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Abstract

Toulmin’s argument scheme (1958 represents an influential tod for the analysis of
arguments. The scheme enriches the traditional premises-conclusion model of
arguments by distinguishing additional elements, like warrant, badking and rebuttal. The
present paper contains aformal elaboration d Toumin’s <heme, and extends it with a
treament of the formal evaluation of Toulmin-style arguments, which Toulmin dd na
discussat all. The present work bulds onrecent researcch ondefeasible arguments (cf.
e.g. thework of Pollock, Loui, Vreeswijk and Dung). More spedfically, the author' s
work onthe dialedical logic DEFLOG and the agumentationtod ARGUMED serve &
starting points.

1 Introduction

In hisbook' The Uses of Argument’, Stephen Touimin (1958 has argued that
arguments neal to be analyzed using aricher format than the traditional one of formal
logic in which orly premises and conclusions are distinguished. He has propcsed a
scheme that next to data and claim distinguishes between warrant, backing, rebuttal
and qualifier.

Asan illustration, Toumin discussesthe daim that Harry is a British subjed. The
claim can be supported by the datum that Harry was born in Bermuda. That thereisa
conredion at all between datum and claim is expressed by the warrant that a man ban
in Bermuda will generally be aBritish subjed. On itsturn, the warrant can be suppated
by the bading that there ae certain statutes and aher legal provisionsto that effed.
The warrant does nat have total justifying force, so the daim that Harry is aBritish
subjed must be qualified: it foll ows presumably. Moreover there ae possble rebuittals,
for instancewhen bah his parents were diens or he has become anaturali zed
American.

Schematicdly, the result is as follows (Toumin 1958, p. 10B

Harry was born | Harry isa
inBermuda | | S0, pr&sLimany, {British subject
Si nlce Unlless
A man bornin Both his parents were
Bermudawill dieng he has become a
generally bea naturalized Americary/ ...
British subject

On account of

The following statutes
and other legal provisions:
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Toulmin’s argument scheme has had a @ntinuing influence on argumentation
researchers (cf., e.g., Van Eemeren et al. 1996, pp. 12960, Bench-Capon 1997. Its
general form isthus (Toulmin 1958, p. 104

D S0, Q,C
Since
W
Unless
R
On acourt of
B
D for Datum W for Warrant
Q for Qualifier B for Backing
Cfor Claim R for Rebuttal

The Datum consists of certain facts that suppat the Claim. The Warrant is an inference
license according to which the Datum suppats the Claim, whil e the Bading provides
onitsturn suppat for the Warrant. A Rebuttal provides condtions of exception for the
argument, and the Qualifier can expressa degree of forcethat the Datum givesto the
Claim by the Warrant.

Good poants of Toulmin’swork were his emphasis on the foll owing:

- In argumentation, the warrants of arguments (in the sense of inferenceli censes) can
be & isaie andtheir badings can dffer from domain to damain.

- Arguments can be subjed to rebuttal in the sense that there can be condtions of
exception.

- Arguments can have qualified conclusions.

- Other kinds of arguments than just that based onthe standard logicd quantifiers and
conredives (for al x, for somex, na, and, a, etc.) need to be analyzed.

Sincethe gpearanceof Toulmin’sbook,all of these paints have foundincreasing
suppat in dfferent reseach communiti es (under the direct influence of Toumin or
independently).

Notwithstanding Toulmin’s criticd stance towards formal logic, in the present paper,
aformal elaboration o Toulmin’s central ideaswill be given. It is siown that Toulmin's
central ideas can well be set out in aformal way by the use of techniques of today’s
formal logic.

It goes withou saying that the game of formali zation is here not played for
mathematicd pleasure. The main reason for formalizationisthat it allows the repair of
an amissonin Toumin’swork. Toumin’s omisgonisthat he has only discussd the
structure of arguments (in terms of the roles of the diff erent kinds of elements of
arguments), bu has not paid attention to the evaluation of arguments. In ather words, he
does not provide an analogue of logical validity as an evaluation criterion for arguments
- perhaps because he does nat beli eve there to be one.

Thisisamajor omisson, espeaaly in view of the role of rebuttalsin his argument
scheme: clearly an argument for a particular claim shoud be esaluated dfferently when
there (adually) is arebuttal and when there is none. Using Toulmin’s example aowe, it
depends onthe faad whether Harry’ s parents were ali ens, whether the datum that Harry
isbornin Bermudajustifies the daim that he is a Briti sh subjed. Assuming that Harry’s
parents were diens, the datum does not justify the claim, while assuming that they
weren't aliens, the datum will normally justify the daim (unlessthere is another
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rebuttal, such as that Harry has become anaturalized American). As said, perhaps
Toulmin dd na believe there to be an evaluation criterion analogous to logica validity.
Hereit is shown that there is such a criterion by providing one: it is based onthe idea of
dialectical interpretation (cf. Verheij 2000, b). Briefly, the statements in an argument
are evaluated with resped to the agument’s assumptions. Statements can be justified
(e.g., when thereisajustifying reason for them), defeaed (e.g., when thereisa
defeding reason against them) or neither.

Of courseit isimpossbleto retain al of Toumin's central ideasin their exad
original form - someideas will be adapted and extended. The task set hereis one of
reconstruction with a cntemporary eye, and thus by necesdty involves an
interpretation of Toumin’sideas. Still the goal isthat al elements of Toumin’'s
argument scheme will find arecognizable placein the present elaboration.

The starting point for the reconstruction d Toumin’s hemeis a particular theory
of dialedicd argumentation, called DEFLOG. It isrelated to my work onautomated
argument asgstance (see, e.g., Verheij 199% onthe ARGUMED system). In the present
paper, the relevant parts of DEFLOG are introduced alongside the reconstruction d
Toulmin’s argument scheme. For amore extensive accournt of DEFLOG, the reader may
want to consult Verhelj (2000a, b). The present work bulds on recent reseach on
defeasible and daledical argumentation (cf. e.g. the work of Pollock 1987,Loui 1998,
Vreeswijk 1997and Dung 1995.

2 Elaborating on Toulmin’sargument scheme

In the following, the dements of Toulmin’s heme will be reconstructed, in away that
isformally explicit. A step-by-step strategy will be followed. Simple aguments will be
analyzed in terms of primitive notions like statements, justifying reasons etc.

2.1 Datumandclaim

The first step in the present reconstructionis to consider Datum and Claim. In
Toulmin’s (1958 own words, we have
‘one distinction to start with: between the claim or conclusion whose merits we
are seeking to establish (C) and the fads we gpeal to as afourdation for the
clam - what | shall refer to asour data (D)’ (p. 97).
Let’slookat Toumin's example: if we seek to establish the daim that Harry is a British
subjed, we could for instance gpeal to the datum that Harry was born in Bermuda. In
an ardinary language agument this could be expressed thus:
Harry was born in Bermuda. So heis a British subjed.
Alrealy at this early stage, it is convenient to adopt some @nventions that elaborate on
Toulmin’s. Thefirst isthe mnvention that arguments consist of one or more statements
that are expressed by sentences. In the example we find the two statements that Harry is
a British subjed and that Harry was born in Bermuda, expressed by the sentences
‘Harry isaBritish subjed’ and ‘Harry was born in Bermuda', respedively.

The second conventionisto dstinguish between two dfferent roles of statementsin
arguments: some ae assumptions, othersissues. In the example, it is assumed that
Harry was born in Bermuda, and at issue whether Harry is a British subjed. If it were
asumed that Harry is a British subjed, it would na be needed to provide areasonfor it.
If the datum were itself not assumed, i.e., if it were & isaue whether Harry was born in
Bermuda, that issue would have to be establi shed by further argument.

The third convention concerns the evaluation of the statements in an argument. The
ideais that the statementsin an argument can be evaluated, depending onthe
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information expressed in the agument. For instance, the assumption that Harry was
bornin Bermudais - sinceit is an assumption - taken to be justified. Also the isaue that
Harry isaBritish subjed isjustified, bu only sincethereisareason justifying it, viz.
that Harry was born in Bermuda. At present, two evaluation statuses are distinguished:
statements can bejustified ar they can be unevaluated. If for instance the statement that
Harry was born in Bermuda were itself at isaue, that statement and the statement that
Harry was born in Bermuda, would na bejustified. (Later we will also distinguish
statements that are defeated. Seesedion 2.4.)

This brings us to the fourth convention, that concerns support by reasons. One point
of an argument like ‘Harry was born in Bermuda. So heis a British subed’ isthat it
expresses that the statement that Harry was born in Bermuda supports the statement that
heis aBritish subjed. It not only expresses the assumption that Harry was born in
Bermuda and the issue that Harry is a British subjed, bu aso that thereis a suppat
relation between the two statements. In ather words, the agument implies that thereisa
condtiona relation between the two statements, that can - for instance - be expressed
by the cmmpoundsentence ‘ If Harry was born in Bermuda, he is a British subjed’. (As
yet nofurther interpretation d the condtiona ‘If ..., (then) ..." is presumed, and
cettainly not that of the notorious material condtional of standard logic. Cf. Hage 1997,
Prakken 1997 Verheij 1996.1n order to prevent confusion with the latter condtional, a
dedicated arrow ~> is used here.) Statements expressed by sentences of theform ‘If ...,
(then) ..." can themselves be asumed o at isue, just like dl other statements. For
instance, an argument like ‘Harry was born in Bermuda. So heis a British subjed’ can
be mnsidered to imply the asumption that if Harry was bornin Bermuda, heisa
British subjed. A condtional assumption d thisform can be referred to as the implicit
assumption of the agument.*

According to the present conventions, the agument ‘Harry was born in Bermuda. So
heis aBritish subjed’ implies the foll owing:

It isassumed that Harry was born in Bermuda.

It isat issue whether Harry is a Briti sh subjed.

It isassumed that if Harry was born in Bermuda, he is a Briti sh subjed.
It isjustified that Harry was born in Bermuda.

It isjustified that Harry is a British subjed.

It isjustified that if Harry was born in Bermuda, heis a British subjed.

The issue whether Harry is a British subjed, isjustified sincethe statement that Harry
was born in Bermudais ajustifying reasonfor it. In general, astatement D is sid to be
ajustifying reason for ancther statement C if the statementsthat D and that if D, then C
are bath justified.

The &ove can be summarized in the following graphicd representation d the
argument (cf. Verheij 199%, 20000):

| ‘? Harry iz a British subject |

T—{ | Hamy wasz bom in Bermuda |

The exclamation mark indicates an assumed statement, the question mark a statement
that is at issue. The implicit assumption (that if Harry was born in Bermuda, heisa
British subject) is depicted by the arrow. That all statements are justified is indicated by
the dark bold font. If it were at issue whether Harry was born in Bermuda we would
have the following:
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| D g i 3 Fnbidh st |

T—{ D By snme Sow g Basmeadls |

Now both statements are unevaluated (as is indicaed by the light italic font) since for
neither there is ajustifying reason. The light color of the arrow indicates that it is not
justifying.

By the present conventions an argument like ‘Harry was born in Bermuda. So heisa
British subjed’ is closely linked to the foll owing formal derivation based onModus
ponens (From ¢ and ¢ ~> , conclude Y):

Harry was born in Bermuda. Harry was born in Bermuda ~> Harry is a British subjed.

Harry is a British subjed.

Thetwo premises of the derivation correspondto the two assumptions of the datum-
claim argument (one of them implicit), the cnclusion d the derivationto theissue. The
Modus ponens form of the derivation makes explicit how the evaluation statusis
transferred from the asumptions to the isue: when the statements that ¢ andthat ¢ ~>
U are bath justified, then the statement that Y is also justified.

It istempting to read the Modus ponens-derivation itself as the foll owing informal
argument:

Harry was born in Bermuda. If Harry was born in Bermuda, then heis a British
subjed. So heis aBritish subjec.?

However, thisinformal argument is clearly another argument than the example ‘Harry
was born in Bermuda. So heis aBritish subjed’ (one differencebeing that whil e the
shorter example could occur in an ardinary argumentative text, the latter can orly occur
in alogic-oriented text).

Until now, we have for convenience omitted the qualifier in Toulmin’s example. In
the example, the datum ‘Harry was born in Bermuda' does not suppat the daim ‘Harry
isaBritish subjed’ in an ungualified manner, bu only presumably. Concerning such
qualifiers as Toumin dstinguishes them in his sheme, we will here be very brief. A
qualifier is sSmply concerned as a modal operator on statements. As aresult, Toumin’'s
qualifier will be cnsidered as being a part of the sentencethat expressesthe daim
suppated by the datum. In Toulmin’s example, we will take it that the datum suppats
the daim ‘ Presumably, Harry was born in Bermuda' .2 As aresult, the relevant
condtiond is‘If Harry was born in Bermuda, then presumably he is a Briti sh subjed’
instead of the one used above. No semantic assumptions abou the qualifiers are
assumed here, in style with Toulmin’s loase treatment. For instance, he seensto use the
qualifiers ‘presumably’ and ‘generally’ more or lessinterchangeably (even though the
former suggests an epistemicd and the letter an ortologicd point of view).

2.2 Warrant

The next step isto consider the warrants of arguments. Toulmin (1958 describes
warrants as ‘ general, hypothetical statements, which can act as bridges [between datum
and claim, BV], and authorise the sort of step to which ou particular argument commits
us (p. 98. In ather words, warrants are inferenceli censes that expressthat certain
clamsfollow from certain data. The warrant of Toumin’s example on British
citizenship is the statement ‘A man ban in Bermudawill generally be aBritish subjed’.
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Toulmin thinks of warrants as general inferencelicenses: not only if Harry was born in
Bermuda, heisa British subjed, bu also if John was born in Bermuda, he is a British
subjed, etc. It seems that for Toulmin the statement ‘A man ban in Bermuda will
generally be aBritish subjed’ is equivalent to a scheme like the foll owing, were Person
stands for any person:

If Person was born in Bermuda, then generally Person is a Briti sh subjed.

Here * Person was born in Bermuda and ‘ Person is a British subjed’ can betaken asa
generic datum and claim, respectively. The gparent equivalence for Toulmin between
rule statements like ‘A man born in Bermudawill generally be aBritish subjed’ and
condtional schemes like the one @oweisfor instance suggested by his emphasis onthe
bridge-like dharacter of warrants (e.g., p. 98as cited above, and p. 105where he
discusses the diff erence between warrants and badings). The discusson d the formal
validity of arguments of thetype‘D. W. So C' (p. 118., espeddly p. 119, whereD is
the datum, W the warrant and C the daim, strengthens this siggestion. The formal
structure of such an argument could be made epilicit in the foll owing way:

D(t). D(x) ~> C(x). So C(t).

Here x isavariable instantiated by t. Toulmin mentions a variant of thisformal
structure in the style of classcd syll ogisms:

XisanA.All A'sareB’s. So X isaB.

Somewhat confusingly, Toulmin isnat fully consistent in hisdiscusson d warrants:
occasionally, he seemsto refer to an instance of a condtional scheme (like the one
abowe) as awarrant, for instancewhen he mentions the short form ‘If D, then C’, where
D and C are aparticular (and nd a generic) datum and claim (p. 98B). However, as said,
at other places Toulmin urembiguously emphasizes the generdity of warrants (e.g., in
the description o warrants cited abowve, p. 98, btialso on p. 100ywhere he states that
warrants certify the sounchessof all arguments of the gpropriate type).

Summarizing, it is convenient to distinguish the foll owing three:

A man ban in Bermudawill generally be aBritish subjed.
If Person was born in Bermuda, then generally Person is a Briti sh subjed.
If Harry was born in Bermuda, then generally heis aBritish subjed.

Thefirst isthe ordinary language expresson d awarrant. It isarule statement that
conreds certain kinds of datato certain kinds of claims. It is these that in the present
paper will be referred to as warrants (which isin agreement with Toulmin’s conception
of warrants and with most of Toulmin’s examples).

The seandisthe @ndtional scheme that isthe formal explicaion d the bridge-like
conredion resulting from warrants. In a sense (and as said apparently according to
Toulmin) an ardinary language warrant is equivalent to such a condtiona scheme: it
may be taken that ead impli es the other. Moreover, it seems graightforward to write
algorithms that translate the one to the other (at least for significant subsets of ordinary
language examples of warrants, e.g., for simple generic sentences like ‘ Bermudans are
British subjeds and‘ Thieves are punishable’). It shoud be noted however that in
ordinary language agument, the condtional schemes will t hemselves never occur. They
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are merely convenient constructsin order to summarize the range of argument steps as
they are licensed by the warrant that corresponds to the scheme.

Thethird, ‘ If Harry was born in Bermuda, then generally heis aBritish subjed’, is
the normally implicitly assumed condtional that expresses that a particular datum
implies aparticular claim. Condtionals like these ae the instances of the condtional
schemes that correspondto ordinary language warrants.”

The only formal connedion ketween the three that will be used below is that between
the warrant (in the sense of an ardinary language rule statement) and the impli cit
condtiona that forms the bridge from datum to claim. It can be expressed as the nested
condtiond ‘If W, thenif D, then C’, or formaly W ~> (D ~> C). The nested
condtional expresss that it foll ows from the warrant that the daim foll ows from the
datum. This nested condtional is normally left implicit in an argument, just like the
condtional ‘If D, then C'.

Graphicdly we get the following:

| ‘2 Harry iz a British subject |

E | A man born in Bermuda will generally be a Britizsh subject |

| Harry was born in Bermuda |

That the statement that a man born in Bermudawill generally be aBritish subjed, is a
warrant is visualized by an arrow pointing to an arrow: here the arrow from the warrant
statement paints to the arow representing the implicit condtional that if Harry was
born in Bermuda, he is a British subjed.

Thetransfer of evaluation status from assumptions to issues can be made explicit as
the foll owing two-step Modus ponens derivation:

W. W~>(D ~>C).

D. D~>C.

C.

D and W are the eplicit assumptions of the datum-claim-warrant argument, and C its
explicit issue. W ~> (D ~> C) isitsimplicit assumption,and D ~> C (so to spe&) its
implicit issue.

2.3 Backing

The next important element of arguments distinguished by Toulmin isthat of the
backing of warrants. Backings provide suppat for warrants. They become relevant
when the legitimacy of the range of arguments as licensed by awarrant is challenged. In
Toulmin’'s example, the warrant that aman ban in Bermudawill generally be aBritish
subjed, is suppated by appeal to particular statutes and legal provisions (which are nat
explicitly mentioned by Toulmin). Formally, the relation between bading and warrant
is the same @ the relation between datum and claim,” and requires nothing new. An
argument ‘B. So W’ (where B is abadking of some warrant B) can be analyzed just like
an argument ‘D. So C'. In the former case, the implicit condtional hasthe form ‘If B,
then W’. In the example, it beaomes ‘ If the statutes and aher legal provisions $-and-so
obtain, then aman banin Bermudawill generally be aBritish subjed’.

Even though datum and bading formally play arelated role, Toumin naesa
relevant difference between them: there ae aguments containing datum but withou
explicit badking (likein ‘D. So C’), whil e there are no arguments containing backing
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but lacking datum. The occurrence of a backing presupposes the occurrence of a datum
(and claim). Toulmin also emphasi zes the difference between bading and warrant:
badkings can be cdegoricd statements of fact just like data, whil e warrants always are
general bridge-like statements (cf. p. 105. A central point in Toumin’s bookis that the
kinds of badkings as they occur in dfferent fields of argument vary. Among Toulmin’s
examples of badkings are statutes and acts of Parliament, statisticd reports, appealsto
the results of experiments and references to taxonamicd systems. All can provide the
badking that warrant the arguments as they are aceptable in particular fields.

Hereisagraphical representation d an argument involving a backing:

| ‘? Harry iz a British subject |

? A man bomn in Bermuda will generally be a British subject |

T—{ | The statutes and other legal provizions go-and-zo obtain |

| Harry was born in Bermuda |

If the backing were itself at issue, we would get the foll owing:
| P N i @ Sl st |

él > g S g Basonadls sl aneradl fe o Satind sedfyacd |

T—{ 2 The sraier s e e o sonsiactrg aivan |

—| | Hary was bomn in Bermuda |

Neither the statement that Harry is a Briti sh subjed nor the warrant statement that a man
born in Bermuda will generally be aBritish subjed, is now justified sincethereisno
justifying reason for them.

It shoud be noted that the reconstruction d Toulmin’s analysis of arguments with
datum, (quaified) claim, warrant and backing as aboveis hardly a deviation o standard
logicd nations. Thisisin contrast with Toulmin’s claims. As has been nded by others,
the distinction d data, claim, qualifier, warrant and backing can be dealt with in away
that is not too far from standard logic, whil e retaining the differences between them. In
the present reconstruction, the technicd tods used are essentially a Modus porens-
validating condtional, variables and modal qualifiers. The main dfferences between
Toumin's treament and standard logic aise from diff erences in emphasis with respea
to phlosophcd and argumentation-theoreticd starting points (such as the mentioned
field-dependency of the badings of warrants and the distinction o different roles of
statements in an argument).

2.4 Rebuttal

A genuine andradicd deviation from standard logic is required by Toulmin’s notion o
rebuttals. However, Touimin hardly elaborates on the nature of rebuttals. As Toumin
puts it, rebuttals involve mndtions of exception for the agument (p. 10)). Apparently,
for Toulmin, rebuttals can have several functions. For instance, rebuttals can ‘indicate
circumstances in which the general authority of the warrant would have to be set aside’
(p. 10D, bu can aso be (and for Toulmin apparently equivalently) ‘exceptional
circumstances which might be caable of defeating or rebutting the warranted
conclusion’ (p. 10). On p. 102 he dso speaks abou the gopli cability of awarrant in
conredionwith rebuttals. In ather words, Toulmin spe&ks of the defea (or rebutting) of
the anclusion, d the gopli cabili ty of the warrant and d the authority of the warrant, in
arather loose manner, withou further distinction. Toulmin isunclea abou the relation
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of these seemingly different situations. Here the three will be distinguished, in away
that naturally fits the reconstruction d the other elements of Toulmin’s sheme @ove,
asfollows. If welook at the warrant-datum-claim part of Toumin’s sheme (whichin
our reconstruction includes the qualifier), there ae five statements that can be argued
against:

The datum D

The dam C

The warrant W

Theimplicit condtiona ‘If D, then C' that expresses the bridge from datum to
claim.

Theimplicit condtiona ‘If W, then if D, then C' that expresses the bridge between
warrant and the previous impli cit condtional.

PwpNPE

o

Reasons against any of these statements can be seen as a kind of rebuttal of an argument
that consists of warrant, datum and claim. The first threesped for themselves, and are
clealy al different. An argument against the datum that Harry was born in Bermuda
(for instance by claiming that Harry was born in Londa) differs from an argument
against the daim that Harry is a Briti sh citizen (for instance by claiming that Harry has
becmme anaturalized American) and from an argument against the warrant that a man
born in Bermudawill generally be aBritish subjed (for instance by claiming that those
born in Bermuda ae normally French).

An argument against the fourth kind d statement (the first implicit condtional), can
be regarded is an attadc of the annection between datum and claim. Such attacks have
been dubled undercutting defeaters by Poll ock (1987). Harry having become a
naturalized American could be an argument against the conrection ketween Harry being
born in Bermuda and Harry being a Briti sh citizen.

An argument against the fifth kind d statement can be regarded as attad against the
warrant’s appli cabili ty: normally the warrant can justify the condtional that connects
datum and claim, bu sincethereis arebuttal, the warrant does not apply. In cther
words, when the implicit condtional if W, then if D, then C, isnat justified, the warrant
that normally givesrise to a bridge between datum of type D and claim of type C, does
for the actual datum D and C at hand not give rise to such abridge. For instance,
Harry’s parents bath being aliens could well be an argument against the gopli cabili ty of
the warrant that aman ban in Bermudawill generally be aBritish subjed.’

The threesituations to which Toulmin attaches the term rebuttal (defea of the
conclusion, d the goplicabili ty of the warrant and d the authority of the warrant) are
among these five kinds of rebuttals, viz. the seaond,fifth and third, respedively. The
other two kinds of rebuttals of a warrant-datum-claim argument, viz. that of the first and
fourth kind, are goparently not mentioned by Toulmin.

We now turn to amajor omisson d Toulmin’s discusson: atopic he does not
addressis the effect of rebuttal onthe evaluation status of the statements in an argument.
Interestingly, this has turned ou a notorious, but rewarding topic for logicd study (cf.
the work onformali zing defeasible and dalecticd argument; see eg. Chesnevar et al. to
appear, Prakken en Vreeswijk to appear).

In the present approach, athird evauation statusis introduced in order to analyze the
eff ect of rebuttal onthe evaluation status: statements can na only be justified o
unevaluated, but aso defeated.” The latter status applies when thereis a defeating
reason against the statement. For instance, in the example, it can be defeaed that Harry
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isaBritish subjed in light of the reason against it that he has become anaturali zed
American, even though Harry was born in Bermuda.

One difficulty is the fundamental nonmonotonicity of the resulting logic: when
asumptions are added it can occur that previously justified statements are no longer
justified (cf. in amore general logicd setting Gabbay et al. 1994. In standard logic,
when sentences are added to an initial set of sentences the truth of which is asumed, the
set of implied truths never gets small er. Additional assumptions normally al ow more
conclusions to be drawn, and rever less In contrast, in adialecticd context, as for
instancerequired by Toumin’s analysis of argument, where there is not only suppat
but also attadk, statements that are initially justified with resped to a set of assumptions
can become defeaed (or unevaluated) in light of additional assumptions.

Toulmin’s example can be used as an ill ustration (though he does nat discusseffeds
onevaluation): when it isnot assumed or otherwise justified that Harry’ s parents were
aliens or that he has become anaturalized American, i.e., when the possble rebuttals are
naot effective, it isjustified that Harry is a British subjea on the assumption that he was
born in Bermuda and that aman banin Bermudawill generally be aBritish subjed.
However, when one of the rebuttalsis eff ective, e.g., when it is assumed that Harry’s
parents were diens, Harry being a Briti sh subjed nolonger follows as ajustified
statement, but is unevaluated (given that there ae no other reasons for or against it).

Just as justifying reasons for a statement can make an isdue justified, defeding
ressons against a statement can make it defeaed. Formally, it is convenient to
distinguish statements of the form ‘It is defeated that ..., where the dotsindicae a
sentence pressng ancther statement. In this way, attack by reasons can be dedt with
in analogy with suppat by reasons (cf. section 2.1). Whereas the suppat relation
between datum D and claim C is expressed by the (usually implicit) condtiona ‘If D,
then C', the dtad relation between arebuttal R anda daim C is expressed by the
statement ‘ If R, then it is defeated that C' (for arebuttal of the second knd abowe). The
latter will formally be denoted as R ~> xC (where xC expresses that it is defeaed that C
and ~> is the onditional used to express sippat)® or more briefly asR ~x C. In
general, astatement R is sid to be adefeating reason against ancther statement C if the
statement that R, and the statement that if R, then it is defeaed that C, are both justified
(cf. thenation d ajustifying reasonin sedion 2.1).

It can now be defined which statements are suppated by a set of assumptions (using
the simple logicd language with connedives ~> and x as used above) and which
attadked. A statement Sis supported by the essumptionsif the statement Sisitself an
asumption a foll ows from the assumptions by the repeated application d Modus
porens (From ¢ and ¢ ~> ), conclude ). A statement Sis attacked by the asumptions
if the statement that the statement is defeaed (i.e. the statement that xS) isan
asumption a follows from the assumptions by the repeated application d Modus
porens. When a set of assumptionsis conflict-free, i.e., when there ae no statements
that are both suppated and attacked by the asumptions, it is now easy to define the
evaluation status of statements with resped to the assumptions, as follows. A statement
isjustified (with resped to the nflict freeset of assumptions) when it is suppated by
the asumptions. A statement is defeated (with resped to the @nflict free set of
asumptions) when it is attadked by the asumptions. Any other statement is
unevaluated (with resped to the anflict free set of assumptions).

Evauationin the more important general case of passbly conflicting sets of
asumptionsis subtle (and those who are not formally inclined may want to passover
this). The definition for confli ct-free sets does nat work sincewhen thereisa @nflict
there are statements that are both suppated and attacked by the assumptions. Therefore
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in the general case, the assumptions are cnsidered to be defeasible in the sense that not
all statements assumed to be justified need aso turn ou to be evaluated as justified
when the whole set of assumptionsis evaluated. The ideais that some of the
asumptions are themselves defeded sincethey are atadked by other assumptions. The
formal definitionisasfollows:

Let A be aset of sentences defeasibly assumed to be justified, and let J be asubset of
A (possbly equal to A). Then Jdialectically interprets A when the foll owing hald:

1. Jisconflict-free

2. Any statement in A that isnot in Jis attadked by J.

A dialectical interpretation of A isapair of sets (Supp(J), Att(J)), where J
diaedicdly interprets A and Supp(J) consists of the statements supparted by J, and
Att(J) of the sentences attacked by J. The statements suppated by Jare said to be
justified in the dialedicd interpretation d A correspondng to J, those dtaded by J
defeated.

Thereisalot to say abou this definition d dialecticd interpretation. For instance, while
some theories have aunique diaecticd interpretation, adhers have nore or several. The
reader isreferred to Verhej (2000, b). Here we will confine ourselves to examples
related to Toulmin’s argument scheme.

Let’sagain consider Toulmin's example concerning Harry. Assume & datum that
Harry was born in Bermuda (D) and as rebuttal that Harry has become anaturali zed
American (R). It is at issue whether Harry is a British subjed (the daim C). For
simplicity we first forget about warrant and bading. The relation between datum and
warrant isimplicitly assumed, and can formally be expreseed asD ~> C. Therelation d
the rebuttal with datum and claim is assumed to be of the fourth kind abowe, i.e., as an
attadk against the impilicit condtional that If D, then C. Therefore the relationis
expressble s R ~> x(D ~> C). Formally, the set of assuumptions A consists of four
sentences, viz. D, R, D ~> CandR ~> x(D ~> C). The set containsa @nflict: D ~> Cis
both suppated (sinceit is an assumption) and attacked (by applying Modus ponens on
R andR ~> x(D ~> C)). The set of asaumptions has a diaecticd interpretation hovever:
init, the asumption D ~> C is defeded, whil e the other three ae justified. The daim C
isunevaluated sinceit is neither justified na defeated in the dialecticd interpretation.
Thisisin acordancewith the intuition that there is neither ajustifying reasonfor C, nar
adefeating reason against it. It is not hard to check that thisisthe only dialedicd
interpretation. If therebuttal R is not assumed, i.e., if we start with the three
asaumptions D, R, D ~> C andR ~> x(D ~> C), the situationis smpler sincethereisno
conflict. Inthe only dialedical interpretation, al three aumptions are justified. Also C
isjustified since D isajustifying reasonfor it.

Graphicdly, we get the foll owing for the case that the rebuttal is assumed:

| P A i o Sl redyect |

>&| | Harmry has become a naturalized American |

| | Harry was born in Bermuda |

The arow ending in a crossindicates that the rebuttal attadks the implicit condtional
that if Harry was born in Bermuda, he is a British subjed. It isnow nat justified that
Harry is aBritish subjed sinceit is an issue for which there is nojustifying reason. (It is
neither defeaed.) The implicit condtional is defeaed sincethere is a defeaing reason
against it, viz. the rebuttal.
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If it were & issue whether Harry has become anaturali zed American, the foll owing
would result:

| 2 Harry is a British subject |

ﬁ D Bawe e bacams 3 asteainad A |

I Harry wasz born in Bermuda |

Now it isjustified that Harry is a British subjed, sincethe rebuttal does not have dfed
and the impli cit condtional is not defeaed. The graphical representation clearly
demonstrates that rebuttals can have adecisive dfed onthe evaluation o arguments
and the statements in them: when the rebuttal is at issue, the daim isjustified, bu when
therebuttal is asumed, the daim isnot justified.

Note that Toulmin dd na distinguish between kinds of rebuttals. In the previous
paragraphs, the rebuttal R that Harry has become anaturali zed American was
considered to be arebuttal of the fourth kind. Let’s now analyze the example
considering R as arebuttal of the fifth kind, i.e., it attadks the gopli cabili ty of the
warrant in Harry’ s case. Formally, thisis denoted thus: R ~> x(W ~> (D ~>C))). In
words, if therebuttal R isjustified, then it is defeaed that the condtional that if D then
C, follows from the warrant W. As aresult, in case of R, W does nat imply that D can
suppat C. The following are asumed:

D: Harry was born in Bermuda

W: A man banin Bermudawill generally be aBritish subjed
R:  Harry has become a naturalized American

B: The statutes and aher legal provisions $-and-so oltain

It isat issue whether Harry is a British subjed (C). The asumed logical connections
(that are normally left implicit) are a foll ows:

B~>W
W ~> (D ~>C)
R ~>x(W ~> (D ~>QC)))

The set of assumptions contains a nflict: the nested condtional W ~> (D ~> C) that
expresses that W impliesthat D can suppat C, is both suppated (as an assumption) and
attacked (sinceit followsfrom R and R ~> x(W ~> (D ~>C))) ). In the unique
dialedicd interpretation, oy W ~> (D ~> C) is defeated (by the defeating resson R
against it), whil e the other six assumptions are justified. As aresult, the statements that
D ~> C andthat C are unevaluated sincethereis nojustifying reason for them.

Asauming that the rebuttal is of the fifth kind, we get the foll owing graphical
representation:

| P Mg i 3 Sl syt |

.~ -I *? A man born in Bermuda will generally be a British subject |

T—{ I The statutes and other legal provizions so-and-so obtain |

| Harry has become a naturalized American |

—| | Harry was born in Bermuda |

The arow ending in acrossindicaes that the rebuttal that Harry has become a
naturalized American attadks that the condtional that if Harry was born in Bermuda, he
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isaBritish subjed, foll ows from the warrant statement. It is now neither justified na
defeaed whether Harry is a Briti sh subjea sincethereis nojustifying reasonfor it nor a
defeding reason against it.
If therebuttal wereitself at isaue, the evaluation would be different, and it would be
justified that Harry is a British subjed:
| ? Harry iz a Britizsh subject |

*? A man born in Bermuda will generally be a British subject |

T—{ I The statutes and other legal provizions so-and-so obtain |

P BareSar Dacome 3 asiesimad Anascan |

—| | Harry was born in Bermuda |

Animportant phenomenonrelated to the evaluation d arguments as discussed aboveis
the reinstatement of a daim. Thisoccurs when a daim is at first justified, for instancein
the light of an argument withou rebuttal, subsequently unjustified, for instancewhen a
rebuttal isadded, and finally again justified, when the rebuttal isonits turn shown to be
unjustified. The latter might occur when the rebuttal isitself the daim of a scheme that
is extended by arebuttal.

Toulmin dees nat discussthis phenomenon d reinstatement (simply since he does
naot discussthe evaluation d arguments at all). An example based onDutch tort law is
the foll owing. It may be daimed that someone has committed an udawful ad onthe
basis of the datum that he has violated a property right. An example of the violation d a
property right is the breaking of someone dse'swindow. In Dutch tort law, awarrant
could bethat violations of property rights are unlawful, which can be backed by article
6:162 d the Civil Code. If the agument is limited to the present information, the daim
can bethought of asjustified (onthe basis of the agument). It can subsequently be
argued that there isarebuttal: thereisaground d justification for the ad sincethe
person okeyed an dfficial’'s command. (Note that the rebuttal is here the daim of a
seand scheme with the obeying of the official's command as datum.) At this gage, the
clam that an urlawful act has been committed is no longer justified onthe basis of the
argument invalved. The argument can further be extended by adding a rebuttal to the
seandscheme: the officia giving the mommand was unauthorized to doso. As aresult
the daim of the second scheme (viz. the existence of aground d justification) isno
longer justified. Sinceit is at the same time the rebuttal of the first scheme, it loses its
rebutting eff ect in that scheme, andthe daim that an udawful act has been committed,
isagain justified.

Verheij (1993, 20008 gives more examples of the evaluation d arguments and the
reinstatement of statements.

3 Conclusion

In the present paper, Toulmin’s argument scheme has been formally reconstructed. An
important omisson d Toulmin’s treament has been repaired by providing an account
of the evaluation d Toulmin-styled arguments. It has been discussed how the evaluation
status of the statements in an argument is determined by a dialedicd interpretation o
the assumptions of the agument. In such an interpretation, assumptions are taken to be
defeasible, so that they need na al be evaluated asjustified in an interpretation: some
can be defeated, viz. when they are dtacked by a defeding reason against them.

It can be concluded from the present work that the main deviation from standard
logic of Toumin's argument scheme is the dement of rebuttal. Since Toulmin, the logic
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of rebuttal has deservedly received widespread attention (under the name of defeasible
argumentation). The present paper isa cntinuation d that line of research.

Another important point of Toumin’s work is the field-dependency of the backings
of the warrants underlying arguments. Toulmin has dressd that the rules of argument
can vary from domain to damain. Thisraises afundamenta and a pradical question.
The fundamental question is what remains of logic when the rules of argument are
variable. The practicd questionisto determine the rules of argument in particular
domains. Both questions dill require substantial research. Beginnings of answersto
these important questions can be foundin the works of Hage (1997, McBurney and
Parsons (2000, Verheij (1999b, 200 and Walton (1996.
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1 By the present conventions, the implicit assumption o a datum-claim argument isa
‘logicaly minimal’ commitment implicit in the agument, viz. smply the condtional
that conneds datum and claim. In argumentation theory, the generali zation d such a
condtiond to arule statement (likein ou example the rule that those born in Bermuda
are British subjeds) isalso dften referred as the impli cit assumption d an argument. Cf.
argumentation theory (Van Eemeren et al. 1996, p. 14nd elsewhere). Those

generali zations are here referred to as the warrants of an argument. Seesedion 2.2
below.

2 such areading of logicd derivations asinformal argumentsis the basis of many
textbooks that conred logic with informal argument. Here logicd derivations play a
related, bu more modest role, viz. as explicaions of the transfer of evaluation status
from assumptionsto issues.

® This gyle of analysis has shown its fruitfulnessin the @undance of work onmodal
logics. Cf. e.g. the entry onmodal logic in the Stanford Encyclopedia of Phil osophy
(available online & http://plato.stanford.edwentries/logic-modal/).

* It may be noted that our treament has the dfed that warrants, condtional schemes
andtheir instances all use the same qualifier (unlike in Toumin’s example where the
qualifier inthe warrant is ‘generally’ and the qualifier of the daim is ‘ presumably’). Cf.
the remarks on qualifiers as modal operatorsin section 2.1

> Asaresult, the warrant of an argument ‘B. So W’ (where B is abadking of awarrant
W) can again be dhallenged and require further bading. When the warrant W* of the
argument ‘B. So W’ is badked by B*, the warrant of the crrespondng argument ‘ B*.
So W*’ can onitsturn be dallenged, and so on,ad infinitum. As Toulmin remarks,
some warrants must be left unchallenged (p. 1), just as ome data for that matter. See
e.g. Hage (2000 for arecent discusson d (amongst other topics) the resulting problem
of justificalion (with an emphasis onthe ntext of legal reasoning).

Espedaly in the law, the gplicabili ty of rules (that play arole smilar to Toumin's
warrants) is often at issue. Cf. Hage 1997,Prakken 1997 Verheij 1996.1n Hage's and
Verheij’swork, it isalso dscussed how the weighing of reasons for and against a
conclusion can be formally treated.

” It depends on ores taste whether this approac is regarded as a three-val ued
interpretation  the whole of alogical language (in terms of the valuesj, dand ufor
justified, defeaed and urevaluated) or as atwo-vaued interpretation o a part of the
language (in terms of the valuesj and d,with pasgbly some sentences of the language
left uninterpreted).
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8 |t can be said that the sentence ‘It is defeaed that C' expresses the dialectical
negation of the statement that C. Cf. Verheij 2000, b.
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