Argumentation Schemes and Defeasible | nferences

Doug N. Walton! and ChrisA. Reed?

1 Introduction

Argumentatiorschemesare agumentforms that representnferen-
tial structureof agumentusedn everyday discourseandin special
contets like legal algumentation scientificargumentationand es-
peciallyin Al. Deductie forms of inferencelike modusponers and
disjunctie syllogism arevery familiar. But someof the mostcom-
monandinterestingargumentatiorschemesireneitherdeductie nor
inductive, but defeasibleand presumptie. You may not be familiar
with these To introducethem,somebackgoundmaybe useful.

PerelmarandOlbrechts-Tteca,in TheNew Rhetoric(1969)iden-
tified and definedmary distinctive kinds of agumentsusedto con-
vince a respon@nt on a provisional basis.Arthur Hastings'Ph.D.
thesis(1963 madean even more systematictaxonamy by listing
mary of theseschemesalongwith usefulexampges of them.Hast-
ingspresented form for eachschemeanda setof critical questions
matchingtheform of agument.In eachinstanceHastingspresented
onepremiseof the form (scheme)sa conditionalor generalization
expressedisa Toulminwarrant. Thesefeaturegurnedoutto bevery
significantin thesubsguentdevelopmentof argumentatiorschems.
Many argumentatiorschemesrementionecr describedn thework
of vanEemererandGrootendost (1984;1992).Kienpointnea (1992)
hasdeveloped a comprelensie accoun of argumentationschemes
that includesdeductve and inductive onesas well as presumptie
ones.A list of presumptie algumentationschemegivenin (Wal-
ton, 1996 is not complete,andthe analysisof eachschemds still
in roughform. But this list identifiesmary mostcommonforms of
defeasibleargumentationin someimportantrespectsthe treatment
of schemesollows Hastings’style,especiallyin having with a setof
critical questiongnatchingeachform. Thelatestdevelopmentis that
argumentationrschemesare being handledandrepresentedh Arau-
cariato helpwith agumern diagramming

But the history of the study of thesepresumptie agumentation
schemess ancientMarny of theseformsof agumentwereidentified
anddiscussd by Aristotlein threeof hisbooksespeciallyTopics,On
SophisticaRefutationsand Rhetoric Aristotle calledtheseforms of
argument”topics” (topoi) or places.Warnick (2000, pp. 120-128)
drev up a detailedtable comparingtwenty-eighttopics identified
in Aristotle’s Rhetoricto thirteenof the agumentationschemesn
Perelmanand Olbrechts-Vteca. The traditional problemwith top-
ics is thatit seemechardfor commentatorso appreciatevhatrole
thetopicsweresupposd to have. Perhapdecausef thedominance
of deductve logic, therole of the topicsseemedbscure What has
beentakento be their mostusefulpurpcseis to helpa spealer think
up new argumerts to supportrhetoricalpresentationn a speechin
medieval logic, topicswerealsosometimegakento be usefulfor the
purposeof testingtheinferentiallink betweera setof premiseanda
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conclusionBut this usenever really caughton. Thetopicshadsome
appealn rhetoricfrom time to time, but werenever muchof auseful
tool there.In logic, topicsremainedmamginal.

2 Examplesof Schemes

For thosewho arenotfamiliarwith agumentatiorscheme# is good
to examineafew examples Argumentfrom positionto know is based
on the assumptiorby one party that anotherparty hasinformation
thatthefirst party needsFor examplesomeo lostin aforeign city

asksa strangerwherethe Central Stationis. The questionemeeds
this information, and doesnot have it. If the respomlentgivesand
answerby citing a location, what reasondoesthe questionethave

to think that shecanacton this information,or take it astrue?The

rationaleis given by argumentfrom positionto know. The version
of the agumentatiorschemein (Walton, 1996 pp. 61-63)is given

below.

Argument from Position to Know (Version 1)

Major Premise: Sourceais in a positionto know aboutthingsin a
certainsubjectdomainS containingpropasition A.

Minor Premise: aassertshatA (in DomainS)is true (false).

Conclusion: A istrue(false).

Whena proporent putsforward anargumert in a dialogwe andit
meetsthe requirementsndicatedabove, thenit carriessomeweight
asa presumptionBut it is defeasibleby questiorng. Matchingthe
argumentfrom positionto know arethreecritical questiongWalton,
1996,p. 62).

CQ1: Isain apositionto know whetherA is true (false)?
CQ2: Isaanhones (trustworthy, reliable)source?
CQ3: Did aasserthatA is true (false)?

Whenthe proponen in a dialoguehas put forward an agument
from positionto know, therespon@ntcanaskary oneof thesethree
critical questiors. Oncethe questionhasbeenasledthe presumptre
weight the agumenthadbeforeis withdrawvn. But if the proporent
givesanacceptake answerto the question theweightis restored.

Appealexpert opinionis a subtypeof agumentfrom positionto
know whereone party hasexpertknowledge thatthe otherwantsto
use.This schemas representeth (Walton,1997,p. 210)asfollows.

Appeal to Expert Opinion (Version |)

Major Premise: SourceE is anexpertin subjectdomainS contain-
ing propositionA.

Minor Premise: E assertghatpropositionA (in domainS) is true
(false).



Conclusion: A mayplausiblybetakento betrue (false).

Appealto expert opinion is a defeasibleform of argumentthat
shouldnotbetakenasbeyondchallengeThereis a naturaltendenyg
to respectan expert, andthuswe find it hardto questionthe word
of an expert. Still, apped to expert opinion is bestseenas subject
to critical questioning.Six basiccritical questionsare propcsedin
(Walton, 1997, p. 223).

. ExpertiseQuestion:How credibleis E asanexpertsource?
. Field Question:ls E anexpertin thefield thatA isin?
. OpinionQuestion:Whatdid E asserthatimpliesA?

A W DN P

. TrustworthinessQuestion: Is E personally reliable as a
source?

5. ConsistencyQuestion:Is A consistentwith what other ex-
pertsassert?

6. Badkup EvidenceQuestion:Is A’s assertionbasedon evi-
dence?

The two devices of the schemeand the critical questionswork
togetherTheschemas usedto identify thepremisesandconclusion
The critical questionsare usedto evaluatethe agumentby probing
into its potentiallyweakpoints.

Marny argumernationschemesgreassociatewith traditionalinfor-
mal fallacies.Appealto popuar opinionis a separatesschemefrom
argumentfrom argumentfrom positionto know, but is often con-
nectedwith it. Butin mary caseghetwo areconnectedAn example
would be,”Everybod/ in Lyon saysthatthe Metro is a goodway to
getarourd” This argumentis an appealto popuar opinion but its
worth is bolsteredby the intertwinedargumentthat peoplewho live
in Lyon are(presumably)n a positionto know aboutsuchthings.

Argumentumad hominem or use of personalattack to criti-
cize somebog’s agument,has several interconnectedargumenta-
tion schemesassociatedvith it. The circumstantialad hominemis
a subtypeof argumentfrom commitment.In law, circumstantialad
hominemargumentsare usedto raisedoubtabou the credibility of
thewitnessby attackinghis testimory asinconsistentSeveral argu-

mentationschemedave to do with meaningof wordsandphrases.

Oneis agumentfrom classificationLegal algumentsareoftenabou
how somethinglike a contractcanbe classified Otherschemesre
basedon definitions.Oneis to attackan agumentfrom definition
claimingthatthe definitionis too vague.

The sunk costsargument,or agumentfrom waste,as Perelman
andOlbrechts-Vtecacalledit, runsasfollows. | have alreadysunk
suchan effort into trying to attain this goal, it would be wasteful
for me to stop now. The sunk costsargumentalso seemsto be a
speciesof argumen from commitment,asrecogrized by the grow-
ing literatureon the notion of precommitmenin the literatureon
decisionmakingin economicsandbanking.Generallythe presump-
tive schemesepresentypesof agumentthatwould be widely seen
in Al asabductve. The schememostclosely relatedto abduction
however, is agumentfrom sign.

As notedabove, the schemessformulatedin (Walton,1996) are
in a rough form designedto be useful. They needmore work to
adoptsomestandardnotationto put themin a consistentstructure
thatcould be usefulfor formalizationand computing.For example,
considerthetwo schemesbove. They canbereformulatedn away
thatmalkesthe structureof theinferencein themmoreexplicit. Con-
siderargumentfrom positionto know first.

Argument from Position to Know(Version 1)

Major Premise: Sourceais in a positionto know aboutthingsin a
certainsubjectdomainS containingpropasition A.

Minor Premise: aassertshatA (in DomainS)is true (false).

Conditional Premise: If sourcea is in a positionto know about
thingsin acertainsubjectdomainS containingpropasition A, and
aassertshatA is true (false),thenA is true (false).

Conclusion: A istrue(false).

In versionll, the conditionalpremiseplaysa role comparablego
thegenerabremisein Hastings'formulationof schemesln this for-
mulation, as notedabove, the premisewas expressedas a Toulmin
warrant.lt is a defeasiblerule thatcandefaut in the faceof excep-
tionsto therulein agivencase.

A reformulationof the appealto expert opinion along the same
Hastings-styldinesis setout below.

Appeal to Expert Opinion (Version 1)

Major Premise: SourceE is anexpertin subjectdomainS contain-
ing propositionA.

Minor Premise: E assertghatpropositionA (in domainS)is true
(false).

Conditional Premise: If sourceE is anexpertin asubjectdomainS
containingpropositionA, andE assertghatpropositionA is true
(false),thenA may plausiblybetakento betrue (false).

Conclusion: A mayplausiblybetakento betrue (false).

Versiond andll of theseschemesrenotthatdifferent.Versionll is
amoreexplicit accoun of the structureof the inferencethat makes
thewarrantthat the argumert is basedon morevisible. But version
Il leadsto a certaincontroversythatnow need to be discussed

3 ModusPonensand Schemes

The more explicit presentatiorof the presumptie argumentation
schemesievealingthewarrant,oftenseemso comevery closeto as-
sumingthatinferenceshave the modusponers form. But this seems
inconsistentpecausave all know that MP is dedctively valid, and
yetthesepresumptie schemesrenot suppsedto representeduc-
tively valid forms of argument.Blair (1999, p. 341), as quotedin
the sentencebelown, detectedan inconsisteng in the treatmentof
schemesn (Walton,1996).

"(S)everal of the formulationsof argumenationschemegin Wal-
ton, 1996 representalid agumentforms, whereashaltonis quite
explicit throughaut the book that presumptie agumentsarenot de-
ductive entailments.

As anexample,Blair (p. 341) cited the amgumentatiorschemefor
appealo popuar opinionasformulatedby Walton.

Appeal to Popular Opinion If alarge majority (everyone,nearly
everyone etc.)acceptA astrue,thenthereexists a (defeasible)pre-
sumptionin favor of A.

A large majority acceptA astrue.
Therefore thereexistsa presumpion in favor of A.

Blair found a contradictionhere.He wrote (p. 341), "this scheme
hasthe form of modusponens And then he wrote, "yet Walton
saysthat this kind of argumentationis dedtctively invalid!” These
commentssuggesthat thereis muchto be puz4ed aboutwith the
accountof agumentationrschemewenturedin (Walton, 1996). We



all know thatmodusponersis adeductvely valid form of agument,
andthusthatall agumentshaving themodusponengorm arededuc-
tively valid. Soif presumpive agumentatiorschemeganbe castin
the modusponers form, the outcomeseemso be a badsortof con-
tradictionthat needsto be resohed. How canthis problembe dealt
with?

The problemcanbe addressedby drawing a distinction between
two typesof inferenceatfter a fashionproposedby Verheij (2000

p.5).
ModusPonens

Premises:

As arule,if PthenQ
P

Conclusion:

Q

ModusNon Excipiens

Premises:

As arule,if PthenQ

P

It is notthe casethatthereis anexceptionto therule that
if PthenQ

Conclusion:

Q

As far asterminologyis concernedwe would like to call modus
nonexcipiensdefeasiblenodusponers. Thestrictform canthenjust
be calledmodusponers. Or if the contrastneedsto be emphasized
it could be called dedudive modusponensor strict modusponers.
This distinction, whaterer termsyou useto draw it, seemsto ad-
dressBlair's problem.But it posesanotherone.How canonetell in
a given casewhethera modusponers argumentis betterformalized
usingthe oneform or the other?Verheij(200Q p. 5) proposel poli-
ciesto enableusto distinguishbetweencasesBut we won't pause
on this more practicalaspectf the problem.Eachcaseneed to be
dealtwith individually to examinethe claim presumaly madeby an
armguer Evenif this practicalproblemcanbe solved, Blair's problem
resurficesin anotter guiseby raisinga generaltheoreticalproblem.
It is a controversialissuethatgoesto the heartof appliedlogic.

The reasonthis issueis so controversial is that logic textbooks
have becomeaccustonedto telling studentghatall agumentshav-
ing the modusform are deductvely valid. This statementcan be
misleadinghowever. It seemgo suggesthateven argumentsof de-
feasiblemodusponensform have to be deductvely valid. It seems
to male dedtctive logic all-encompassindt the supposd applica-
bility of dedctive logic to argumers that, mary of us would say
it doesnt properly apply to. This exparsionistapproa&h is evident
in mary of the standardogic textbooks For example,in the very
widely usedtextbook Introductionto Logic (CopiandCohen 1998
p. 363)thereaderis told thatthe following agumenthasthe modus
poners form, andis thereforeded.ctively valid.

If hehasagoodlawyerthenhewill beacquitted.
He hasa goodlawyer.
Thereforehewill beacquitted.

CopiandCohen(p. 363)tell theirreadershatthefirst premiseshould
be translatednto symbolicform usingthe materialconditional,and
thatthe agumentcanthenbe provedto bevalid usingproposition&
logic. Butis it dedctively valid? The problemis thatit couldbetrue

thatyou could have a goodlawyer, but it could alsobe true thatthe

othersidehasa betterone. At this point Blair's problemresuraces
asthe firestormof controsersybegins (to mix two metaphors)The

deductvist campwill maintainthatif you meanthe first premiseto

be really true, thenthe agumentcan be seenas dedtctively valid.

The problemwith this approachs thatdeductve logic hasbeenex-

pandedso widely that seeingthe above agumentashaving ary in-

ferentiallink or warrantis excluded. In particularthis expansionist
approachexcludesthe possibility of seeingthe agumentashaving

the defeasiblemodusponensform. And soit excludesthe possibil-
ity of usingdefeasiblemodusponensasa resourcefor the study of

argumentatiorschemes.

For thosein the computingfield, who areusedto dealingwith de-
feasibleinferencesBlair’s problemis easily circumwented All we
needto do is to recognizethe distinctionbetweerstrict anddefeasi-
ble modusponers andthenclassifythe lawyersargumentfrom Copi
and Cohenashaving the defeasibleform. But thoseusedto deduc-
tive logic aspresentedn the standardextbooksmay not give up so
easily Oneof theissueavhich bringsthe two campsclosertogether
is the needto diagramsucharguments Diagrammingis of interest
bothto thosein agumentatiorasatool in theanalyticaltoolbox,and
to compuer scientistsasa precurso to implementake formalisation.

As explicit modusponensalgumentsaresorarein everydaycon-
versation(we returnto thisbelaw), it is not oftenthatoneencownters
diagramsof sucharguments Giventhatthe conventioral, deductve
form of modusponengelieson bothits two premisespneappropi-
atediagramwould be a linked structureasfollows:

o
T

Figurel. Linkedstrucurediagram

Which mapson to the deductve modusponenswith A represent-
ing theconcluson @, B representinghe major premiself P thenQ,
and C the minor premiseP. Of course the diagramworks equally
well asananalysisof the CopiandCohenargument:

A. Hewill beacquitted
B. Hehasagoodlawyer
C. If hehasagoodlawyerthenhewill beacquitted

So,theapparensimilarity in form is mirroredby similarity in di-
agramming.Yet, if the forms of modusponers and modusnon ex-
cipiensareto be distinguishedthenthe diagrammaticanalysistoo
shouldbe ableto handlethe difference.

Theapproachproposedandimplementedn the Araucariasystem
(ReedandRaowe, 2001)is to markinstantiationsof schemesxplic-
itly. If we wantto distinguishmodusponers and modusnon excipi-
enshy seeinghelatterasaschemegr if wewantto indicatethatthe
CopiandCohenargumentis aninstantiationof a particularscheme,
thediagramin Figure2 would be appropriate.

Thus,the part of an agumentcoveredby, or encapslatedin, an
argumentatiorschemas demarcatedtby a colouredarea- which may



Figure2. Argumentschemaliagmam

thenbelabelled.

This approat hasthe benefitof providing a comma diagram-
ming technique for both deductvists andthoseadwocatinga some-
whatsmallerremit for deductve logic. In this approacto diagram-
ming, therich variety of real agumerts can be cateredfor without
needinga resolutionto that discussion and, further, it provides a
startingpointfor formlisationof algumentstructurewithin computer
science At the momen, the structuresn Figures1 and 2 arecon-
structedwithin the Araucariasoftware,andsavedusingan Argument
Markup Language(AML), baseduponthe industry standardXML
approachTherearearangeof benefitsassociatedavith using XML,
but perhapsthe mostimportanthereis that asan openstandardjt
supportsaawide variety of differenttechnique for accessingndma-
nipulatingthedata.Someof theseechnigueshave applicationssuch
as computersuppated collaboratve work and multi-agentsystems
communicaion, which lie squarelywithin computerscienceandfor
which closelydefined formal descriptionof agumentarecrucial.

4 The Completeness Problem for Argumentation
Schemes

What could be called the completerssproblemfor agumentation
schemesds expressedn the following question.When all the ap-

propriatecritical questionamatchinga schemebeenansweredsatis-
factorily, mustthe respondat thenacceptthe agument?Or canhe

continueto askcritical questions?r the questioncan put another
way. Whenis a presumptie agumentcomgete, meaningthatif the

respondat commitsto the premisesie mustalsocommitto thecon-

clusion?Thesequestionsaskhowv agumentatiorschemesrebind-

ing soto speak Argumentsbasedon presumpive schemesare not

binding in the sameway that a dedudively valid is, or evenin the

sameway thatanindudively strongargumentis. The respondehis

only boundto tentatively acceptthe conclusia of a argumentfitting

apresumptie schemegiventhathe acceptshe premiseof suchan
argument.Suchamgumentsare plausiblebut inherentlyweak. Only

when taken along with other agumentsin a massof evidence do

they shift abalanceof consideations.

It would be temptingto jump to the following hypathesis.Once
all thecritical questionamatchinga schemehave beensatishctorily
answeredtheargumentationis complete But thereis a problemwith
this hypothesislt hasbeenshavn someschemesan have critical
subqustionsundereachcritical questionFor examge, thefollowing
threecritical subquestiosahave beencited (Walton,1997,p. 217)as
coming underthe trustworthinesscritical questionof the appealto
expertopinion.

Subquestioni: Is E biased?
Subquestior2: Is E honest?
SubquestiorB: Is E conscientious?

Bias,meaningfrailurerepresenbothsidesof anissuein abalanced
way, is an importantfactorin evaluatingappealto expert opinion.
Honestyis a matterof telling thetruth, asthe expertseesdt. Consci-
entiousnesss differentfrom honesty andrefersto carein collect-
ing sufiicientinformation. Thusherewe have threecritical subques-
tionsnestedunderthe moregeneratrustworthinesscritical question
matchingversion| of the appealto expert opinion argumentation
schemeabove.

Supposea resportentin agivencasehasasledall six of the basic
critical questiors corresponihg to versionl of the appealto expert
opinion schemeand the proponat hasansweredall of them ade-
quately?s therespondat now obligedto accep theappeal to expert
opinionor canhe continueto raisequestionsaboutit? We won't try
to solve the completenss problemhere,but will only suggesthat
a solutionrequiresrecogrition of differentlevels on which critical
guestioningcantake placein a dialogue.At one level, basiccriti-
cal questiors canbe asled At anotherevel, critical subguestionsof
thebasicquestioncanalsobe asled. Someauthas, suchasGilbert
(1991) suggesthat this questioring can go on almostindefinitely.
Presumptie agumentsshouldalwaysberegardedasopento critical
questioningn adialogueuntil thedialoguereachesheclosingstage.
Closureto askingof critical questionghusdepemisonthestageadi-
alogueisin.

5 Enthymemes

Invoking the authority of Aristotle, logic hastraditonally usedthe
term ’enthymeme’to meanan argumentwith missing (unstated)
premisegqor aconcluson). More andmoreevidenceis shaving that
thismeaningof 'enthymeme’is basecon amisinterpretatiorof Aris-
totle’s writings, beginning with the earliestcommentatorsBurnyeat
(1994)hasshawvn that Alexanderof Aphrodsiasmay have beenthe
first to put forward what becameraditionalview of enthymemeor
two millenia. According to Burnyeat, what Aristotle really meant
by 'enthymeme’is the plausibilistictype of amgumentswith a major
premiseexpressingageneralizatioathatis not absolutelyuniversa,
but is defeasible Suchan agumentmay look like a syllogismwith
a premisecontainingwhat we now call a universalquartifier. But
this appearace is misleading.This premisecontainsa generaliza-
tion holdsonly "for the mostpart”, to useBurnyeat’s translationof
Aristotle’sexpressionThis new interpretatiorof Aristotle’swritings
on the enthymemeis quite exciting for thoseof us studyingargu-
mentationschemeslt suggestshatthereal Aristotelianenthymeme
is thedefeasiblgpresumpive) agumentatiorschemeof thekind de-
scribedabove.

Whatever you call it though,the problemof figuring out how to
fill in missingpremisesor conclusionsn atext of discourses still
there. It could be called the problemof incompletearguments,or
the problemof algumentswith missingparts.lt may seema simple
problemat first, but the mary difficulties inherentin it have been
shavn. Suchargumentsareexpressedn naturallanguageandanat-
ural languagetext of discoursecan be highly problematicto make
senseof. Insertingpremiseghat make an agumentvalid may mis-
representvhat the aguer meantto say (Burke, 1985; Gough and
Tindale,1985 Hitchcock,1985). Thereis theever-presentdanger of
the strav manfallagy. This fallagy is the device of exaggeratingor
distortingan interpretationof an argumentin orderto make it look



moreextremethanit is, therebymakingit easietto attackor refuteit

(Scriven,1976,pp. 85-86).Examiningtheseproblemsjt mayappear
the dreamof creatingan enthymemenachinea mechaical device

that automaticallyinsertsmissing premisesor conclusionsinto an

argument,is unachi@able. Certainly creatingsuchmachineis a lot

harderthanit looks, giventhedifficultiesin dealingwith naturallan-

guageargumentation.

An exampletaken from an exercisein Copi andCohen(1994,p.
296) will illustrate someaspectf the problem.The readeris in-
structedto formulate the missing but understoodpremiseor con-
clusionin the following enthyememesOne of theseenthmemess
quotedbelow.

Although thesetextbooks purportto be a universal guide to
learningof greatworth andimportance- thereis a singleclue
thatpointsto anotherirection.In the six yearsl taughtin city
andcountryschods, no oneever stolea textbook.

Themissingpremiseseemgo bethe statement|f peoplethough
thatthesetextbookswerea universalguideto learningof greatworth
andimportancethey would stealthemif given an opporturity. But
the obsenation statedis that peopledo not tendto stealthesetext-
bookswhengiven an opportunty. The conclusionis that peoge do
not think that thesetextbooks are a universalguide to learning of
greatworth andimportance This examplebringsout the point that
anenthymemeanhave animplicit premisethatis a defeasibleype
of conditiona. It is atype of conditionalthatis notabsoluteor strict.
It would not suppat a deductvely valid modusponens algument.
It presentaus with a defeasiblemodusponens algument.Of course
there are enthymemeghat can be reconstructecas modusponens
argumentsor as syllogisms.But surely there are just as mary, or
perhapsvenmore,thatcanbe betterreconstructedsdefeasiblear
guments.
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