The argumentation
scheme appropriate for this latter type of legal argumentation can be set up as follows.

PrEvIOUS CASE PREMISE: C1 isapreviously decided case.

PrEviOoUs RULING PREMISE: In case C1, rule Rwas applied and produced finding F.
NEw Cask PREMISE: C isanew case that has not yet been decided.

SMILARITY PREMISE: Cp issimilar to C; in relevant respects.

ConcLusioN: Rule R should be applied to C, and produce finding F.

It isthe scheme above that should properly have the name of argument from precedent in legal
reasoning. The scheme prior to the one above was called argument from precedent in Walton
(1996, p. 94) and Walton et al. (2008, p. 344). It needs to be re-labelled, and called argument
from an exception to the creation of a precedent.

Because of its similarity premise, argument from precedent is related to argument from anal-
ogy. Argument from analogy can be regarded as aform of reasoning from an implicit and inferred
criterion of classification (Macagno & Walton, 2009; Macagno, 2014; Macagno, Walton, & Tin-
dale, 2014). On this view, analogy at the same time leads to the creation of a new implicit
classification criterion (arule), and usesit to draw a conclusion. However, theruleis simply used,
not explicitly stated. For this reason, this type of reasoning falls under the category of applying
rules to cases. Argument from analogy has two basic forms. The first form has the following
argumentation scheme (Walton et al., 2008, p. 315).

StmiLARITY PREMISE: Generally, case C; issimilar to case Co.
Baske PremISE: Aistrue (false) in case Cj.
ConcLusioN: Aistrue (false) in case Co.

One can see that argument from precedent is a subtype of this type of argument from analogy,
the first form of argument from analogy.

The second type of argument from anal ogy (Guarini, 2004, p. 161; Macagno & Walton, 2009)
has to do with the classification of features of objects. The variables a and b stand for objects
(individuals).

PrREMISE: a hasfeaturesfq,fo, ..., fn.
PrReEMISE: b hasfeaturesfq,fo, ..., fh.
Concrusion: a and b should be treated in the same way with respect tofq,fo, ..., fp.

Thisschemeisused in case-based reasoning to solve a problem posed in agiven case by draw-
ing on similar cases retrieved from a database of past cases. The solution to the problem matches
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apair of cases by isolating features, specific respects in which one case is similar to or dissm-
ilar to another (Juthe, 2005). Features are sometimes called factors, or sometimes dimensions,
depending on which kind of case-based reasoning is being applied (Ashley, 2006).

8. Discovery arguments

The category of discovery arguments includes arguments aimed at establishing rules, such as the
inductive arguments (called Argument from a Random Sample to a Population: from the obser-
vation of several instances of the co-existence of two properties a generalisation is concluded),
the so-called abductive arguments, and the argument from ignorance.

Arguments that are grounded on the so-called abductive type of reasoning can be understood
as belonging to a generic pattern, called argument from best explanation (Walton et al., 2008,
p. 171):

F isafinding or given set of facts.

E is a satisfactory explanation of F.

No alternative explanation E; ., given so far is as satisfactory asE.
Therefore, E is plausible, as a hypothesis.

The argument from best explanation can lead to both ageneral rule (evidence to ahypothesis),
or aspecific conclusion (the attribution of aproperty to an individual). For thisreason, this pattern
isclosely related to other two patterns: the argument from correlation to cause, and the argument
from sign. The argument from correlation to cause is a shorter, heuristic pattern of reasoning that
leads to a causal relation as an explanation of a correlation between two events (Walton et al.,
2008, p. 328):

PREMISE: Thereisapositive correlation between A and B.
ConcLusioN: Therefore, A causes B.

Argument from sign, on the contrary, does not lead to ageneral rule, but rather to a particular
(individual) conclusion, concerning a predication attributed to an individual. Also this pattern
is a heuristic one, not directly taking into account the various possible explanations that can be
advanced for an event. However, in case of assessment, such possible aternative explanations
(rules) need to be taken into account and compared. The pattern can be represented as follows
(Walton et a., 2008, p. 329):

Speciric PREmMISE: A (afinding) istruein this situation.
GENERAL PREMISE: B is generally indicated as true when itssign, A, istrue.
ConcLusioN: Bistruein this situation.

Thelast generic pattern of argument that bel ongsto this classis the argument from ignorance.
Argument from ignorance (Macagno & Walton, 2011), or argument from lack of evidence, as
it might better be called, is another scheme that is so common and natural that we are gener-
ally unaware that we are using it. It is a common principle used in knowledge-based systems
in computing, where it is called the closed-world assumption (Clark, 1978). The closed-world
assumption is met if al the positive information in a database is listed, and therefore negative
information is represented by default (Reiter, 1980, p. 69). For example, in a database for an
airline flight schedule, if a flight connection between two cities is not listed on the computer
monitor at the airport, the conclusion is drawn that there is no flight connecting these two cities.
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The assumption isthat all the flights are listed on the monitor, and hence if a flight between two
citiesis not listed, it may be concluded that there is no such connection. This pattern proceeds
from aparadigm of data (a knowledge database) that is not complete and the absence of an entity
therefrom Walton (1996, p. 254).

MaJor PrRemisk: |f A were true, A would be known to be true.
MiNoR PREMISE: A is not known to be true.
ConNcLusION: A isfalse.

The major premise assumes that there has been a search through the knowledge base that
would contain A that has supposedly been deep enough so that if A werethere, it would be found.
The critical questions include considerations of (1) how deep the search has been, and (2) how
deep the search needs to be to prove the conclusion that A is false to the required standard of
proof in the investigation. In typical instances of the argument from ignorance, the major premise
of the argument is not explicitly stated, and has to be inferred from the text by applying the
argumentation scheme.

Consider the following example of the argument from lack of evidence. Since there is no
evidence that Bob is a spy, even though the National Security Service has carefully searched for
evidencethat heisaspy, we may concludethat, asfar we cantell, Bob isnot aspy. Thisargument
from ignorance seems reasonable. However, it is defeasible, because it is possible that Bob has
avoided detection as a spy so far. This argument can be put into the following format: if thereis
evidence of the kind x, then B isa spy; thereis no evidence of the kind x; therefore B is not a spy.

Thistype of argument is closely related to argument from best explanation. The non-existence
of an entity can be regarded as the best possible explanation of the lack of evidence or knowledge
thereof. However, in case of a closed-world assumption (the database is known and closed, no
further information can flow in) this pattern of reasoning becomes an instance of a deductive
pattern of reasoning proceeding from arule relative to the database.

9. Revising the current classification system

The classification system originally proposed in Walton (2005, pp. 234-235) and revised in
Walton et al. (2008) consisted in three main categories: reasoning arguments, source-based argu-
ments, and arguments applying rules to cases. Under these three main categories, subcategories
and individual schemes were classified. However, this classification system had some problems.
The first one is that the category of ‘reasoning’ was helpful inasmuch as it represented patterns
of reasoning that could not fall under the rule-case and source-based arguments. However, this
category did not offer any further criteria for a positive (namely not merely exclusive) classifi-
cation of schemes. It included deductive, abductive, inductive, and causal patterns, without an
overarching common characteristic. For this reason, this group was modified and replaced by
two further categories, ‘discovery arguments’ and ‘practical reasoning’. Under the first category
(discovery arguments) fall arguments that are aimed at establishing rules or entities, namely that
do not instantiate a rule, but rather create a new one (arguments establishing rules) or establish
the existence of an entity or a property that was not already included in the rule. Arguments
from sign and ignorance belong to thislatter group, asthey a possible and particular (not general)
explanation of an event or state of affairs. Practical reasoning is distinguished as adistinct type of
arguments, asits conclusion is action-oriented (or an assessment on the desirability of an action)
and it is based on considerations bound to values and evaluations of future actions.

On this perspective, rules-based arguments include patterns of reasoning proceeding on vari-
ous types of rules, namely causal, legal, social, and linguistic in nature. They are basically aimed



Downloaded by [Dr fabrizio macagno] at 10:55 19 April 2016

22 D. Walton and F. Macagno

Table 1. Summary of classification of schemes.

Source-independent arguments
Epistemic reasoning

Discovery arguments Applying rules to cases Source-dependent arguments
1. Arguments establishing rules 1. Arguments based on cases 1. Arguments from position to know
* Argument from a random e Argument from an established  1.1. Argument from expert opinion
sample to a population rule
e Argument from best e Argument from verbal 1.2.  Argument from position to know
explanation classification
2. Arguments finding entities e Argument from cause to effect ¢ Argument from witness testimony
e Argument from sign 2. Defeasible rule-based arguments 2. Ad Hominem arguments
* Argument from ignorance * Argument from example 2.1 Direct ad hominem
* Argument from analogy 2.2 Circumstantial ad hominem
e Argument from precedent * Argument from inconsistent
commitment
3. Chained arguments connecting * Arguments attacking personal
rules and cases credibility
e Argument from gradualism 1. Argumentsfrom allegation of bias
* Precedent dippery slope 2. Poisoning the well by aleging group
argument bias

» Sorites dippery slope argument 3. Arguments from popular acceptance
* Argument from popular opinion
* Argument from popular practice

Practical reasoning
1. Instrumental argument from
practical reasoning
* Argument from action to
motive
2. Argument from values
* Argument from fairness
3. Value-based argument from
practical reasoning
3.1. Argument from positive or
negative consequences
* Argument from waste
e Argument from threat
e Argument from sunk costs

at classifying entities and drawing defeasible consequences from such defeasible classifications.
Such classification can proceed from particular instances (arguments from example or analogy)
or from explicit general rules. The defeasible nature of the latter type of patternsliesin the nature
of the rules used, and the human limited knowledge that cannot exclude possible exceptions.
Verheij (2001, p. 232) proposed that defeasible argumentation schemes fit aform of argument he
called modus non excipiens: asarule, if P then Q; P; it isnot the case that thereis an exception to
therule that if P then Q; therefore Q. On his account, modus non excipiens can be used for eval-
uating defeasible inferences like the Tweety argument: If Tweety is abird, Tweety flies, Tweety
isabird; therefore, Twesety flies. The arguments can be classified according to Table 1.

The system shown in Figure 4 isa structure that captures many of the most important schemes
that have been studied in the argumentation literature so far.

In Figure 4, the schemes are represented as a directed graph structure. It represents a provi-
sional classification system that can be refined as it is integrated with new developments. The
classical distinction between source-dependent and source-independent arguments provides the
criterion for the first dichotomy (Macagno & Walton, 2014b). The source dependent arguments
are further divided into epistemic and practical arguments, and the former ones are distinguished
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between the ones consisting in applying rules to cases and the ones retrieving rules or entities
(discovery arguments). These macro-categories can be further specified. In some cases, the var-
ious arguments are grouped under more genera final classes. In other cases, various types of
arguments are subsumed under a more general scheme. Some schemes are more genera than
others, and for this reason they constitute the genus of some more specific types of argument.
Clear examples are provided by external arguments, where sub-schemes are ordered under more
encompassing ones.

This classification is not final for two reasons. On the one hand, a potentially high number
of types of arguments can be found representing specific applications of more generic patterns.
However, this classification system is flexible enough to represent sub-instances of the existing
argument schemes. On the other hand, the criterion used for the classification is focused on the
structure of the argument and the nature of the generalisation. Other classifications can be intro-
duced and crossed with the present one, based on principles more adequate for specific purposes
(such astextual interpretation, for instance).

Finaly, it needs to be added that we have not attempted to deal with linguistic arguments,
where the argument depends on linguistic considerations such as definitions and classifications
(Macagno & Walton 2014a). The argumentation schemes of this kind recognised by Walton,
Reed and Macagno (Walton, Reed & Macagno 2008) include argument from verbal classification,
argument from definition, argument from definition to classification, and the linguistic type of
slippery slope argument often identified with the sorites or bald man argument well known in
ancient Greek philosophy. Schemes in this category need to be added to Figure 4 to make the
classification system more complete. Thisisleft asaproject for future work.

10. Conclusions

It this paper, it was explained how argumentation schemes are proving to be useful for argument
mining, but also how the proliferation of them poses a classification problem. So many schemes
have now been recognised, and the relationships among them and the borderlines between them
poses problems when attempting to combine the employment of human coders (labellers) along
with automated systems to identify types of arguments in natural language discourse. This paper
has surveyed recent research offering different systems of classifying schemes, and shown how
different ways of classifying schemes depend on the different approaches to formalising schemes,
and different desiderata for constructing a classification system.

This paper surveys one particular system in some depth and extends it to provide a new mod-
ifiable classification system of the 44 defeasible schemes best known in the literature so far.
Among some of the main types of arguments classified in the new system are argument from
expert opinion, argument from sign, argument from example, argument from commitment, argu-
ment from position to know, argument from lack of knowledge, practical reasoning (argument
from goal to action), argument from cause to effect, the SC argument, argument from anal ogy, ad
hominem argument, and the slippery slope argument.

Answers to the question why classifying schemes is useful can be can be derived from the
discussion of ‘desiderata for building a classification system of schemes in Section 3. Most
important isthat a classification system would allow the analyst —an expert, astudent, or someone
who is hired for coding arguments — to ‘situate an argument in relation to other arguments it
is related to’. The next step for future research is to build a procedure for achieving such a
situating. It is possible, for example, to consider the following procedure: Starting from more
genera criteria by means of which more genera types of schemes can be identified, such as
those in Walton (2012), coders could move, step by step, from the most general types through
layers of subtypes down to and end point.
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A coder who moves from more general to more specific types needs to know when he or
she has reached this end point and can stop. In a ‘classica’ classification such a stopping rule
would usually say: classify as far asit gets. The classification system given in this paper makes
it possible to apply thisrule. For example, how should a coder know whether the work is aready
done after identifying an ‘argument from analogy’, even though there is till an ‘argument from
precedent’ underneath? The answer is to try the next level and seeif it works, by examining the
text to see whether the given argument fits the specia requirement stipulated by the scheme for
argument from precedent or not. If so, keep going. If not, stop.

Some work was reported by Hansen and Walton (2013) on problem cases where inter-coder
reliability was low, but at the present time we do not have the resources to continue this empir-
ical work, although we are hoping that others will do it. Walton (2012) provided refinements of
the rubrics on which the coding was based by providing a set of identity requirements for each
scheme. The requirements for each of the schemes treated in this paper have been formulated as
a helpful guide for codersin Walton (2012). But we have not yet carried this work of testing our
system any further. The intent of the present paper is to build an abstract classification system
based on previous work on the schemes. The intent is not to test the system on further empirical
work on argument mining, other than to test it by examining some problematic borderline cases
and making suggestions on how they might be handled. Empirical investigations are needed to
test the proposed classification system and refine it using further examples.
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Notes

1. Araucaria can be downloaded from http://araucaria.computing.dundee.ac.uk/doku.php.
2. Carneades can be downloaded from http://carneades.github.com/.
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