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Abstract

In this papernewevidences presentedor theassumptiorthatthereasorrelation
readingof indicativeconditionalg('if A, thenC") reflectsa conventionaimplicature.In four
experimentsit is investigatedvhethemrelevanceeffectsfoundfor the probabilityassessmermf
indicativeconditionalg(SkovgaareOlsen,SingmannandKlauer,2016a)canbe classifiedas
beingproducedoy a) a conversationalmplicature,b) a (probailistic) presuppositiorailure, or
c) aconventionalmplicature.After consideringseveraklternativenypothesesndthe
accumulatingevidencdrom otherstudiesaswell, we concludethatthe eviderceis most
consistentvith the RelevanceEffect beingthe outcomeof a conventionaimplicature.This
finding indicatesthatthereasonrelationreadingis partof the semanticcontentof indicative

conditionalsalbeitnot partof their primarytruth-conditionalcontent.

Keywords RelevancePragmaticsindicativeConditionals,Conversationalmplicatures,

PresuppositiongZonventionalmplicatures
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CancellationNegation,andRejectiort

Very few linguistic expressiongreasimportantto our reasoningargumentationand
decisionmakingasindicativeconditionalsthatis, a classof sentencesgypically of theform: "If
A, (then)C," whereA, theantecedentandC, the consequenttandfor arbitrarysentencedt is
not surprisingthenthatconditionalshavebeena subjectof extensiveresearchn philosophy,
linguistics,computerscienceandpsychology Whatis moresurprisingthoughis that,despite
decade®f multidisciplinaryeffortsto understandhow peopleinterpretindicativeconditionals,
manyaspect®f theirmeaning-emainthe matterof ongoingcontroversy.

Intuitively, wheneveisomeonasserta conditionalthey communicatehatthereis some
sortof arelationbetweernthe contentof thatconditional'santecedendandconsequenthat, for
instancetheantecedents areasorfor the consequenir thatthe consequentanbeinferred
from theantecedenflake,for examplethefollowing sentence:

(1) If moreparentgefuseto vaccinatetheir children,diseasesuchasmeaslesand
whoopingcoughwill makea comeback.
Clearly,someonavho assertg1l) seemso beexpressingheir beliefaboutthe connection
betweenrthe antrvaccinationrmovementndthe possibleoutbreakof infectiousdiseaseslhata
conditionalconveyssucharelationshipis not controversialBut the statusof this connectionis

oneof themostcontentiousssuesn the currentdebateon the meaningof indicative

1 AcknowledgementWe would like to thankour Editor, Art Markman,andreviewersfor

detailedcommentghathelpedimprovethe paper.In particular,David Over, FlorianSchwarz,
andSunnyKhemlanideservecredit. Furthermoreywe would like to thankaudienceso talks at
New Perspectivesn ConditionalsandReasoningRegensburg2018),AnnualMeetingof New
Frameworksf Rationality(Etelsen2018),Whatif, ScientificRetreatKonstanz2018),
ECAP9:EuropearCongres®f Analytic Philosophy(Munich, 2017),aswell asRobynCarston,
JohnMarFarlane Maria Biezma,andothers,who weresohelpful asto engagen discussions
with usover thesematters.Thanksalsogo to studentselpinguscarryingout the experiments
like DennisHeiler.
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conditionals At issueis whetherthe connections partof the semantic®r the pragmaticsof the
conditional.Roughly,the semantic®f the conditionalbsometimeseferredto asthecore
meaningpis its literal, conventionalcontextindependenmeaning The pragmaticf the
conditionalis its nortliteral,inferred,contextdependenieaning(we will elaborateonthese
definitionslater).

Thequestionof whetherthe connections semanticor pragmatichasattractedsuchinterest
in largepartbecaus¢heissueformsadividing line betweertheoriesof the conditionalin
psychologyandphilosophy Ontheonehand therearehistorically establishedheoriesn
psychology suchasthe SuppositionaTheoryandthe MentalModelsTheory,which takethe
connectiorto be pragmaticOntheother, therearerecentlyrevived'inferentialist'accounts,
which takethe connectiorto be semanticThe oppositionof thesetheoriesn psychologyis an
echoof similar debatesn philosophy(for referencesseeDouven,2015and Skovgaard-Olsen,
2016).

In comparisonlinguistic debatesabou conditionalshavebeenmoreinfluencedby the
possibleworlds semantic®f Stalnakel(1963), Lewis (1973),andKratzer(1986).In noneof
thesetheoriess the connectiorbetweernthe antecedenandthe consequentakento be semantic
Ratherwhatwe getis roughlya descriptionof the antecedentvorldsin the contextset,which are
mostsimilar to theactualworld, statingthattheyareworldsin which the consequenis true
(Biezma,2014).As such,formal semanticsideswith the psychologicatheoriesn denyingthat
the connectiorbetweertheantecedendndconsequenis partof the coresemantianeaningof
conditionals But in this paper,our focusis on the formerdivision within theoriesof conditionals
in psychologySee however,SkovgaareOlsen(in review) for moreon the connectiondetween

the presendiscussiorandrelatedwork in linguistics.
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TheMentalModel Theoryis oneof themostinfluential theoriesin the psychologyof
reasoninglt postulateshatcompoundsentencs suchasconditiorals, referto conjunctionsof
possibilities wherepossibilitiesareunderstooapistemeally assituationsthatarecompatible
with whatis known (Khemlani,Byrne,andJohnsorLaird, 2018).Consequentlypn the Mental
Model Theory, interpretinga sentencamountdo constructingmentalmodek thatrepresent
possiblestatesof affairsthatarecompatiblewith thatsentencewhile whatis impossibletendsto
beomitted(JohnsorLaird andByrne1991,2002;Johnsor_aird, Khemlani,& Goodwin2015)
A fully fleshedout, explicit modelof aconditional if A thenC, canbedepictedthenin the

following way, whereeachrow denotesa mentalmodelof onepossibility.®

A C
AA AC
AA C

Importantly,alreadyJohnson_aird andByrne (1991,2002) butalsoKhemlanietal. (2018),
emphasiedthatmanypeopledo notimmediatelyconstructully explicit modelsof a
conditional.Insteadthey stoptheir modelconstructiorat theinitial, abbreviatedimplicit model
consistingof therepresentationf the possibilty thatboththe antecedenandthe consequendre

true:

Theellipsissignalsthatthereareotherpossibilities which couldbe evoked if necessary.

2 For consistencyve use'A' and'C' throughouto referto the antecedenandconsequenof

theconditionalrespectively.
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It is importantto notethatsuchconjunctionsof possibilitiesconstitutethe meaningof a
compoundsentencen the MentalModelsTheory More preciselythe MentalModel Theory
holdsthata sentences trueif all thecorrespondingnodelsarepossible.This makeshe mental
modelsof a conditionaldifferentthana materialconditional,even thoughthe explicit model
bearsaresemblancéo thetruth tablefor the materialimplication.As Khemlanietal. (2018)say:

In themodeltheory,a conditionalOsieanings nota materialimplication,nota

conditionalprobability,not a setof possibleworlds,andnot aninferentialrelation.lIt is

insteada conjunctionof possibilities,eachof whichis assumean defaultof informationto

thecontrary.(p. 31)

Accordingly,JohnsorLaird etal. (2015)hold that Ga basicconditional OifA thenCOis trueonly
if all threesituationsin its fully explicit modelsarepossible:(possibly(A& C) & possibly(notA
& not-C) & possibly(notA & C)andA & not-C is impossibl®(p. 206)3

But whatmattersfor presenpurposess just thatathoughMentalModel Theorydoesnot
treattherelationbetweernthe antecedendindconsequentf a conditionalasa partof its core
meaningproponent®f MentalModel Theoryacknowledgehatconditionalsareoften
interpretedasconveyingthatthereis sucharelationdueto "modulatingeffectsof semanticand
pragmatics'(JohnsorLaird andByrne,2002,p. 651). More specifically, Othaneaningof words,
knowledge andthe conversationatontextcanblock the constructiorof modelsof possibilities
andtheycanaddcausal spatiotemporalandotherrelationsbetweerelementsn models

(Khemlanietal., 2018,p. 12-13). Theyarguethatthe contextof anutterancgpragmatics)or

3 SeeBaratgin,Douven,Evans,Oaksford,andPolitzer(2015)for a discussiorof some

challengedor therevisedversionof thetheory, andKhemlanietal. (2018)for aresponseSee
furtherthediscussionn Hinterecker Knauff, andJohnsorLaird (2016)andOaksford,Over,and
Cruz(2018).
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semantiaelationshipbetweerthe contentof the antecedenandthe contentof the consequent
may block the constructiorof a modelthatnormallybelongsto the coremeaningof asentencge
or triggerthe constructiorof amodelthatis not partof the coremeaningof a sentenceAs we
will arguebelow, semantiandpragmatt modulationis not sufficientto accountor the complex
datapatternthatemerge®ut of the presenstudywhentakentogethemwith otherrecent
publishedresults however
An alternativeapproachn the psychologicaktudyof conditionalsstemsfrom the so-called

New ParadignPsychologyof ReasonindOaksford& Chater,2007;0ver,2007), which
emphasizetherole of uncertaintyin humanreasoninglindicativeconditionalson the New
Paradigmareinterpretedasprobabilisticor suppositionalAlthoughtheterm Suppositional
Theory(ST) refersto awholefamily of relatedviews,theycanall be construedasthe
formalizationsof the RamseyT est,which providesa procedurdor fixing oneOdegreeof belief
in aconditiona) and,by the sametoken,for determning whetheranindicativeconditionalis
acceptabléRamsey1929/1990p. 155):

If two peoplearearguing'if [A] will [C]?'andarebothin doubtasto [A],

theyareadding[A] hypotheticallyto their stockof knowledgeandarguing

onthatbasisabout[C]: sothatin asensélf [A], [C]' and'if [A], [AC] are

contradictoriesWe cansaythattheyarefixing their degree®f beliefin [C]

given[A] . (Editorial changepreservehe consistencyf notation)

Consequentlywhatthedifferentversionsof the SuppositionalTheoryhavein commonis

their commitmento TheEquation,accordingto which the probability of a conditionalequalsthe
conditionalprobability of thatconditional'sconsequengivenits antecedenfwhere'A’ and'C’

arerestrictedto atomic sentenceghatis, theyarenot conditionalshemselveg P(If A, thenC) =
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P(C|A).Thedevelopmenobf the Suppositionall heorythatbecameparticularlyinfluential in the
psychologyof reasoningesultedrom combiningthe RamseyT est andthusthe Equationwith
threevaluedde FinettiOsemantics. De Finetti treatedconditionalsastruewhenboth of its
clausesaretrue,andfalsewhenthe antecedenis true but the consequenis false.Whenthe
antecedenis false,thetruth valueof a conditionalis undgermined,Ovoid.QConditionalswith
falseantecedentsanbe comparedo calledoff bets:abetthatif youthrowafair coinit will
land headss neitherwon, norlostPit is calledoff Bwhenthecoinis notthrownatall (seee.g.,
Politzer,Over,& Baratgin,2010) A morerefinedversionof the de FinettiOsystemcanbe
obtainedby replacingthethird, Ovoid@aluewith the conditionalprobabilityitself (Jeffrey,
1991;seealsoBaratgin,Politzer,Over,and Takahashi2018;Kleiter, Fugard,& Pfeifer,2018,
andOveré& Cruz,2018.

The Equationhasreceivedstrongempiricalsupport Participantsn reasoningexperiments
tendto evaluatehe probability of a conditionalby estimatinghe correspondingonditional
probaility (EvansHandley,& Over,2003;Fugard Pfeifer,Mayerhofer& Kleiter, 2011;
Oberauek Wilhelm, 2003;Pditzer etal., 2010).Yet, arecentstudyhaschallengedhe
generalityof theseresults(SkovgaareOlsen,SingmannandKlauer,2016a)aswe shall seein
moredetailbelow.

Althoughtheoriginal phrasingof the RamseyTest,with its focuson arguingaboutC on
thebasisof A, seemgo capturetheintuition thatthe antecedentf a conditionalneedgo be
somehowrelevantfor the consequenthis is not true of the suppositionahccountsAs long as
theantecedenis possible atrue or evenhighly probableconsequentvill renderthe conditional

acceptablelf we believethatBrexit is inevitableandthatit is quite possiblethatthereareat
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leastsomemicroorganismdiving on someplanetsoutsideof our SolarSystemwe are
committedto acceptinghefollowing missinglink conditional

(2) If thereis life on someextrasolarplanet,thenthe UK will leavethe Europearnion.
Thisis becauséthe UK will leavethe EuropeariJnion” wasalreadypart of our stockof beliefs,
andit remainssouponexpandingt by "thereis life on someextrasolarplanet."By contrastfor
apersonwho deemst ratherunlikely thatthereareanyadvancedliencivilizations,andthatthis
likelihood will notincreasavereweto learnthatthereareplanetshathostsomeform of life, (3)
doesnot appealacceptablafter performingthe RamseyTest:

(3) If thereis life on someextrasolarplanet,thensomewherén the Universethereexists

anadvancedliencivilization.
Yet it would be easieito makesenseof a speakewho assertg3), evenif we stronglydisagree
with it, thanof someonevho assert2) (Krzyzanowska, 2015,p. 9). If we disagreewith (3), it
would bebecausdearningthatthereis life on someextrasolarplanetwould notbeagood
enoughreasorfor usto believein the existenceof anadvancedaliencivilization. Nevertheless,
sincethetruth of theantecedentf (3) slightly increass the probablity of its consequentye can
imaginesomeonavho would find suchanargumentonvincingenoughto accepthe
conditional.

Psychologist®f reasoningvho claim thatthe Equationcapturesa centralpartof the
meaningof anindicativeconditionaldo not denythatthesesentencesftenseento suggest
stronger(e.g.causalbr inferentia) relationsbetweertheir antecedentandconsequent3d/Vhat
theydo denyis thattheserelationsbelongto the semanticsthatis, to the coremeaningof the
conditional.lt seemghatwhenresearchera/ishto accountor ourintuitionsabouttherelation

betweera conditional'santecedenandconsequent&ndfor dataon theactualuseof conditionals,
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theymostcommonlyinvoke pragmatic§Johnsor_aird & Byrne,2002;Overetal., 2007;for
discussionsee alsoKrzyzanowska, Collins,andHahn,2017,, 2017, andbelow). But
pragmaticss nottheonly option. Thealternativeapproachs to treatthatrelation,howeverit is
defined,asthestartingpoint for developng anaccount of the meaningof a conditional.Douven
andVerbrugge(2010)arguedthatonecandistinguishbetweerdifferenttypesof inferencesand
classified inferentialconditionalsasdeductiveinductive or abductiveinspiredby classifications
of conditionat in empiricallinguistics(DeclerckandReed 2001;DancygierandSweetser
2005).Thistypology motivateda new, "inferential," truth-conditionalsemanticgor indicative
conditionalg(Krzyzanowska, WenmackersandDouven,2014; Douven 2015).Independetty, a
relatedaccounthasbeenproposedy Spohn(2013)andOlsen(2014),who analyzedndicative
conditionalsasexpressingeasonrelationsbetweertheir antecedentandconsequentslhis
relationshipcanbe operationalizegbrobabilisticallyin termsof the AP rule (AP = P(C|A)-
P(CJAA)) A conditional'santecedentd, is saidto beareasorfor theconsequen(C, if A raises
theprobabilityof C, thatis, if A is positivelyrelevantfor C. SinceAP is definedasa difference
betweerP(C|A)andP(C|AA),AP mustbe positivefor A to beareasorfor C, and,consequently,
for aconditional,"If A, thenC," to beacceptablePositiveRelevanceanbeseenn example(1)
above parents@fusingto vaccinatetheir childrenincreaseshe probability of measleor
whoopingcoughoutbreaksBYy contrastprobabilisticirrelevancecanbe seenin example(2)
above:the probabilityof UK leavingthe EU giventhe existenceof life on someextrasolar
planetis, to the bestof our currentknowledge exactlythe sameasthe probabilityof UK leaving
theEU giventhatthereis nolife outsideof the Solarsystematall. Thatis, AP =0, or the

antecedenis probabilisticallyirrelevantfor the consequenin this case.
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The RelevanceEffect

Resultshy SkovgaareOlsenetal. (2016a)recentlyraisedanexplanatorychallengdor the
SuppositionalTheoryof conditionalsandMentalModel Theory. Both theoriespostulatethat
indicativeconditionalshavea coremeaningwhich doesnotincluderelevarcerelationsbetween
theantecedenandthe consequentdowever,wheninvestigatinghe probabilityand
acceptabilityof indicativeconditionals SkovgaareOlsenet al. (2016)foundthatrelevance
stronglymoderatedhe evaluationsf indicatve conditionds. For case®f Positive Relevance
(P(C|A)- P(CJAA)> 0 <=> AP > 0), the conditionalprobability remaineda goodpredictorof
boththeacceptancandprobability of the conditional.For casef NegativeRelevancgP(C|A)
- P(CJAA)< 0 <=> AP < 0) andIrrelevancgP(C|A)- P(C|AA)= 0 <=> AP = 0), this relationship
wasdisruptedbecause¢he participantdendedo view theindicativeconditionalasdefective
underthoseconditions.

In whatsensealoesthe Relevanceffect constitutea challengeto the Mental Model
theoryandthe Suppositionall heory?The extentto which it doesdepend®n whetherthe
Relevanceeffect belongsto the coremeaningof the conditional- its semantics or arises,
insteadfrom the contextof utteranceof a conditional- its pragmatics!f the Relevanceeffect
belongsto pragmaticsthenthe maintheoriescanjust claim to betheoriesaboutthe corecontent
of indicativeconditionalsandhold thattheyneedto be supplementeavith auxiliary hypotheses
concerninghe pragmaticomechanism#volvedin communication.

To addresghis questionwe focuson a setof well-known phenomenattheinterface
betweersemanticeandpragmaticsnamelyconversationalmplicature,presuppositionand
conventionalmplicature(seelatersectiondor definitionsof each) We do sobecaus¢heseare

phenomenéor which therearereasonablyvell-establishedliagnostidests.If we canexplain
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theRelevanceffect by oneof thesephenomenaye area stepcloserto adjudicatingon the
semantics/pragmatiassue A final judgmentwill dependoothon how we definesemanticand
pragmaticsandon how we subsequentlglassifyconversationalmplicature,presuppositionand
conventionalmplicature.Both the definition andsubsequentlassifcationarelive issuesBut
insteadof relving thoseissueshere,our focuswill beon classifyingrelevanceeffectswith
respecto thesethreeestablishedinguistic phenomenat theinterfacebetween
semantics/pragmaticBor presenpurposeswe follow Birner (2014)in adoptingthe following
typical characteristicef semanticandpragmatic{Tablel):

Table 1. Pragmatic/Semantic Distinction

Semantics Pragmatics

literal nontliteral
contextindependent contextdependent
nonrinferential inferential
truth-conditional nontruth-conditionaf

To thiswe might addthatsemanticgypically concernghe conventionameaningof wordsand
sentencesyhile pragmaticgypically concernsion-conventionameaning While these
characteristicsnight definethe prototypicalsemanti@andpragmatigpghenomenahe
characteristiceancomeapart.Forinstancea phrasesuchas'thefoot of the mountain'may
strikeusasnontliteral, mountainsnot havingbodyparts,but it will alsolikely strikeusasnon
inferential,truth-conditional,andconventionalUnsurprisingly then,it canprovecontroversial
to categorizeanygiven phenomenomssemanticor pragmatic Of the phenomenave consider,
only conversationaimplicaturesareregardedasuncontroversiallypragmatic Conventional

implicaturesin contrastarecommonlythoughtof asa secondaryayerof semantianeaning

* Somewould arguethatsomepragmaticohenomenare, in fact, truth-conditional.For
discussionseeCarston(2002),Recanat(2011),andBirner (2014).
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whichis auxiliary to the primarytruth-conditionalsemantidayer (Potts 2007, 2015).
Presuppositiongn the otherhand,haveboth semantiandpragmatianterpretationgBeaver&
Geurts,2014) with influential proponent®n eithersideN with, for instance Stalnake(2016
defendinga pragmaic approactandvon Fintel (2008)ad@ting a semanticone Thedistinction
betweernthesevariouslinguistic categoriess discussedn furtherdetailsbelow.

We testamongthelinguistic categoriesn four experimentsExperimentl testswhether
theRelevancéffect arisesbecaus®f converstionalimplicature.Experiment? testswhetherit
arisesbecaus®f a presuppositiorfailure. Experiment3 tess whetherit arisesbecausef a
conventionalmplicature.

Experiment 1

Conversational Implicatures

We startwith the paradigmcaseof pragmatts: the conversationaimplicature.
Conversationaimplicaturesarisewhena speakemeanssomethinglifferentfrom the
convertional meaningof the sentenceéheyutter. Forinstance:

Alan: Are you goingto Paul'sparty?

Barb: | haveto work. (Davis,2014)
Here,Barbuttersa sentencavith a clearconventionameaning thatshehasto work! butalso
conversationallymplicatesthatshewill notbeattendingPaul'sparty (becauseshehasto work).
To takeanotheirfamiliar example:

Angry ParentDid you eat all of thechocolatecake?

Guilty Child: I atesomeof it.

Here,the child uttersa sentenceéhatconventionallymeanssomethingike 'l ateatleastone

morselof cake'andis quitecompatiblewith 'l ateall of the cake'.But the child, perhapsoping
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to spreadhe blame,alsoimplicatesthathe/shedid not eatall of the cake:thatthereis another
culprit. Inferenceof this lattertype areknownasscalarimplicatures.

Grice(1989)setoutto explainhow conversationaimplicaturesarise,formulatinga
generabrinciple of cooperativediscoursethatspeakerdamake[their] contributionsuchasis
required,atthestageat whichit occurs, by the accepted purpose or direction of the talk
exchange in whicfthey] are engagedGrice, 1975, p. 45). He fleshed this principle out into a
set of conversational maxims, or descriptive nof@rshis accountspeakershouldgive
enoughput nottoo much,information(Maxim of Quantity);shouldavoid sayingfalsehood®or
thingsfor which theylack evidencgMaxim of Quality); shouldbe relevant(Maxim of
Relation);andshouldavoid obscurityandambiguity,andbe brief andorderly (Maxim of
Manner).

Accordingto Grice,implicaturescanonly ariseat all becausdnearersassumehat
speakersaregenerallycooperativethattheyfollow the maxims But, ashe pointedout, speakers
can,in fact, behavdn differentwaystowardsthe maxims:theycanobserveyiolate,flout, or opt
outof amaxim.Mostimportantfor presenpurposesretheobservingor flouting of maxims,
either of which generatesnimplicature® For instanceptherthingsbeingequal whena speaker
says'| hadtwo bagelsfor breakfast'a hearewill assumehatthe speakers observinghe
Maxim of Quantity(is providingsufficientinformation)andimplicating'l did not havethree
bagelsfor breakfast(Birner, 2013).For anexampleof flouting, considera professomwho is

writing arecommendatiotetterfor astudentandis expectedin thenormalrun of things,to

> A speakewiolatesa maximwhentheyinconspicuouslylisregardt, notintendingthe

hearerto noticeN aswhena speaketies or misleadsa hearera speakeoptsout of amaxim
when,say,theysimply disengagdérom a conversatiorand'do not play thegameatall’ (Birner,
2013).
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commentfavorablyon the student'sacademiability, diligence,andsoon. A professomwho
commentsinstead on the student'shandwritingis flouting! openlydisregarding the Maxim of
Quantityandimplicatingthatthe student'sacademi@bility (andsoon) is notworthy of praise
(Grice,1989) In caseof flouting, we canthink of animplicatureasbeingnecessaryo preserve
theassumptionthatthe speakers beingcooperative.

Conversationalmplicationsconstitutea paradigmatie@xampleof pragmaticmodulation,
aninterpretationaprocessvherebysemanticcontentis extendedy pragmationechanismshat
takecontextuafactorsinto accountlt is notunusuato find referenceso processesf pragmatic
modulationasextendingsemantidheoresin the psychologyof reasoninge.g.JohnsorL_aird
andByrne,2002).But their statustendsto bethatof underspecifiedinduntestedauxiliary
hypothese¢Douven,2017).

Sinceconversationalmplicaturesareattemptgo reconstructhe speaker'sntended
meaningwhich goesbeyondwhatis literally said,theyaredefeasiblenferenceswhich canbe
explicitly blockedby the speakerForinstancejmaginea conversatiorbetweenJohnandSophia
atapartytheyarehosting.John,whois in thekitchen,aks SophiaWhereareour guests?If
Sophiareplies'Somearein thegardenshemight well betakento meanthatnotall of theguests
arein thegardenBut Sophiacanstraightforwardlycancelthis scalaimplicatureby adding,'In
fact, theyall are.'We will call thistypeof hedging'a cancellatiorspeechact’.Oneof themain
characteristicef conversationaimplicaturess thata commitmento themcanbeblockedby
performingcancellatiorspeechactswithout producinga contradiction(Blome Tillmann, 2013).

Conversationaimplicatureshavealreadyfeaturedn the debateon relevanceFor

instanceQveretal. (2007)foundamodesieffectof P(C|AA)asa predictorof P(if A, thenC),
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for conditionalswhich werepositivelyrelevant(whereAP > 0). They offeredthefollowing
explanation(p. 92).

An Adamsconditionalis not equivalento anexplicit statementhat[A] raisesthe

probabilityof [C] (...), northat[A] causeg$C] (...). A conditionalprobability[P(C|A)] can

behighwhen[A] doesnotraisethe probabilityof [C] andwhen[A] doesnotcausdC].

Forexample[P(C|A)] canbehigh simply becaus¢P(C)] is high. Doesthis meanthat

supporterof theview thattheseconditionalsare Adamsconditionalscannotaccountor

theweaknegativeeffea of [P(C|AA)] in the currentstudies™Not necessarilyfor they
canarguethatthe useof a conditionalpragmaticallysuggestsin certainordinary
contextsthat[A] raisestheprobabilityof [C] or that[A] causegC]. (Editorial changes
preservehe consistencyf notation),
Overetal. (2007)thengo onto suggesthatprobabilityraisingandthe causakreadingof
indicativeconditionalsmaybe producedoy a conversationalmplicature.lt maybe misleadingto
assertonditionalsentences theabsewe of probabilisticdependenciefut thereasorfor this
doesnotresidein the core,semantiacontentof indicativeconditionals.

Similarly, JohnsorLaird andByrne (2002)haveconsideredvhetherto makea
connectiorbetweerthe antecedenandthe consegentpartof the coremeaningof conditionals,
only to rejectit:

We do notdenythatmanyconditionalsareinterpretedasconveyingarelationbetween

their antecedentandconsequentddowever,the coremeaningalonedoesnot signify any

suchrelation.If it did, thento denytherelationwhile assertinghe conditionalwould be

to contradictoneself.Yet, the nextexamples nota contradiction:
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If therewasa circle ontheboard,thentherewasatriangleontheboard,thoughthere
wasno relation,connection or constraintpetweerthetwoN theymerelyhappened
to co-occur.(p. 651)
Theirarguments thatonecancancela commitmentto therebeingarelationbetweerthe
antecedenandthe consequentithout contradictingoneself.f so,thenthiscommimentbears

themarkof a conversationaimplicature.In Experimentl we will testthis hypothesis.

The Cancellation Task

Thepurposeof Experimentl is to testwhetherthereasonrelationreadingof conditionals
canbeattributedto the presencef a conversationaimplicature.To testthis hypothesiswe
investigatedvhetherthereasonrelationreadingof conditionalscanbe cancelledwvithout
contradiction More specifically,Experimentl usesthe perceiveddegreeof contradictionn
cancellinga scalarimplicatureasthelower baselineWe havealreadyseentwo exampleof
scalanimplicatureswherespeakersised(or could be mistakenfor using)theweakerterm'some’
to implicate'notall'. The'someto 'notall’ inferences the mostfamouscase put scdar
implicaturescanarisewith variousscalessuchasscalesof possibility ('It's possiblehewill
come'canimplicate 'It's not definitethathe'll come') Theimplicatureis thatthe speakehas
somereasorfor notusingthe moreinformative,strongerterm Scalanmplicaturescanbe
cancelledln thisrespectheycontrastmarkedlywith our upperbaselineentailmentlf sentence
A entailssentencd, thenwhenevelA is true,B is alsotrue.Forinstance,Johnis abachelor'
entails'Johnis unmarried'By definition, entailmentsannotbe cancelledwvithout contradiction.
Thetestthenconsistan measuringvhetherattemptsto cancelthereasorrelationreadingof

conditionalsareviewedasmorelike cancellinga scalanmplicaturethanlike cancellingan
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entailmentelation. Therationaleis thatwhile scalarnimplicatures canbe cancelledwvithout
contradictionentailmens cannot.

In addition,Experimentl contrastattemptgo cancelthereasorrelationreadingof
conditionalswith attemptdo cancelthereasorrelationreadingof conjunctionswhichis another
connectivefeaturinga prominentreasorrelationreading(Carston,1993).Finally, comparisons
aremadewith two controlitemsthatdo notinvolve conditionals Thefirst is anattemptto cancel
ascalanmplicature.Theseconds anattemptto cancelthe entailmentof a categoricahssertion.

Method
Participants

Theexperimentvasconductedverthe Internetto obtainalargeanddemographically
diversesampleA total of 100 peoplecompletedhe experimentThe participantsveresampled
throughthe InternetplatformMechanicalTurk from the USA, UK, Canadaand Australia.They
werepaida smallamountof moneyfor their participation.

Thefollowing exclusioncriteriawereused:not havingEnglishasnativelanguaggzero
participants)completingthetaskin lessthan240second®r in morethan3600secondg15
participants)failing to answertwo simpleSAT comprehensioquestionorrectlyin awarmup
phaseg44 participants) andansweringdnoseriousat allCto the questiorihow seriousdo you
takeyour participation'at the beginningof the study(1 paticipant). Sincesomeof these
exclusioncriteriawereoverlappingthefinal sampleconsistedf 65 participantsMeanagewas
41.66years rangingfrom 24to 65, 38.5% of the participantsveremale;58.5% indicatedthat
the highestlevel of educatiorthattheyhadcompletedvasanundergraduatdegreeor higher.
Applying the exclusioncriteriahada minimal effecton thedemographiwariables.

Design
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Theexperimentiada within-subjectdesignwith threefactors Relevancgwith two
levels:Positive RelevancgPO), IrrelevancgIR)), Priors (with four levels:HH, HL, LH, LL,
meaningfor examplethatP(A) = low andP(C) = highfor LH), andSentencd& ype (with two
levels: Conditional(if), Conjunction(and). Sincethe Andeo cell of our designwasempt,® the
participantsverepresentedvith 12 within-subjectconditions.

Materials and Procedurefor All the Experiments

Eachof the 12 within-subjectsconditionswasrandomlyassigneaneof 12 scenarios.
Randomassignmentvasperformedwithout replacenentsuchthateachparticipantsawa
differentscenaridor eachcondition.This ensuredhatthe mappingof conditionto scenariovas
counterbalancedcrosgarticipantgpreventingconfoundsof conditionandcontent.Thelist of
the 12 scenariosisedcanbefoundin the SupplementaMaterials.

To reducethedropoutrateduringthe experimentparticipantdirst wentthroughthree
pagesstatingour academi@ffiliations, posingtwo SAT comprehensioguestionsn awarm-up
phaseandpresenting seriousnescheckaskinghow carefulthe participantsvould bein their
responsegReips,2002).

Theexperimenwassplit into twelve blocksof four pagespneblock for eachwithin-
subjectscondition. Theorderof the blockswasrandomizedanewfor eachparticipantandthere
wereno breaksbetweertheblocks.Onthefirst pageof eachblock, the participantsvere
presentedvith arandomlychoserscenariaext (which wasrepeatedn the threefollowing
pagesn abrightergreycolorfor reference)Thesescenariadexts havebeenfoundin previous

studies(SkovgaareOlsen,SingmannandKlauer, 2016b)to reliably induceassumptionsbout

6 To avoidprolongingthe experimentoo muchfor the participantsye choseto focuson

theIF\r andAND g comparisornin this paper.
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relevanceandprior probabilitiesof the antecedenandthe consequenthatimplementour
experimentatonditions.Table2 displayssampleconditionsfor the Mark scenariofor Positive

Relevanceandlrrelevance.

Table 2. Stimulus Materials, Mark Scenario

Scenario Mark hasjustarrivedhomefrom work andtherewill shortlybeagreatmovieontelevision,which hehasbeen
looking forwardto. Mark is quite excitedbecausderecentlyboughtanewTV with alargescreenHe hasa
longingfor popcornbut his wife hasprobablyeaternthelasttheyhadwhile hewasgone.

Positive Relevance Irrelevance
HH If Mark pressesheonswitchonhis TV, thenhisTV  If Mark is wearingsocksthenhis TV will work.
will beturnedon.
HL If Mark looksfor popcornthenhewill behaving If Mark is wearingsocks,thenhis TV will
popcorn. malfunction.
LH If thesalesclerkin thelocal supermarkepresseshe  If Markis wearingadressthenhis TV will work.
onswitchonMarkOg§'V, thenhis TV will beturned
on.
LL If Mark pullstheplugonhis TV, thenhis TV will be If Markis wearinga dressthenhis TV will
turnedoff. malfunction.
PositiveRelevancgPO): meanAP = .32 High antecedent: meanP(A) = .70
IrrelevancgIR) meanAP =-.01 Low antecedent: meanP(A) = .15
High consequent: meanP(C) = .77
Low consequent: meanP(C) = .27

Note HL: P(A) = High, P(C)=low; LH: P(A) = low, P(C) = high. The bottomrows displaythe meanvaluesfor all 12
scenariopretestedn SkovgaareOlsenetal. (2016b).

For theMark scenaridextin Table2, participantsassumehatMark pressingheon
switchraisesthe probability of his TV turningon, andthatboth of thesesentencebavea high
prior probability giventhe scenariqPositive RelevanceHH). Converselythe participantsend
to assumehatMarkOsvearingsocksis irrelevantfor whetherthe TV will work, andthatboth

havea high prior probability (IrrelevanceHH).

Materials and Procedurespecificto Experiment 1

For Experimentl, the participantsveregiventhefollowing instruction:
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In thefollowing you aregoingto seea shortconversationywhereLouis accuse$Samuel
of contradictinghimself. Whetheryou agreewith Samuel'sassertionss besidethe point.
Whatwe areinterestedn is justthe extentto which you agreewith Louis thatSamueis
contradictinghimself. Whenyou readthe sentencepleaseayattentionto small
differencedn their content,sothatwe don'tunfairly accuseésamuelof contradicting
himself.
The participantsverethenpresentedvith two controlitems:
SamuelJohnis abachelof/Someof theemployeesreinvited to the party]
...butl amnotsuggestinghatJohnis unmarried[/thatthey'renotall invited]
Louis: Wait, you'recontradictingyourself.
Thetaskof the participantsvasto indicatethe extentto which theyagreedor disagreedvith
Louis'sstatemenbn a five-point Likert scale{strongly disagreedisagreeneutral,agree,
stronglyagree}.Beforebeginnng the experimenproper the participantanoreoversawone
practicetrial, wherewe emphasizedhatattentionwasneededo noticethe subtledifferences
betweerthe wordingsof thevarioustypesof cancellationsisedin the experiment.
Onthefollowing threepagesthe participantaverepresenteavith oneof thethree
dependentariablesn randomorder(perceivedcontradictionof cancellatiorof entailmentof
scalarimplicature,andof thereasorrelationreading).Thetaskof the paricipantswasalwaysto
assessheextentto which theyagreedwith Louis’' claim thatSamuelcontradictechimself. Using

theHH conditiors from above thethreetypesof cancellationwvereimplementedasfollows:
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Table 3. Cancellation Typesin Experiment 1
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Entailment

Scalar Implicature

ReasonRelation

Samuel:

Mark presseshe on switchon his
TV.

And IF Mark presseshe on switch
onhisTV, THEN his TV will be
turnedon.

...butl amnotsuggestinghat
MarkOgV will beturnedon.

Conditionals PositiveRelevance

Samuel:

Mark presseshe on switchon his
TV.

And IF Mark presseshe on switch
onhisTV, THEN it is possiblethat
his TV will beturnedon.

...butl amnot suggestinghatif so,
it isn'thighly likely thatMarkOgV
will beturned on.

Samuel:

Mark presseshe on switchon his
TV.

And IF Mark presseshe on switch
onhisTV, THEN his TV will be
turnedon.

...butl amnot suggestinghatthese
two thingsarerelated.

Samuel:

Mark is wearingsocks

And IF Mark is wearingsocks
THEN his TV will work.
...butl amnotsuggestinghat
MarkOgV will work.

Conditionals,Irrelevance

Samuel:

Mark is wearingsocks

And IF Mark is wearingsocks
THEN it is possiblethathis TV will
work.

...butl amnot suggestinghatif so,
it isn'thighly likely thatMarkOgV
will work.

Samuel:

Mark is wearingsocks

And IF Mark is wearingsocks
THEN his TV will work.

...butl amnot suggestinghatthese
two thingsarerelated.

Samuel:

Mark is wearingsocksAND his TV
will work.

...butl amnotsuggestinghat
MarkOgV will work.

Conjunctionslrrelevance

Samuel:

Mark is wearingsocksAND it is
possiblethathis TV will work.
...butl amnotsuggestinghatit isn't
highly likely thatMarkOFV will
work.

Samuel:

Mark is wearingsocksAND his TV
will work.

...butl amnot suggestinghatthese
two thingsarerelated.

Note For conditionalsthe entailmentof the conclusionof ModusPonenswascancelledFor conjunctionsthe
entailmenif the conclusionof conjunctioneliminationwascancelled.

Control Items

Results

As Figurel suggeststhedegreeo which the participantsviewedthe cancellatiorspeechactas

giving riseto a contradictionwasfoundto besignificantlyhigherin the entailmentcontrol (Mdn

=5.00)itemthanin thescalarcontrolitem (Mdn = 3.00),V = 1260.5,p < .0001,r =-.65,for the

AsymptoticWilcoxon signedranktest.
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Figure 1. Histogram for Control Items
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Comparing Cancellation Typesfor Andrelevance @Nd IF positive, IF irrelevance

Giventhedesigntherewerereplicatedor eachparticipantanditem. Hence it wasnot
appropriateo assumehatthe datawereindependentlyandidenticallydistributed Accordingly,
the appropriateanalysiswasto uselinear mixed-effectsmodels,with crossedandomeffectsfor
interceptsandslopesby participantsandby scenariogBaayenDavidson,andBates,2008).This
analysiswasconductedisingthe statisticalprogrammindanguag R (R CoreTeam,2013),and
thepackage"#$ %or mixed-effectsmodelsin Bayesiarstatisticsvasused(BYrkner,2017. On
the projectpageon the OpenScience=ramework previousanalyse®f all theexperiments

reportedn this paperarereportedfor classicalktatisticshttps://osf.io/hz4k6/As seenthe

classicakindBayesiaranalysesconvergeon qualitativelysimilar resultsfor all the studies.
Separat@nalysesvererunfor thelrrelevancqIR) andPositiveRelevancgPO) items
becauseherewasno AND pgsiiveCell Of the design For the lrrelevancatems(AND relevance

IFirrelevancd, thefollowing modelswerefit to thedata:


https://osf.io/hz4k6/

CANCELLATION, NEGATION, AND REJECTION 23

(M1) amodelthattreatsthe participants@atings of perceiveccontradictionasa function

of the Cancelation Type factor(scalarimplicaturevs. entailmentvs. reasorrelation),the

Sentencdactor (Oifthen@s. Oand&ndtheir interaction.

(M2) amodelthatbuildson M1 butwithout thetwo-waysinteraction.

(M3) amodelthatbuildson M2 butwithout a maineffectfor the Sentencdactor.
As indicated thesemodelswereimplementedn a Bayesiarframeworkwith weaklyinformative
priors,usingthe R package"#$ (BYrkner,2017).Sincetheresponsesbtainedirom thefive-
point Likert scaleareordinalresponsegheresponseseremodelledasgeneratedby thresholds
seton alatentcontinuousscalewith a cumulativelikelihood functionanda logit link function
(BYrkner& Vuorre,2018).Table4 reportsthe performancef the modelsasquantifiedby the
leaveoneout crossvalidationcriterionandthe WAIC informationcriterion

Table 4. Model Comparison
LOOIC ALOOIC SE WAIC Weight
M1 3323.73 0 -- 3313.2 0.992
M2 3341.44 17.71 7.17 3329.2 0.0003
M3 3340.82 17.09 7.30 3328.6 0.0004
Note.LOOIC = leaveone-out crossvalidation information criterion.

WAIC = WatanabeAkaike information criterion. Weight = Akaike
weight of WAIC.

TheinformationcriteriaclearlyfavourM1. Figure?2 plotsits posteriorpredictions.
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Figure 2. Posterior Predictions based on M1
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Note.The perceived degree of contradiction of the cancellation speech act was measured on a

scale from Ostrongly disagreeO (1), OdisagreeO (2), OneutralO (3), OagreeO (4), and @strongly agreeO f
LouisO attribution of a contradiction to Samiikk plotrepresentshe predicted posterior

probability of new pHicipants selecting one of tliisplayed categoriegjven that they do not

select ONeutraFnr each cancellatiesentence type, the number of samples drawn from the

posterior distribution is shown.

Moreover,asshownin Figure2, thereis aninterestingnteractionin the datawhereby
attemping to cancela commitmento thereasorrelationis viewedasjust ascontradictoryas
attemping to cancela commitmento anentailmentfor conditionas. In contrastfor
conjunctionsattemptgo cancela commitmento thereasorrelationis viewedasless
contradictorythanattemptgo cancela commimentto a conversationaimplicature.

As amanipulationcheck,it canbe observedcrosssentencethatthe participantclearly
distinguishbetweenattemptgo cancela commitmento entailmentsandconversational
implicaturesWhile the participantsageethat Samuels contradictinghimself,whenattempting
to cancelacommitmento anentailmenttheydisagreavhenheis attemptingto cancela
commitmento a conversationamplicature(bimpiicature = -4.12, 95%-ClI [-5.04, -3.23], BFron1=

-1.44* 10°%= 0).” Theclearpreferencen favourof M1 (seeTable4) reflectsthefact thatwhile

! Notethattheslightly negativeBF is probablydueto a minorimprecisionwhen

estimatingextremelysmallnumbersaroundzeroin R.
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thereis no maineffectfor the Sentencdactor (b = -0.44,95%CI [-0.90, 0.05], BFyon1= 3.93),
the Sentencefactoris involvedin aninteractionwith the Cancelation Typefactor. Indeed the
evidencdn favourof higherratingsfor attemptdo cancelreasorrelationswith conditionalsthan
with conjunctionds very strongon conventionaktandardsor interpretingBayesFactors
(b_Reasonrelatiatf = 5.02 95%-Cl [3.91, 6.17], BFon1= 1.28* 10°= 0).

Forthe positiverelevanceconditionals a similar mixed effectsordinalregressiommodel
wasfitted to the data,andthe samedatapatternwasfoundasfor irrelevanceconditionalswhile
the participantdendedo agreethat Samuelascontradictinghimselfwhenattemptingo cancel
acommitmento anentailmenttheydisagreedvhenheattemptedo cancelacommitmento a
conversationaimplicature(bimpicature= -3.35, 95%-Cl [-4.41,-2.34], BFro1 = -1.89* 10'° = 0).
In contrastmoderateevidencen favourof the Hy thatentailmentandreasorrelationsdid not
differ could be obtained(breasonrelatiom 0.40,95% ClI [-0.19,0.99, BFon1=6.83), with the
reasorrelationcancellationsin fact, beingratedslightly morecontradictinghanthe entailment
cancellations.

Discussion
Forthecontrolitemsit wasfoundthatthe cancelation of anentailmentwas seenasmore
contradictorythanthe cancdlation of a scalanmplicature.While the controlitemsconcerned
atomicsentencesyur resultsindicatethatthis effect generalize$o the cancelation of
entailmentsaandscalarimplicatesoccurringin conjunctionsandconditionals Consequentlywe
areableto usethe perceiveddegreeof contradictionof cancelation of scalarimplicaturesand
entailmentsastwo baselineghatallow us to diagnosevhetherthe cancélation of areason
relationsuggestedtby conjunctionsandconditionalss morelike the cancelationof a

conversabnal implicatureor the cancelation of anentailmentAcrossconditions,it wasfound
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thatthe cancdlation of areasorrelationof conditionas is viewedasmorelike cancdling an
entailmenthancancdling acommitmento a conversationaimplicature.In contrasttherevers
patternwasfoundfor conjunctionswhereit wasseenaslesscontradictoryto cancelareason
relationreadingthanto cancela conversationaimplicature.The evidencehusindicatesthat
while both conditionalsandconjunctionshavereasorrelationreadings the contentcomponents
thatcontributeto themaresubstantiallydifferent. For conjunctionspur resultsindicatethatthe
reasorrelationreadinghasthefingerprintsof a conversationaimplicature.This finding goes
againstCarston(1993),who holdsin relationto theenrichmenbf conjunctionseyondiogical
conjunctionthatthey"areinstance®f pragmaticallyderivedcontentwhich contributego the
propositionexpressedby the utteranceto ‘whatis said'in Griceanterms.Thatis, theyarenot
implicatures"(p. 30).2 And it, moreoverdirectly contradictshe statemenbn conditionalsby
JohnsorLaird andByrne (2002)quotedabove.In contrastfor conditionalstheresultssuggest
thatthereasorrelationreadingdoesnot originatein a conwersationalmplicature,sincethe
contentcomponenthatcontributego thereasorrelationreadingof conditionalsis not
cancellablewithout giving riseto a contradiction.

Now it maybearguedhatin JohnsorLaird andByrneO£002)examplejt seems
perfectlyacceptabléo sayQf therewasa circle ontheboard thentherewasatriangleonthe
board thoughtherewasno relation,connectionpr constraintbetweerthe twoN theymerely
happenedo co-occulO Similarly, areviewerpointsoutthatin anexampldike thefollowing, we

havea conditionalwithout a connectiorbetweerthe antecedenandthe consequent:

8 However,RobynCarston(p.c.) pointsout thatour datafor conjunctionsvould be

compatiblewith othertypesof cancellableoragmatianferencedike thosediscussedn
Relevancelheory(Carston2002).1f suchanexplanations viable, predictionsandalternative
diagnostidestswould needto beformulatedfor futureempiricalwork.



CANCELLATION, NEGATION, AND REJECTION 27

Detectiveinterviewingshopkeeper:

D: We needto knowwhatMr. Smithboughttoday,canyou helpusout?

S: 10msorry, | didnOfind outabout any customers@amegoday.

D: Well, hewascarryingalargepolka-dottedumbrella.

S:If hecarrieda polka-dottedumbrella,thenhe boughta gold watch.
We acknowledgehattheremaybeno relationbetweer< therewasa circle ontheboard there
wasatriangleontheboard>, nor between< he carrieda polka-dottedumbrellg heboughta
goldwatch> atthetype-level, becausen general propositiondike theoneslistedin thesepairs
arenot probabilisticallyrelated.Still, atthetokenlevel, for the specificcontextsn whichthese
conditionalsareused thereis arelation.If indeed®@herewasa circle onthe boardhappengo
co-occurwith Gherewasa triangleon theboardthenthereis a correlation,or a probabilistic
dependencyyhichin fact canbe usedto makepredictionsfor thatspecificcontext Whatthis
tells usis thatwe needto carefuly distinguishbetweenwvhetherthe cancellatiorof the
commitmento a connections performedat thetype or thetokenlevel. Moreover these
exanplessuggesthatsometimegurthercontextuainformationmaybe neededor identifying
thereasorrelationconveyedy indicativeconditionals For in this particularcontext,the
propositionOMr.Smith carrieda polka-dottedumbrellaGs indeeda reasorfor believingthatMr.

Smithboughta gold watch,sinceit raisests probability.

Alternative Explanations
Oneof our reviewes suggest thatimplicaturesvaryin strengthwith somebeingmore
cancelablethanothers(andpotentiallyhavingto be can@ledin differentways) andcitesthe

dataof vanTiel etal. (2016)asevidenceVanTiel etal. exploredwhetherdifferentlexical scales
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giveriseto scalanmplicaturesat differentrates,andfoundaconsiderableange from 100%of
participantgaking 'cheapto implicate'notfree'to only 4% taking'contentto implicate'not
happy'.Thereviewer,we takeit, usesherateat which implicaturesariseasa proxy for their
strengthand,inversely,cancdability.

It is anintriguing possibilitythat, althoughimplicatureshaveclassicallybeentakento be
cancélable,somearestrongenoughto resistcancdlation, or mayrequireotherwordingsfor
cancellatiorto be effective However,it shouldbekeptin mind thatour wording effectively
cancelledhereasonrelationreadingof conjunctionsAt first sight, it is not clearwhy this
wordingwould work with conjunctionsandnot with conditionalsthatotherwiseexpresghe
samecontenf unlessthereis somedifferencein the statusof thereasonrelationreadingbetween
conjunctionsandconditionals.Thatdifference we suggestis preciselythatthereasonrelation
readingis a conversationaimplicaturefor conjunctionsbut not for conditionals.

Yet, we welcomefutureresearcltomparinghereasorrelationreadingwith a broader
classof scalanmplicaturesthatimplementssariouswordingsfor cancélation. We question,
though,whethervanTiel etal.'s(2016)dataaresufficientto suggesthatimplicaturescanresist
cancdlation. Evenwhen scalanimplicaturesariseat arateof 100%,theyareintuitively
cancelable.Forinstancethefollowing sentence&loesnot seema contradiction: Thecourseis
certainlycheapandmayevenbefree'.And although96%of vanTiel etal.'sparticipantsook
'someto implicate'notall’, thisimplicatureseemgeadilycancdélable,asin ‘'some- in fact, all’,
as,indeed,is shownby thedataon the controlitemsfor Experimentl. Theratewith which
scalanimplicaturesarisemaythennot bea goodproxy for degreeof cancélability. In the

absencef countervailingevidencewe thereforeretainour conclusionthatwhereaghereason
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relationreadingof conjunctioncould be producedoy a conversationalmplicature,sucha
hypothess is notviablefor thereasonrelationreadingof conditionals.

A final objectionis that,in Experimentl, the contextsestablishthetruth of the
antecedentror instancepneitem specifiesthatMark is wearingsocks,andcontinues'And if
Mark is wearingsocls, thenit is possiblethathis TV will work". It is widely assumedhat,for a
conditionalto be assertablethetruth of its antecedentnustnot alreadybe settled.On a Gricean
(1989)view, for instanceassertinga conditional'if A, C'is infelicitousif thespeakeknows
somethingstronger- for instancethatA andC arebothtrue. Theinfelicity supposedlarises
becausehe speakeshouldrespecthe Maxim of Quantityandassertingsomethingstronger- for
instanceéA andC'. We might questionthen,whetherthe presentatawill generalizeo cases
whenthe antecedenis nota matterof fact.

In responsewe point out thatexistingdatacastdoubton this standarcassumptionin a
seriesof studies Krzyzanowska, Collins,andHahn (2017, 2018 haveexploredthe assertability
of conditionalsin differentcontextslt wasfoundthatconditionalscan,in fact, beassertableand
notreliably lessassertabléghanconjunctionsgvenwhenthe componentlausegi.e. the
antecedntandconsequentireknownto betrue® Krzyzanowska, Collins,andHahn'sdata
challengethen,theargumenfor why the presentesultsmight not generalizeo casesvhenthe
antecedenis notknownto betrue.Nonethelessempiricaltestsof the genealizability of our
resultsaredesirableanddesirabletoo, would befurtherstudiesthatdirectly addressherange

of alternativeaccountsuggestedy thereviewer

Experiment 2: Presuppositions

o A reliabledifferencein assertabilityemergednly whentherewasno connectiorbetween

clausegi.e. whentheywereirrelevant).
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Having consideredndrejectedconversationaimplicatures,we turn, now, to
presuppositiongConceptuallywe canthink of presuppositiorasthe markingof informationthat
speakersakefor grantedwhenperforminga speeclact(Beaver& Geurts,2014).Thatis, by
makinganassertionthe speakeactsasif the presuppositionarealreadyanuncontroversiapart
of thecommongroundthatthe speakeshareswith his or herinterlocutors(Potts,2015).For
examplejn the sentencéPeterhasstoppedsmoking'theword 'stoppedtriggersthe
presuppositionthatPeter previouslysmoked.n thesentenceThefste wasopenedoy the Duke
of Oxford'the phraséthe Duke of Oxford'triggersthe presuppositiothatthereis a (unique)
Duke of Oxford.

Thefollowing examplefrom Overetal. (2007)showsthatthereasonrelationreadingof
conditionalscouldbe considered presuppositiomswell:

Considerfor example:

(6) If youtakeextravitamin C, thenyour coldwill begonein threedays.

In mostcontextsasserting6) would be misleadingandvery badadvice, if extravitamin

C wasnota causalfactorraisingthe probabilitythatthe cold will begonein 3

days.Theargumentwould bethatthereis oftena pragmatiamplicaturewhena

conditionallike (6) is assertedthatnottaking extravitamin C will makeit probablethat

thecold will lastlongerthan3 days(p. 92)

To besure,Overetal. (2007)heretreatthe exampleasindicatinga conversationaimplicature,
asnotedabove However,onecouldarguethatthe speakemakesthe assumptiorof a causal
relationbetweervitamin C andgettingrid of a cold asa presuppositiomf his or herassertion
beinga meaningfulutteranceln addition,a presuppositiofiailure hypothesisould be motivated

by theintuition thatindicativeconditionalstakea reasorrelaion for granted As Kadmon(2001:
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14) says:"Thereis no betterproof thata sentence presupposea propositionB thanour
intuition thatB is 'takenfor grantedandis a preconditiorfor felicitoususeof S". Forthese
reasonsywe will consideranexpganationin termsof presuppositions

A sentenceontaininga presuppositiofailure hastraditionallybeentreatedaseither
introducingatruth-valuegapor beinguniformly false(von Fintel, 2004).Sincethetraditional
semantidrameworkwasformulatel in termsof truth conditions presuppositiorfiailuresare
usuallyconceptualizeih termsof theirinfluenceon truth evaluationsHowever,muchhas
happenedh thefield of formal semanticsinceRussell(1905)and Strawson1950)hadtheir
famousdebaesoverpresuppositiofiailures.Sincemanycontemporarylevelopmentgxplicate
semanticontentin termsof probabilitydistributions(Yalcin, 2012;Lassiter,2012;Moss,2015,
it seemsaturalto generalizeéhe notionof a presuppositiotiailure to a probabilisticcontextas
well. Thatis, justasa sentencenaycarrypresuppositionfor a sensibleruth valueassignment
(suchasthatthe entity talkedaboutactuallyexists),so sentencesould carry presuppositionfor
acoherenprobabilityevaluationln particular,it couldbe conjecturd thatwhatthe Relevance
Effect really showsis thatindicativecondtionals havethe conditionof Positive Relevanceasa
presuppositiorior acoherenfprobabilityassignment.

Thegoalof Experiment2 is to find outwhethersuchalinguistic phenomenomplaysa
rolein the participantsprobabilityassignmentanderlyingthe Relevanceffect. Oneof the

mostcharacteristipropertiesof presuppositinsis their projectionbehavior(Karttunen,1973)

10 However,while thereasorrelationsexpressedy indicativeconditionalswill oftenbe

takenfor grantedaspartof thecommonground,thereareargumentativeisesof conditionalsto
introducenewreasorrelationsin discussionswherewhich reasorrelationsto accepitself
becomeghe contentatissue.Thisis, however,anissuethatwe will returnto in the General
Discussionwhenconsideringvhatbearingour experimentatesultshavefor argumentationvith
indicativeconditionals.
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Projectionoccurswhen(1) expressionareembeddedinderoperatordo form morecomplex
expressionand(2) the presuppositionsf the simplerexpressiorareinheritedby the complex
expressionTo seeprojectionin action,comparehefollowing sentences:

TheDanishpopeis blue-eyed.

TheDanishpopeis notblue-eyed.

Both sentencepresupposéghat thereis a Danish pope. Here, we say that the presupposition
projects- is constant- undernegation.Presuppositionsre not affectedby embeddingundera

rangeof logical operators(e.g. negation modaloperator} which alter the semanticentailments
of the sentencesn which they occur. Accordingly, 'the family of sentencesest'is one of the

main diagnosticsfor presuppositiongChierchia& McConneltGinet, 1990) In this test, it is

probed whether a conjectured presupposition survives under embedding in negation,
interrogation operators,as the antecedentof a conditional, and when it is placed under a

possibility modal (Kadmon,2001). For somecandidatecontentto be a presuppositionjt is a

necessargonditionthatthe candidatesurvivesembeddinginderthesesemanticoperatorsbut it

is nota sufficientcondition sinceothertypesof contentalsoexistwhich canprojectacrosghem

(Potts,2015).

Note, however thatpresuppositiondo not alwaysproject(Gazdar,1979;Heim, 1983)
Forinstancewhile "Peterdidn't stopsmoking"carriesthe presuppositionhat Petersmokedn
the past,this presuppositions blockedin "Peterdidn't stopsmoking.He neversmoked!"(Xue
andOnea,2011).But it is possiblethatthis showsnot somuchthatpresuppositionarenot
characterizedby their projectionbehavior but ratherthattheyaredefeasibleandcanbe

cancelledwhentheyareembeddedinderotheroperator§BeaverandGeuts, 2011).
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Corsequentlyto testwhetherthe RelevanceEffect is anindicatorof a presupposition
failure, we proposen Experiment to investigatdts projectionbehaviorby embeddingvith
irrelevantclausesindernegationoperators.

The NegationTask

Themainpurposeof the NegationTaskis to testwhethertherelevanceeffectis dueto a
presuppositiotiailure. Oneof the centralcharacteristicef presuppositionss thattheyproject
undernegation(andotherembeddings)Thenotion of a presuppositn wasintroducedwithin a
truth-conditionalframework,but theideacanbe generalizedo probabilisticcontentandusedto
accounfor the RelevanceEffect, if the positiverelevanceconstrain(AP > 0) is a presupposition
of acoherenprobabilityassignmentto 'if A thenC'. Since-¢ shareshe samepresuppositionas
¢, the RelevanceEffect is conjecturedo be a probabilisticpresuppositiorailure if the
RelevanceEffect appliesequallyto P(if A, thenC) andP(A(if A, thenC)). Thatis, the samelow
probabilityassignmentso P(if A, thenC) in the Irrelevanceconditionshouldthenbe seerfor
the probabilityassignmentsf P(A(if A, thenC)) in the Irrelevancecondition,wheread(if A,
thenC) andP(A(if A, thenC)) shouldappoximatelysumto onefor the PositiveRelevance
condition.

Alternatively,the negationoperatomightinteractwith thereasorrelationreadingin a
way thatonewould expectof semanticcontent(althoughin this caseit would be a caseof
probabilistic semantiaccontent).In the Irrelevancecondition,both P(if A, thenC) andP(if A,
thenAC)would receivelow probabilityassignmentsyut P(A(if A, thenC)) mayreceivea high
probability assignmenthecausgA(if A, thenC)] deniesthatA is areasorfor C in the
Irrelevancecondition,whereadif A, thenC] saysthatA is areasorfor C, and[if A, thenAd]

saysthatA is areasoragainstC. If onetakessucha patternof resultstogethemwith the
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dissociationdbetweerthe strongeffectof relevanceon probabilityassignmersgandthe lack of
effectof relevanceon truth valueassignmentghatwasfoundin SkovgaareOlsenetal. (2017)
onemight concludethatthereasorrelationreadingmaynot affecttruth conditions butis partof
the probabilisticsemantiaccontentof condtionals. For instancepnecouldview thereason
relationreadingasa conventionalmplicature,whichis only tappednto throughprobabilityand
acceptabilityevaluations.

It is possiblethatconventionalimplicaturesalsoprojectacrossembeddingsinder logical
operatorsvhenthe participantsareaskedfor truth evaluationgPotts,2007).But if conventional
implicaturesaredirectly tappednto by probabilityassignmentghentheyshouldinteractwith
theselogical operatordgor probabilityevaluatians. In contrastjf probabilisticpresuppositionare
conditionsfor a coherenprobabilityassignmento ¢, thentheywill alsobeconditionsfor a

coherenprobabilityassignmento ~¢, andthusprojectpastthe negationoperator.

PreviousWork on Negaied Conditionals

Althoughour maininterestin negationss dueto their diagnostigpower for determining
whetherthe RelevanceEffect is dueto a presuppositiotiailure, it is necessiy to considerbriefly
how the SuppositionalTheoryandMentalModel Theay havedealtwith negationsof
conditionalsjn theinterestof investigatingwvhetherthesesemanticdheoriescanpredictour
findings.

Theliteratureon conditionalsandnegatiorhasfocusedon distinguising between
suppositionandmentalmodelstheoies of the conditional.The Suppositionallheorymakes
straightforwardoredictions As we haveseenthetheorypredictsthatpeoplejudgethe

probability of the affirmative conditionalOIfA, thenCGo be P(C|A). It alsopredictsthatpeople
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judgethe probability of a conditionalwide-scopenegationto be P(AC|A),basedn the Negation
Principle(seebelow),andthatboth probabilitiessumto unity. Thesepredictionsaretakento be
partof the coreof the Suppositionallheory.Indeed the NegationPrinciple hasbeencalleda
litmus testof suppositionatheoriesassemantidheoriesof the conditional(Handley,Evans,&
Thompson2006).

WIDE-SCOPBENEGATION: A(if A, thenC)

NARROW-SCOPENEGATION: if A, thenAC

NEGATION PRINCIPLE A(if A, thenC) <=>if A, thenAC

P(A(if A, thenC)) = P(if A, thenAC)

MentalModel Theorymakesmorecomplexpredictiongseee.g.,EspinoandByrne,2012;
Khemlani,Orenes& JohnsorLaird, 2012).Onthe MentalModelsaccountanaffirmative
utterancas representetdy a setof oneor morepossibilitiesrepresentetty mentalmodels;a
negativeutterancas representetdy the complemenbf thatset. The negationof the conditional
depend®n how peopleinterpretthe affirmative conditional.Onepossibleinterpretations the
so-calledinitial model(A, C), the negationof which amountdo the negationof the conjunction.
But anotheiinterpretations thefully explicit model,which containsall possibilitiesotherthan
A, AC. In this case the negationamountgo the conjunctiveconclusion@® and ACO(Espino&
Byrne,2012).Yet, following the latestdevelopmentsn Khemlani,Byrne,andJohnsorLaird
(2016),whereQifA, thenC3s thoughtof asexpressinghe conjunction[@\, C is possible@
@A, Cis possible@ @A, ~C is possibleDthe negationof the conditionalwould have to express
adisjunction:[~(A, Cis possible)!-"~A, Cis possiblédv!-"~A, ~C is possiblé$%

Experimentablatashowa complexpicture.To supporttheir accountsuppogional

theoristscanpointto evidencehatpeoplearereluctantto drawdecisiveconclusiongrom the
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negationof a conditional(Handley,Evans,& Thompson2006).This evidenceseemgo suggest
thatpeopleeschewthe conjunctiveconclusion@® andACOHandley,Evans & Thompson,
2006).However participantsrequentlyendorsehe conclusionOIfA, thenACOEspino&
Byrne,2012;Khemlani,Orenes& JohnsorL_aird, 2014)** More problematicallywhen
participantsaregivenmoreoptions,theyalsoendorseIfAA, thenCOresponsesvhich do not
follow from the SuppositionalTheory,aswell asthe conjunctiveresponseé\ andACOandOAA
andCQ(Espino& Byrne,2012)

Sincethe NegationPrinciplehasbeenusedasallitmus testfor the SuppositionalTheory,

anadditionalaim of Experiment2 is to testwhethernt holdsacrosselevancdevels.

Method

Participants

Like Experimentl, Experiment2 wasconductedverthe InternetusingMechanicalTurk
andsamplingfrom USA, UK, CanadaandAustralia.105 peopleparticipatedn the experiment
in exchangdor asmallpayment.The sameexclusioncriteriawereappliedasin Experimentl.
Thefinal sampleconsistedf 67 participantsMeanagewas41.3years rangingfrom 23to 71
years;41.8% of the participantsweremale;68.7 % indicatedthatthe highestlevel of education
thattheyhadcompletedvasanundergraduatdegreeor higher.The sampledifferedonly
minimally onthedemographiwariablesabovebeforeandafterapplyingthe exclusioncriteria.

Design

1 EgrZandPolitzer(2013)reconciledthesedatasetssomewhaby arguingthatthe negation

of aconditionalis, atbase understoocisOIfA thenpossiblynot COTheythenexplicaed
contextuafactorsthatmodify this readingto recoverstrongerconjunctiveandconditional
responses.
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Experiment implementeda within-subjectdesignwith thefollowing factors Relevace
(with two levels:PositiveRelevancelrrelevancg, andPriors (with four levels:HH, HL, LH, LL,
meaningfor examplethatP(A) = low andP(C) = highfor LH).

Materi als and Procedure

Beforebeginningthe study,the participantssawtwo controlitemsin randomorder.For
eachtheywereaskedo assigna probabilityon a scalefrom 0 to 100%to a categoricakentence
andto its negationwith anexistentialpresupposion failure, usingaslider.For each the
participantsvererandomlyassignedo narrowandwide scopenegationsAn exampleof thethe
categoricaktontrolitemsandtheir negationss asfollows:

Affirmative: Thequeenof theUSA is in hermid-thirties.

NarrowscopeThequeenof theUSA is NOT in hermid-thirties.

Wide scopelt is NOT thecasethatthe queenof the USA is in hermid-thirties.
Forthemainstudy,the 8 within-subjectconditionswererandomlyassignedo 8 different
scenariogrom to the samepool of 12 scenariogrom Experimentl, for eachparticipantanew.
Similarly to Experimentl, Experiment2 wassplit into 8 blocks,onefor eachwithin-subject
condition,with the sametype of randomizatiorstructureasin Experimentl.

In the conkext of the Mark scenaridrom Table2, the participantanightthenbe askedo
makethefollowing conditionalprobabilityjudgmentsn the PositiveRelevancdHdH condition:

SupposehatMark pressesheon switchonhis TV.

Underthis assumptionhow probalbe is thefollowing statemenbn ascalefrom O to

100%:

MarkOFV will beturnedon [/MarkOFV will NOT beturnedor.
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In addition,the participantsvereaskedo assignprobabilitiesto conditionalstatementandtheir
narrowandwide scopenegations:
IF Mark pressesheonswitchonhis TV, THEN his TV will beturnedon.
IF Mark pressesheonswitchonhis TV, THEN his TV will NOT beturnedon.
It is NOT thecasethatIF Mark pressesheon switchonhis TV, THEN his TV will be
turnedon.
Results
As with Experimentl, the within-subjectdesignrequiredanalysiswith linearmixed-effects
modek. As before threemodelswerefitted to the datausingthe package"#$ %with weakly
informativepriorsfor mixed-effectsmodelsin Bayesiarstatisticswith crossedandomeffects
for interceptsandslopesby participantsandby scenario§BYrkner,2017). Sincethedependent
variableconsistedf continuougproportionscontainingzerosandones,a zeraor-oneinflated
betalikelihood functionwasused(Ospina& Ferrari,2012).In additionto RelevancgPositive
Relevancelrrelevance)the Type of DependenV ariablewasusedasa factorin themodels.The
typeswereasfollows:
Affirm = P(If A, thenC)
Wide = PA(If A, thenC))
Narrow=  P(If A, thenAC)
Of themodds fitted, M4 includedthe ODVType@actor, Relevanceandtheir interaction. M5
waslike M4, butremovedheinteraction.M6 waslike M5 butwithouta maineffectfor the
Relevancdactor. Table5 reportsthe performancef thesemodelsasquantified by theleave

oneoutcrossvalidationcriterionandthe WAIC informationcriterion
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Table 5. Model Comparison
LOOIC ALOOIC SE WAIC Weight
M4 1575.43 0 -- 1572.8 0.922
M5 1583.80 8.36 6.14 1580.1 0.024
M6 1582.00 6.57 7.94 1578.4 0.054
Note.LOOIC = leaveone-out crossvalidation information criterion.
WAIC = WatanabeAkaike information criterion. Weight = Akaike
weight of WAIC.

Theinformationcriteriaclearlyconvergeon treatingM4 asthewinning model.This preference
for M4 reflectsthefactthatthereis a stronginteractioneffectin the data,whichis displayedn
Figure3 throughthe crossoverof thelinesfor Affirm andWide.

Figure 3. Posterior Mean Estimates for M4
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Whenaveragingacrosghelevelsof the Relevancefactor, Narrowwasevaluatedelow
Affirm (bnarow= -1.43,95%Cl [-1.68,-1.18], BFyon1 = -1.43*10% = 0), andWide wasrated
belowAffirm (bwige = -1.21,95%-ClI [-1.46,-0.96], BFror: = 3.14*10*%2= 0). And when
averagng acrosshelevelsof theDV Typefactor,theeffectof Irrelevancevasto suppresshe
ratings(bireievance= -1.15,95%-Cl [-1.40,-0.91], BFion1 = 8.17¥10%° = 0), whichis in particular
visible in thelargedropin theratingsof Affirm in the Irrelevancecondition.However the effect
of theinteractionis to substantiallyraisetheratingsof Wide in the Irrelevancecondition

(birelevancewide= 1.72,95%CI [1.29,2.14], BFyop1 = 2.06*10° = 0).
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Control Items

Thecontrolitemsservedthefunctionof securingconstructvalidity. Whenattemptingto draw
conclusionsaboutwhetherprobabilityassignment#o conditionalsacrosselevancdevels
involving negationoperatorsarediagnosticof a presuppositiorfiailure, we needto ensurehat
our interpretatiorof a datapatternin probabilityratingsis actuallyrepresentativéor
presuppositiofiailures.To do this, we employitemsthatrepresentlassicakcasef
presuppositiotiailuresanddetermineempirically how their probability ratingsdependon the
presencendabsenc®f negationoperators.

Figure 4. Histogram for Control Items
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Note 'wide' = wide scope negation; 'aff' = affirmativ (no negation); 'narrow' = narrow scope
negation.

Sincethe participantdiffered asextremelyastheycouldin reactionto the controlitems
in the presenc®f negationsyve rana separat@nalysisto investigatevhetherthegrouplevel
performancef the participantswith respecto conditionaldikewise disguisesuchamarked

individual variability.

Individual Differencesin Responséo the Control Items
A groupof 20 participantswith thelowestresponsegvidn = 2) to thewide scopecontrolitem,

anda groupof 20 participantswith the highestresponseévidn = 82) to the wide scopecontrol
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items,wereformed.It wasfoundthatthe High groupalsoassignssignificantlyhigher
probabilitiesto the narrownegationcontrolitem than the Low group,W =122,p = .017,r = -
.53, exactWilcoxon ranksumtest

However,for both groupsthe samedatapatternreportedon the grouplevelin Figure3
wasfound (seeFigure5 below). Thisin turnindicatesthatwhateverindividual differencesn the
probabilityassignmentso presuppositioriailuresarefoundin the controlitems,theyarenot
matchedby the participants@robabilityassigimentsto conditionalsn the Irrelevancecondition.
For bothgroups thereis little overlapbetweertheir behaviorwith respecto the controlitems
andthe conditionalsin the lrrelevancecondition,asshownin Figure5 basedn a mixedlinear

modellike the previouswhich, however,jncludedthe Groupfactoralongwith its interactions:

Figure 5. Group Low and High in Comparison
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Note.Plots shovthe posteriormeans fothe Low group and the High grouphe groups were
formed based on the participantsO responses to the control items with wide scope negation.

OPOOPositive Relevance; OIROreelevance.

Probabilistic Coherence

As partof Experiment2, we investigatedhe participantsprobabilisticcoherencgthatis,
whethercomplementarypairsof participantsprobabilityassignmentsumto 100%.We did so
onthegroundsthat,if reasorrelationsaresupposedo be madepartof the semantic,
probabilisticcontentof indicativeconditionals thenprobabilisticcoherencenakesup a natural
requirementin Appendix1, we presen@analysedbasedn linearmixed-effectsmodelsin

classcal statisticswvhich indicateviolationsof probabilisticcoherencén the lrrelevance
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conditiondueto theimpactof aninfluentialgroupof outliers,which violates additively strongly
in bothdirections(eitherby havingvaluesof complementarypairssummingto 0 or 200in the
Irrelevancecondition).For this reasonwe herefollow KruschkeO&014)recommendationf
conductingarobustregressioranalysiswith at-distributionasthelikelihood function,whichis
lesssensitiveto theinfluenceof outliners.As before,we did the analysesusingmixed-effects
modelsin Bayesiarstatisticswith crossé randomeffectsfor interceptsandslopesby
participantsandby scenario§BYrkner,2017). Thelinear mixed-effectsmodek treatecthe
participantsprobabilty judgmentsasafunctionof RelevancgPositiveRelevancelrrelevance
andConstrainfType (seebelow), andtheir interactionwhich wasallowedto vary across
participans andscenariosThreesuchmodelswerecontrasted(M7) modeledtheratingasa
functionof thefactorRelevancethefactor ConstraintType, andtheirinteraction,(M8) like M7
butwithout theinteraction,and(M9) like M8 but without a maineffectfor the ConstrainfType

factor. The ConstrainfTypefactorhadthefollowing levels:

P(C|A)Consistency: y = |100D(P(C|A)+ P(AC|A)) |
Narrow Consistency: y = |100D(P(If A, thenC) + P(If A, thenAC)) |
Wide Consistency y = |100D(P(If A, thenC) + PA(If A, thenC))|

ThatP(C|A)+ P(AC|A)= 100%acrosgelevanceconditionsis a generarequiremenbf
probabilisticcoherencavhenreasoningvith conditional probabilities.ThatP(If A, thenC) +
P(A(IfA, thenC)) = 100%acrosselevanceconditionsis a requiremenbf conditional
consistencyhattheoriesof conditionalsacrosghe boardshouldacceptin contrastthatP(If A,
thenC) + P(If A, thenAC)= 100%is arequirementhattheoriesof conditionalsadoptingthe

NegationPrincipleshouldaccept.
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Figure 6. Probabilistic Coherence
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As Figure6 indicatestheresponsesf the participantsvereshownto be remarkablyconsistent
oncetheinfluenceof outlierswascontrolledthroughrobustregressioranalysesThis contrass
with theanalysisreportedn Appendix1, whereparticularlylargedeparture$rom probabilistic
coherenceaverefoundfor the Narrow Consistencyonstraintin the Irrelevancecondition(see
Figure6, Apperdix 1).

Table6 reportsthe performancef thesemodelsasquantifiedby theleaveoneout cross
validationcriterionandthe WAIC informationcriterion

Table 6. Model Comparison

LOOIC ALOOIC SE WAIC Weight
M7 17069.63 0.66 436 17068.8 0.408

M8 17072.61 3.64 0.52 17072.1 0.0819
M9 17068.97 0 -- 17068.4 0.5101
Note.LOOIC = leaveoneout crossvalidation information criterion.
WAIC = WatanabeAkaike information criterion. Weight = Akaike

weight of WAIC.

Themodelcomparisorin Table6 indicatesatight run betweenvi7 andM9 with aslight

preferencdor M9. The preferencdor M9 is explainedby thelack of a maineffectfor Constraint
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Type (beonstaintpq a) = 0.05,95%-Cl [-0.81,0.89], BFyon1 = 7.00; beonsraintvarrow= 0.76,95%-Cl
[-0.20,1.76],BFyon1 = 1.84) Similarly, therewasno maineffectof Relevancebpositiverelevance
0.18, 95%ClI [-0.62, 1.00], BFon1= 6.63). Therelativecompetitivenessf M7 indicateshatthe
ConstrainfTypefactorwasinvolvedin aninteractionwith the Relevancdactor,howeverwhich
is alsothereasonwhy removingtheinteractiontermin M8 resultsin theworstfitting model.

A closerlook attheinteractionindicatesthatwhile thereis moderateevidene for Hg
whensettingthe coefficientfor the P(C|A) Consistencyonstraintequalto zero
(bpositiverelevanceonstaintp(q Ay = -0.15,95%-Cl [-1.23,0.94], BFon1 = 5.23),thereis anecdotal
evidenceagainstHy whensettingthe coefficientfor the Narrow Consistencyonstraintequalto

Zero(bPositiveRelevanceonstaintNarrow: -1.42,95%Cl [-2.82,-0.16],BFH0H1: 0.43).

Discussion

Theresultsindicatethat the Negationprinciple (&(if A, thenC) <=>if A, then&C) coud only
be maintainedfor the Positive Relevancecondition; for the Irrelevancecondition it was
systematicallyiolated.

For our diagnosticpurposesjt is particularly interestingthat the wide scopenegation
(&(if A, thenC)) wasratedthe highestfor the Irrelevancecondition This finding indicatesthat
whatevercontentcomponents responsibldor thelow probability assignments thelrrelevance
condition (dubbedOtheRelevanceEffectO)it doesnot projectunderwide scopenegation.Yet
surviving embeddingsunder the sematic operatorslisted in the family of sentencedest is
treatedas a necessarycondition for the targetedcontentto count as a presupposion (Potts,
2015). This suggestghat the RelevanceEffect is probably not producedby a presupposition

failure (with conditionalsrequiring that a Positive Relevanceconstraintis satisfiedin orderto
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obtaina high probability). To substantiatehis interpretation,a comparisonvas madewith the
controlitems(discussedbelow). But notethatwe emphasizehat passinghe family of sentences
testis a necessarybut not sufficient conditionfor countingas a presuppositionbecausether
types of contentare known to have instanceswhere they project as well. In particular, the
conventionalimplicature 'but' expreses a contrastiverelation that projectsin exampledike OIf
Johnis rich, but happy,thenEQ However, unlike classicalpresuppositiortriggerslike 'know'
and'again’,conventionaimplicatureslike 'but'and'thereforeareonly ableto passthe family of

sentenceestfor someof its instancesit seemgO?8uggestingossiblefailures)

? It is notthe casethatJohnis rich buthappy

? It is possiblethatJohnis rich buthappy

? Is Johnrich but happy?

If Johnis rich but happy,thenE.

? It is notthe casethatJohnis rich thereforeheis happy
? It is possiblethatJohnis rich thereforeheis happy

? Is Johnrich thereforeheis happy?

? If Johnis rich thereforeheis happy,thenE

Arguably,in orderfor theembeddedhereforesentencesvento be grammaticaljt seemghat
theywould needto berewrittenas'Johnis rich andthereforeheis happy',butthen'and'takes

therole of beingthe mainconnectivgseealsoMcCawley, 1993,pp. 318-319).
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Control Items

In the presentase pur controlconditionintroducegherathercuriousfinding thatthe
participantsdiffer asextremelyastheycanon a probabilityscaleon their reactionto the control
itemin the presencef negationgin particularwith respecto wide scopenegations).

Forthisreasonwe did a separatanalysisto investigatevhetherthe grouplevel
performancef the participantswith respecto conditionaldikewise disguisesuchamarked
individual variability. As we saw this turnsout not to bethe case(sincethe samequalitative
differenceswith respecto the probabilityassignmentsf the conditionalat thegrouplevelis
foundwithin eachgroupwho differedin their performancen the controlitem, Figure5). Thisin
turn canbeinterpretedassupererogatorgvidencefor the aboveconclusionthatthe participantsO
performancevith conditionalsn thelrrelevanceconditionis notanexpressiorof how they
generallytreatpresuppositiofailures.Althoughboth groupsdiffered markedlyin howthey
assignprobabilitiesto a paradigmaticaseof presuppositiorfiailures,thetwo groupsshowedhe
samegualitativepatternwhenassigningprobabilitiesto conditionals Furthermoretheir common
datapatternin relationto corditionalswasnot matchedwith respecto the controlitemsfor
eithergroup.Whateveiis driving the participants@sgonsedor the conditionalsin Irrelevance
conditionsis in otherwordsunlikely to betheresultof howthe participantgrocess
presuppositiofailuresin general.

Moreover,looking backto theresultsfrom Experimentl, it is worth keepingin mind that
conversationaimplicaturesandpresuppositionsanbe deniedwithout contradictionwhereas
conventionaimplicaturesandentailmentsannotbe deniedwithout contradiction(Potts,2007).
Yetin Experimentl it wasfoundthatdenyingthereasonrelationreadingof conditionalss

viewed asjustascontradictoryasdenyingan entailmentlt hasbeenobservedthough thatthe
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examplesvith cancellablgresuppositionseento concernspecificallyembeddegresuppe

sitions(Beaver& Geurts,2011),which wasnotwhatwasinvestigatedn Experimentl.

Local Accommodatior?

A reviewersuggestethatthelack of projectionbehaviorfoundfor embedding
conditionalsin the Irrelevanceconditionunderthe wide-scopenegationoperatorcould be
explainedby a procesf localaccommodationyhich essentiallyturnspresuppositionatontent
into regularentailedcontent.To illustrate,von Fintel (2008)discusseshe following exanple by
Heim (1983):

Thereis noking of France.Thereforetheking of Franceis not hiding in this room.
Thepointis thatacceptinghefirst sentenceipdategshe commongroundsothatit is takenfor
grantedthatthereis no king of France Againstthis utterancecontext,it is not possiblefor the
secondsentenceo presupposéhatthereis aking of FranceInsteadthe presuppositiomf the
secondsentences cancelledby a procesf local accommodationMore specifically,the context
is treatedasupdatedvacuouslyby anemptysetconsistingof the contradictorycontextthat
would be generatethadOtherés aking of France®eenaddedo the contextset.

The suggestions thenthatthereasorwhy we find the highestprobability ratingsfor the
wide negatectonditionalin thelrrelevanceconditionis becausesucha processf local
accommodatiomancelghe presuppositionatontentandblocksits projectionbehavior.

In responsewe would like to pointto a numberof disanalogiebetweerour expermental
taskandexampledike theoneabove Firstof all, thereis no conversationatontext,no utterance
of theconditionalsasassertionsandno prior updatef thecommongroundin our experimental

task.Theparticipantanerelyseethe conditionalsentenceandareaskedo assessheir



CANCELLATION, NEGATION, AND REJECTION 48

probabilities.To be completelyparallelwith the exampleabove the participantsvould haveto
bepresentedvith assertion®f thefollowing kind by a speaker:

[A] isirrelevantfor [C]. Thereforejt is notthe casethatif [A], then[C].
Hadthe participantdbeenpresentedavith suchmaterialsjt couldbearguedthatlocal
accommodatiomvould cancelthe AP > 0 presuppositiomf the conditional,sincethefirst
sentencalreadyrulesoutthis presuppositionBut given thatour experimentataskwas
different,we would still needto seeit be establishedhatlocal accommodatiocanarisefor
sentencesuchasOlfMark is wearingsocksthenhis TV will workO for whichit is obviousthat
thetwo thingsareunrelatel andwhereonecannotrely on the participantso modify the context

suchthatthesesentencebecomeaccepted.

NegationPrinciple

Theresultsindicatethatthe simplerelationshipby which P(C|A) predictsP(if A, thenC)
andP(AC|A)predictsboth P(Aff A, thenC)) andP(if A, thenAC)acrosselevancdevelsdoes
nothold. In particular thisrelationships generallylessstrongfor Irrelevancethanfor Positive
Relevanceandlessstrongfor wide scopenegation(whereit is almostabsentthanfor narrow
scopenegation Thisin turn violatesthe negationprinciple (P(A(if A, thenC)) = P(if A, then
AC),whichwasfoundto hold only for the PositiveRelevanceondition.

Moreover theresultsindicatethatthereis aninteractionwith the negationoperatorand
therelevancdactor, which makes@\(if A, thenC)C&the mostprobablestatemenin the
Irrelevancecondition. Thatis, thelow probabilityassignmento OifA, thenCQn Irrelevances
notmatchedy alow perceivedorobability of the wide scoge negatedtonditionalin Irrelevance

As alreadydiscussedthisis evidenceagainstaninterpretationn termsof a presupposition
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failure which projectsunderwide scopenegation;evidenceo which the patternof resultsfor the
controlitemsaddsfurther weight.

How do the presentdlataon the NegationPrinciplebearon the existingliterature?Our
databearmoststraightforwardlyon the Suppositicnal Theoryof conditionaé. Recallthat
suppositionatheoristshavethemselvegalledthe NegationPrinciple a litmus testof the
SuppositionalTheory(Handleyet al., 2006).Our datasuggesthatthe NegationPrincipledoes
notholdin generalandthatanimportantqualificationis neededMoreover,MentalModel
Theoryis not straightforwardlyableto predictsystematidifferencesaccordingo relevance
condition.Recallthat,for ByrneandJohnsorLaird (2002),reasonrelationsbestcorrespondo a
conversationaimplicature,but Experimentl hasalreadycastdoubton this possibilityat least

for affirmative conditionals.

Probabilistic Coherence

If reasorrelationsaresupposedo be madepartof the semanticprobabilisticcontentof
indicativeconditionalsthenprobabilisticcoherencenakesup a naturalrequirementin our
analysiswe testedthreerequirementsof probabilisticcoherenceprobabilisticcoherencef
conditionalprobabilities(P(C|A) + P(AC|A)= 100%acrosselevanceonditions),conditional
consistencyP(If A, thenC) + P(A(If A, thenC)) = 100%acrosselevanceconditions),anda
condtional consistencyequiremenbasedn the NegationPrinciple(P(If A, thenC) + P(If A,
thenAC)= 100%acrosgelevanceconditions).

Divergencedrom all threerequirement®f probabilisticcoherenceverefoundfor the
Irrelevancecondition whenoutliers wereincluded(seeAppendix1). Thestrongestlivergences
werefoundfor the conditionalconsistencyequiremenbasedon the NegationPrinciple.In

contrastjt waspossibleto find high levelsof probabilisticcoherencdor all threeconstraints
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aaossrelevancdevels,whentheinfluenceof outlierswascontrolledthroughrobustregression
techniquesvithin a Bayesiarframework(seeFigure6).

A priori we hadonly expectedo find violationsof probabilisticcoherene for the
Irrelevancecondition, if AP > 0 weremadea presuppositioof coherenprobabilityassignment
(justasthe existenceof whatoneis talking aboutcanbe madea presuppositiomf atruth value
assignment)However,giventheweightof the evidencecited aboveagainsthe presipposition
failure accountof the RelevanceEffect, the violationsof probabilisticcoherencén the
Irrelevanceconditionwhenoutliersareincludedneedto beaccountedor differently. We offer
thefollowing posthocexplanationWith 24 combinationf negationoperator§no negation,
narrowscopewide scope) prior (HH, HL, LH, LL), andrelevancdevels(Positive Relevance,
Irrelevancé for conditionals and16 combinationof conditionalprobabilities,it canbe
challengingto both payattentionto fine detailsin the stimulusmaterialsandmaintain
consistencynternallyin theresponsegiven.Accordingly, limitationsin the cognitiveresources
investedn maintaininginternalconsistencyn the online studymayaccountfor the violationsof

probabilisticcoherencdéoundin thegroupof outliers

Experiment 3
GiventhatExperimentsl and2 castdoubton the hypotheseshatthe Relevanceeffect
arisesfrom conversationaimplicatureor presuppositiofiailuresrepectively,Experiment3
investigatedvhetherit arisesfrom conventionalmplicature.For this purpose Experiment3
investigatesa muchdiscussegbropertyof conventionalmplicaturesthatconventional

implicaturesarecontentthatis not-atissue.
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Conventional Implicatures

Grice(1989)noticedmeaningsvhich do not seento contributeto thetruth or falsity of a
sentencéut which neverthelesseemconventionalHe termedsuchmeaningsconventional
implicatures'Classicexamplesncludewordssuchas'but’, 'thereforeand'even (Potts,2007;
ValleZ,2008;Salmon,2011;Blome-Tillmann, 2013) Forinstance,

'Heis Englishbut brave.’

'Eventhe Englishcanbebrave'

'Heis Englishand,therefore prave.'

In thefirst sentencebut' signalsa contrastbetweerEnglishnesandbravery:braveryis
somehowunexpectedrom the English.In the secondsentence'even'likewise signals
unexpectednesperhapsalsoimplicatingthatbraveryis not soexceptionahkfterall if the
Englisharecapableof displayingit. In thethird sentencethereforesignalsa consequence
relationbetweerEnglishnessandbravery.

Eachexampleabovemakesa claim thatis contentiousMany readersnight wantto deny
thatthereis arelationship- positiveor negative- betweerEnglishnessndbravery.But
accordingo Grice(1989),areadersomindedwould struggleto saythattherelationship
expressednakesthesentencefalse.Thisis not, of courseto saythatthe sentencesannotbe
trueor false Reades caneasilydeemthefirst andthird exampledalseif they believethatthe
'he'in questionis a cowardor not English(or both), andcandeemthe secondexamplefalseif
theybelieveall Englishpeopleto beincapableof bravery.But accordingo Grice (1989),the
relationshipbetweerEnglishnessndbraverydoesnot contributeto thetruth evaluationof the
sentenceAccordingly,thesemeanings theseconveyedelationships do notseemto be

straightforwadly semantion thetypical understandingf theterm.Thereis, nevertheless,
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somethingconventionabboutthesemeaningssincetheyattachto specificwords.Equally, these
meaningsarenot straightforwardlypragmatictheyarenot calculablebasedn the Gricean
maxims andtheycannotbe cancelledvithout contradiction.

Conventionalmplicaturescontrastmarkedlywith both presuppositionand
conversationaimplicatures Presuppositionslo affectthetruth evaluationof the sentencem
whichtheyoccu, eithea by creatingatruth valuegap- thesentenceés neithertruenor false- or
makingthe sentenceiniformly false.Conversationalmplicaturesarecalculablebasedn the
Griceanmaxims,andcanbe cancelledwvithout contradiction.

Oneclearindicaor thatthe RelevanceEffect might be producedoy a conventional
implicatureis foundin atruth-tabletaskwith relevancemanipulationsn SkovgaareOlsenetal.
(2017).Acrosstwo experimentsa strongdissociationwasfoundindicatingthatwhile the
reasonrelationreadingof conditionalsclearlyinfluencesprobabilityandacceptability
evaluationsit hasalmostno influenceon truth evaluationsTheseresultsmight beinterpretedas
supportfor a conventionalmplicaturehypothesisaccordingo which thereasonrelationreading
of indicativeconditionalis a conventionakhspecbf their meaningwhich cannotbe cancelled
without contradictionjs not calculableby the Griceanmaxims,andis not targetedoy truth
evaluationsAccordingto this interpretation,thereasorrelationreadingof conditionalswvould
besimilarto thereasonrelationreadingof 'A butC'and 'A thereforeC' (whichin turnsuggest
thatA is areasoragainstor for C, respectively) Supportfor this interpretatiorcanalsobe
derivedfrom the fact that SkovgaareOlsenet al. (2017)foundthe samestrongdissociations
with respecto but- andthereforesentenceasa functionof thereasorrelationreadingthatthey

foundfor theindicativeconditionals.



CANCELLATION, NEGATION, AND REJECTION 53

Onepropertythatseens to be attributedto both presuppositionandconventional
implicaturesin recentdiscussionss thattheyarecontentthatis not-at-issue.lt haslong been
observedn relationto presuppositionthattheyarebackgroundedontentwhichis takenfor
granted(Kadmon,2001).Recently,a similarideahascometo play a majorrole in treatment®f
conventionalmplicatures.The backdropis thatBach(1999)madeaninfluential casethat
appositivege.g.'Mozart,thefamouscomposerusedto live here')shoul betreatedasa central
instanceof conventionaimplicaturesjnsteadof thekind of examplesGrice (1989)considered.
Thisrecommendatiomwaslatertakenup andfully developedn Potts(2005),whereaformal
systemwasdevelopedhattreatsconventioml implicaturesaslogically andcompositionally
independenof the atissuecontent.

However,whereaghe not-at-issuecontentof presuppositionss thoughtof as
backgrounde@ndknownby the participantsPotts(2015)argueghatconventionaimplicatues
usuallyintroducenew contentthatis not-atissue.Oneway in which this differenceshowsup is
thatwhereast is usuallynot redundanto first explicitly statea presuppositiomndthenmakean
utterancecarryingthis presuppositionit is consideedredundanto explicitly asserconventional
implicaturespecauseheir contentis lexically encodedPotts,2007). To illustrate,whereast is
redundanto say'Mozartis afamouscomposerand'Mozart,thefamouscomposerusedto live
here',it is not considerededundantor a speaketo explicitly statethatin his or herview 'there
is a Danishpope'and'the Danishpopeis blue-eyed'.

A furtherdifferenceis thatwhereaghe not-at-issuecontentof presuppositionss thought
of ascancellablen compoundsentencenecannotcancelalexically encodedonventional

implicaturewithout contradiction(Potts,2015).
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Tonhause(2012)collectsa seriesof diagnostidestsfor decidingwhethera content
componentnakesup contentatissue.Centralamorg theseis thatcontentat-issueis targetedoy
directdenials("No, ...") andacceptanceg'Yes,..."), whereasontentnot-atissuecanonly be
deniedby moreindirectmeasureshatinterruptthe naturalflow of the conversatiorike
"Actually, ...", "Well, ...", "Hey, wait aminute!".

In SyrettandKoev (2014)a seriesof experimentsvasconductedvith appositivedbased
onthisidea.While theauthorsfoundclearpreference$or directdenialsastargetingthe main
claimin utterance€ontainingapposiives, the evidencevasmoremixedwhenit comesto
whethera preferencdor "Hey, wait aminute!" canbe usedasa sufficientconditionfor
identifying contentnot-atissue.This picturefits with the corpusanalysisof naturaloccurrences
of "Hey, wait a minute!" conductedn Potts(2008),which alsodid notfind compellingevidence
thatthis constructions only usedwith not-atissuecontentlike appositivesSimilarly, Salmon
(2011)alsofinds that"Hey, wait a minute!" rejectionscanbe usedwith otherconstructionghan
theirintendedpurposeFor this reasonwe decidedagainstemployingthis testfor our testsof
whetherthereasorrelationconstitutesontentatissueof indicativeconditionalsInsteadwe
decidedo investigatewhich contentcompmentthe participantsaturallyinterpretdirect
acceptanceanddenialsastargetingin Experiment3, following the diagnostidestsof atissue

contentin Tonhause(2012).

Method
Participants
Like Experimentl, Experiment3 wasconductedverthe InternetusingMechanicalTurk

andsamplingfrom the USA, UK, CanadaandAustralia.339 peopleparticipatedn the



CANCELLATION, NEGATION, AND REJECTION 55

experimenin exchangdor asmallpayment.The sameexclusioncriteriawereappliedasin
Experimentl. Thefinal sampleconsistedf 228 participants Meanagewas40.8years,ranging
from 19to 98" years:41.7% of the participantsveremale; 73.7% indicatedthatthe highest
level of educatiorthattheyhadcompletedvasanundergraduatdegreeor higher. Thesample
differedonly minimally on the demographiwariablesabovebeforeandafterapplyingthe
exclusioncriteria.
Design

Experiment3 implementeda mixed designwith the following within-subjectfactors:
relevancgwith two levels:Positive Relevancelrrelevancg, priors (with four leveds: HH, HL,
LH, LL, meaningfor examplethatP(A) = low andP(C)= highfor LH), andtruthtablecell (TT
vs. TF). Therewasonebetweenrsubjectfactor: senteces(If thenvs. Therefore)
Materials and Procedure

Becauseave did notwantto usea scenaridwice for a givenparticipant,eachparticipant
underwenbnly 12 of the 16 within-subjectconditions.Thesecomprisethe 8 conditionselicited
by crossingrelevanceandprior factors,andarandomd additionalconditionsfrom therelevance
X prior subdegn. Truth-tablecells(TT vs. TF) wererandomlyassignedo the 12 conditions for
eachparticipantanew,sothat6 conditionswereallocatedwith TT and6 with TF.

Experiment3 wassplitinto 12 blockswith the sametype of structureasin Experimentl
(unlessotherwisenoted).At the beginningof the experimentthe participantsverepresented

with itemscontainingappositivedor exploratorypurposeswhich arenot reportechere.

121t is doubtfulwhethertheresponsé98'really shouldbe takenat facevalue. The nexthighest
was'72".
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Forthe experimentataskthe participantsvereinstructedthattheyshouldhelp Pierre,a
foreignexchangestudentto learnEnglishby correctinghis mistakesTheir taskwasto indicate
whenevelPierrehadsaidsomethinghatwastrue andto correcthim whenevehehadsaid
somethinghatwasfalse.

Below the scenariothe participantsvould seetwo factsthattheyandPierrehadlearned
aboutthe scenaricanda statementhatPierrehadmade.For instancepneparticipantmight have
seentheMark scenaridextfrom Table2, continuedasfollows.

You andPierrebothlearnthat:

Mark pressesheonswitchonhisTV.

MarkOFV will beturnedon. [/MarkOFV will NOT beturnedon]

Pierre:IF Mark pressesheon switchonhis TV, THEN his TV will beturnedon.

[/Mark pressesheon switchon hisTV THEREFOREhis TV will beturnedon|
TheparticipantsverethenaskedwhetherPierrehadmadea true statemenandtheywere
instructedto give theirresponsasaforcedchoicebetweertwo optionswhich variedwith the
condition.In this example the participantsverethengivenaforcedchoicebetween:

Yes,Mark pressesheon switchon his TV andhis TV will beturnedon VS.

Yes,Mark pressesheon switchon his TV is areasorthathis TV will beturnedon
Theremainirg conditionsfollowed a similar structure:

1. PositiveRelevancd T OYesTTOvs.OYesA is areasorfor CO

ForcedChoicebetweertwo Reasongo accept

2. IrrelevanceTF ONo,TFOvs. ONoA is notareasorfor CO

ForcedChoicebetweertwo Reasongo reject

3. PositiveRelevancF  ONoTFOvs.OYesA is areasorfor CO
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ForcedChoicebetweenYes/NoAnswerst Justificationsn a Conflict Case
4. Irrelevancel T O Ores, TTOvs. ONOA is notareasorfor CO
ForcedChoicebetweeryY es/NoAnswerst Justificationsn a Conflict Case
If thereasorrelationreadingis contentat-issuefor the participans, thenthereasonrelation
justificationshouldappeamostattractive.
Results
As Figure7 indicatestherewasawidespreadendencyto treatthe reasornrelation

readingascontentatissuefor bothindicativeconditionalsandthereforesentences.

Figure 7. Histograms of Conditionals and Therefore
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Note 'y reason= 'yes,A is a Reasorfor C';'n TF' = 'No, TF'; OyTTO= OyesT TO.
OPO&PositiveRelevanceQIRS Irrelevance.
The following constrainedmulti-nominal processingmodels were fitted to the data
(BatchelderandRiefer,1999; SkovgaareOlsenetal., 2017)

Msaturated modelimposingno constraintsThis modelfits the dataperfectly
usingonefree parameteperdegreeof freedomprovidedby the
data
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Msentence modelassuminghatresponserobabilitiesarethe sameacross
sentencesyhile allowing for differencesacros the differentlevels
of theRelevancdactor

Mrelevance modelassumingno differencesacrassthe differentlevelsof the
Relevancdactorwhile allowing for differencesacrosgshelevelsof
the Sentencdactor

Mrun: modelassumingo differencesacrossoththerelevanceand

sentencdevels

Madhoc: A posthocmodificationof Msentencd0 allow the sentenceso differ
in the IrrelevancerF cell.
A hypothesiginstantiatedy a constrainednodel)is saidto berejectedwhenit performsworse
thantheunconstrainednodeland/oranyof the competingalternativehypothesegevenafter
takingdifferencedn flexibility into accountvia the FisherinformationApproximation,FIA). In
addition,theratio G%df is includedsince for largesamplesany minor deviationfrom model
predictionscanleadto a statisticallysignificantmisfit. A ratio G%/df betweerD and2 is

consideredo indicatea goodfit (SkovgaareOlsenetal., 2017).

Table 7. Model-Comparison Results: Therefore/If then

Model G* df p AFIA G/df
Msaturated 0 0 1 9.20 -
Meentence ~ 3.94 4 41 0 0.94
Melevance 318.83 4 .00 157.44 79.71
Miui 319.17 6 .00 151.33 53.20
Mad hoc 2.37 3 .50 2.02 .79

Note.df = degreef freedom;G? = goodneswffit; p = p-value; AFIA = difference
betweerthe modelOBIA andthe FIA from the bestperformingmodel.

Basedon thesecriteria,a model(Msentenc thatcollapseghe differencebetween
conditionalsandthereforesentencess thewinning model| asTable7 shows
Themainfindingsare:1) for theTT cell thereis a preferencdor treatingthereason

relationreadingasatissuecontentacrosghelevelsof the Relevancdactorandthe Sentence
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factor2) in the Positive Relevancd F cell, thereis a preferencdor treatingthetruth-tablecell as
atissueacrosghelevelsof the Sentencdactor,and3) in thelrrelevancerl F cell, thereis a

tendencyfor treatingthereasorrelationreadingasatissueacrosssentencéevels

Discussion

Takentogetherthereasorrelationreadingturnedout to be contentat-issuein the contextof the
presentask notonly for the conditionals butalsofor thethereforesentencesvhichwereused
asabaselineepresenting paradigmatiénstanceof Griceanconventionaimplicatures.Yet,
interestingly the participantspreference$or the TF conditionsindicatethatwhile a TF cell is
sufficientto elicit a Onof@sponseandtherebytrumpthereasorrelationin the Positive
RelevancelF condition,thereasorrelationis weightedslightly higherwhentherearetwo
justificationsfor answeringOnofd the IrrelevanceTF condition.

In SkovgaareOlsen,etal. (2017),it wasfoundthattherewaslittle influenceof relevance
ontruth-valueassignmentso bothconditionas and'thereforésentencem atruth tabletask
wherethe participantsvereinstructedo calibratethe outputof a computerprogramin the
developmenphaseOneof the maindifferencesdbetweerthe computercalibrationtaskused
thereandthe presenPierretaskis thefollowing: (1) in the Pierretaskthe sentencesvere
producedasedn knowntruth-tablecells,whereaghe sentencesereproducedbeforethe
truth-tablecellsbecameknownin the computercalibrationtask,and(2) in the Pierretaska
forcedchoicebetweenYes/Noresponses the presencef justificationsis required whereaghe
computercalibrationtaskinvolvedaternaryassignmenf{True, False NeitherNor} without

justifications.
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It hasbecomepopularto think aboutconventionaimplicaturesascontentnot-atissue
basedn theinfluential work of Bach(1999)andPotts(2005).In the presenexperimentsye
couldnotfind evidencehatthereasorrelationreadingof conditionaldgs contentnot-at-issue.
However,asarguedn Salmon(2011),the Bach-Pottsnotionof conventionaimplicatures,
which centersaroundthe exampleof nonrestrictiverelativeclausesandappositive (E.g.
OMozartyho is afamouscomposerstartedo play the pianoat anearlyageO)is subtlydifferent
from the notionof conventionalmplicaturesthatfiguresin thework of Grice (1989),wherethe
mainexamplecamefrom sentencesontainingwordslike 'but’, 'therefore’'and’'even!

Thesetwo notionsof conventionalmplicaturesaresupposedo sharethe propertiesof a)
not affectingthetruth valuesof the sentences whichtheyoccur,andb) beingconventional
aspectof themeaningof the sentences whichtheyoccur,which cannotbe canceledvithout
contradiction(asopposedo the pragmaticcontentof conversationalmplicatures).

It wasanassumptiorof our experimentshattheywould alsosharethe propertyof beingcontent
notat-issue.Basedon theresultsof our presenstudy,it appeas thatneitherGricean
conventionalmplicatureg(hererepresentegrototypicallyby thethereforesentencesyor
conditionalshavethis property.Converselythe succes®f the modelMgentencdmpliesthat

conditionalswererespondedo just like thereforesentences our testof at-issuecontent.

Experiment 4
It is possiblethat,in Experiment3, participantgook thetruth cells providedto be evidencefor or
againstareasorrelation.In PositiveRelevancetems,the TF cell might betakenasevidence
againstPositive RelevanceFor instancealthoughwe would normallyassumehatMark

presing theon switchon his TV is areasorfor believingthathis TV will beturnedon, it might
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bethoughtthatthis reasorrelationis underminedy learningthatwhile Mark haspressedheon
switchonhis TV in facthis TV is notturnedon. A similar problemarisesin Irrelevancatems,
wherethe TT andTF conditionsmight betakenasevidenceof reasorrelations.If participants
did, indeed reasorthis way, this reasoningvould undermingherelevanceelation manipulation
throughthe scenariodbasedn the participants®ackgroundnowledge Experiment4 teststhis
alternativehypothesisandis a controlstudyfor Experiment3. Its purposds to ensurghatthe
TF condition doesnot underminghe PositiveRelevancananipulationandthatthe TT andTF
conditionsdo notunderminethe Irrelevancemanipulation.
Method

Participants

Like Experiment3, Experimen wasconductedverthe InternetusingMechanicalTurk
andsamplingfrom USA, UK, CanadaandAustralia.250 peopleparticipatedn the experiment
in exchangdor asmallpayment.The sameexclusioncriteriawereappliedasin Experiment3.
Thefinal sampleconsistedf 155 participantsMeanagewas36.9years rangingfrom 21to 73
years;52.9% of the participantsveremale;64.5% indicatedthatthe highestlevel of education
thattheyhadcompletedvasanundergraduatdegreeor higher.The sampledifferedonly
minimally onthedemographiwariablesabovebeforeandafterapplyingthe exclusioncriteria.
Design

Experimen# hadthe sameexperimentatlesignasExperiment3.
Materials and Procedure

Experiment followed the sameprocedureasExperiment3. Theonly differencewasthat
insteadof makingjudgmentsf directrejectionsandaffirmations, the participantsverenow

askedo ratethe extentto which theantecedendf Pierre'sstatementvasa reasorfor/againsthe
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consequentn afive-point scale{strongreasoragainstyeasoragainstneitherfor nor against;
reasorfor; strongreasorfor}. Thesetwo randomlyorderedpagediffered on whetherthe

participantsverepresenteavith the TT or TF cell asthefactsthattheyandPierrelearnedabout.

Results

Participants assessed on a fpant scale thextentto whichthe first sentence iour Rositive
Relevancend trelevanceconditions was a reason for/against the second. In Figure 8 the
histogramsare displayedin Positive RelevanceT, the participantsO reas@tation rating was
Ostrong reason foNd( = 5) on the group level; iRasitive RelevancdF it was Oreason forO
(Mdn = 4). The reasorelation in the Irrelevanceondition was not affected by the presence of
truth table cells and was in both cases assessed as Oneither for nor lgaestAc€T T Mdn

= 3; IrrelevancelF Mdn = 3).

Figure 8. Histogram of ReasorRelation Assessments
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Note 1 = strong reason againist; 2 = reason against; 3 =
neither for nor against; 4 = reason for; 5 = strong reason for.
@ 00= Positive Relevance; OIRO = Irrelevance.

Linear Mixed Models

To analyzethe effectof thetruth tablecell onthereasorrelationassessmentbnear
mixed-modelswerefitted to the participantstesponsed.ike in Experimentl wherea Likert
scalewasalsoused theresponseseremodelledasgeneratedy thresholdseton alatent
continuousscalewith acumulativelikelihood functionandalogit link function(BYrkner&
Vuorre,2018).Themodelsincludedthefollowing fixed effects:(M10) modelledtheratingasa
functionof theltem factor(TT vs. TF), the Relevancdactor (PositiveRelevancess.
Irrelevance)andtheirinteraction,(M11) like M10 butwithouttheinteractionand(M12) like
M11 butwithout the maineffectfor the Relevancdactor.

Table8 repors the performancef thesemodelsasquantifiedby theleaveoneout cross

validationcriterionandthe WAIC informationcriterion

Table 8. Model Comparison
LOOIC ALOOIC SE WAIC Weight
M10 4024.12 0 -- 4002.1 0.9939
M11 4042.36 18.24 6.05 4019.0 0.0002
M12 4035.24 11.12 4.66 4012.4 0.0059
Note.LOOIC = leaveone-out crossvalidation information criterion.

WAIC = WatanabeAkaike information criterion. Weight = Akaike
weight of WAIC.

TheinformationcriteriaclearlyfavourM10. This preferencdor M10 reflectsthefact that
therewasa stronginteractionbetweerthe Item andRelevancdactors(biiemtTpositiverelevance
1.69,95%Cl [1.08,2.31],BFon1= 4.60*10™ = 0). In addition,a strongmaineffectfor the
Relevancdactorwasfound (bpositvereievance 2.84,95%ClI [2.14,3.55], BFyon1= 6.61*10%°=
0), butno maineffectfor the ltem factorwasfound (bjemtt = 0.24,95%CI [-0.04,0.52],

BFuon1= 8.57).Presumablythelack of amaineffectof thetruth tablecellsonthereason
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relationratingsis dueto thefactthatthe TT vs. TF differenceonly affectsthe PositiveRelevance

condition.

This combinationof effectsindicatesthatit remainsthe casethatPositiveRelevance
contentsareevaluatechigherthanlrrelevancecontentsevenin spiteof the TT/TF manipulation.
However to assesimpactof the TT/TF manipulationrmoreclosely,FiguresQaand9b were
made Figure9a plotsthe centraltendencie®f M10, wheread-igure9b plotsthe posterior

predictionsof M10 for theindividual response&ategories:

Figure 9a. Central Tendencies of M10
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As Figure 9a shows, the central tendency remains that the participants agree that t
antecedent constitutes a reason for the apres@ in the Positive Relevance condition, even
when the TF manipulation is added, and that the participants responded that the antecedent is
neutral with respect to the consequent on the perceived reason relation scale for the Irrelevance
condition.

However, as Figure 9b indicates, for the Positive Relevance condition there is a decrease
from ca. ® % agreeing that the antecedent constitutes a reason or a strong reason for the

corsequent in the TT cell to ca. @0of the participants agreeing that it catosés a reason for or
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a strong reason for the consequent in the TF cell. In corfvage Irrelevance condition there
is almost no change with caZ 8 agreeing that the antecedent is Neutral with respect to the
consequent on the perceived reasorticelss@le for the TT items, and ca. %0making the same

judgment for the TF items.

Figure 9b. Posterior Predictionsof Individual Categories,M10
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TF_Positive_Relevance (n=500) 604 - ‘ 95

Strong Reason Against
Reason Against
Reason For
TT_lrrelevance (n=500) 7.0 10.8 I ‘ 222 . Strong Reason For
Neutral

TF_lrrelevance (n=500) 69.8 6 I ‘

O

o\e o\ o\e
® S S N

Note.The perceivedtrength and direction of the reason relation across truth table cells (TT vs.
TF) was measured on a scale from Ostreagon againét (1),r@ason againét (2), OneutralO (3),
@eason foD (4), and Ostrargson foD

Yet, asacentraltendencyit remainsthe casethatthe PositiveRelevancaétemsareratedone
pointhigheronthereasonrelationscalethanthe Irrelevancatemson averagegevenin the

presencef the TF cell.

Discussion
Fromtheanalysiswe canconcluethatwhile thetruth-tablecell diminisheshe effectof the
reasonrelationmanipulationjt is far from suppressingt. Themedianresponseés still to treat A
asareasorfor C in the PositiveRelevancélF condition(in spiteof anincreasén ONeu#lO
response)andfor the Irrelevanceconditionsthetruth-tablecellsdid not haveanyeffect
Hence alternativeaccountf our findingsbasedon the objectionthatthe presencef the

truth-tablecellsundermineshereasorrelationmanipulationarenot supportedy the data.

General Discussion
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In this paperwe havebeenconcernedvith diagnosingvhetherthereasorrelationreadingis
dueto apragmaticor semanticcomponenbf indicativeconditionalsIn addressinghis question,
we haveempiricallycontrastedt with well-knownlinguistic phenomena namely,
conversationaimplicatures gntailmentspresuppositiongndconventionaimplicaturesin the
courseof thesenvestigationsyve discoveredhat 1) attemptingio cancela commitmento the
reasonrelationreadingof indicativeconditionalss viewedasjust ascontradictoryascancelling
acommitmento anentailmentwhereasattemptingo cancelacommitmento thereason
relationreadingof conjunctionis viewedaslesscontradictorythancancellinga commitmentto a
scalarimplicature),2) to negatea conditionalin wide scopes notin generaliewedas
equivalento negatingthe consequendf a conditional,and3) thereasorrelationreadingcan
becomeat-issuecontentnot only for conditionalsbut alsofor thereforesentencesyhich

constitutea paradigmatiexampleof Griceanconventionaimplicatures.

Can Mental Model Theory explain our Data?

As we pointedoutin theintroduction,the MentalModek Theorydoesnot treattherelation
betweernthe antecedenandconsequentf a conditionalasa partof its coremeaning However,
it postulate®Damechanisnof modulationthatcantransfer{the core]meaningnto anindefinite
numberof differentsortsof interpretation@Quelhas,JohnsorLaird, andJuhos2010,p. 1717).
More specifically,which mentalmodelsareandwhich arenot constructedn the processf the
interpretatiorof a conditionalcanbe affectedby the semanticsthatis, the meaningof its
clauses,or by pragmaticsthatis, the knowledgeaboutthe contextof utteranceandgeneraworld
knowledgerelatedto whatthe conditionalis about For instance modulationcanresultin
blockingthe constructiorof amodelcorrespondingo the possibilityof AA andC which yields

thebi-conditionalinterpretation To give anexamplejn acontextin whichaTV is off, an
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interpretatiorof the conditionalOlfMark pressesheon switch, his TV will beonQOmight consist
of thefollowing models:

switchon TV on

switchoff TV off
The possibilitythatMark doesnQiressthe on switchbutthe TV is onis hereexcludedby the
backgroundknowledge(seeQuelhasetal. 2010,p. 1720,for alist of possibleinterpretation®f
the conditional).Semantianodulation canalsopreventusfrom acceptingconditionalssuchas:

(4) If Godexists,thenatheismis correct.
Here,the meaningof Oatheisns correct@ntailsthat God doesnot exist,the mentalmodel
consistingof theantecedentndconsequentf this conditionalis not possible andhencethe
conditionalis false(JohnsorLaird etal. 2015 p. 206 QuelhasRasgaandJohnsorLaird, 2017,
p. 24). Note,however thatherethe mechanisnof modulationtakesthe presencef theanalytic
relationshipbetweerthe clausesf a conditionalasits input, ratherthanan output In other
words,the presencef ananalyticconnectiorbetweerthewordsusedin theantecedenand
consequenis thereasonwhy the constructiorof certainmentalmodek is blocked,thusblocking
the constructiorof mentalmodels(comparabldo deletingrowsin the graphicalrepresentation
of theexplicit model)doesnot explainwhy a broaderangeof conditionas expressethe
existenceof aconnection

More importantly, thetype of aconnectiorconveyeddy the conditionalswe investigated
goesbeyondsuchanalyticrelationshipsGranted the advocate®f the MentalModelsTheory
proposethatthe mechanisnof modulationcanalsoaddinformationto the modelof a sentence.

In particular,it canaddrelationsbetweerthe clausesf a conditional(see,e.g.,Johnsor_aird &
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Byrne,2002,p. 651,Quelhasetal.,2010,pp. 17289, Khemlanietal.,2018,pp. 12-13). For

instanceQuelhasetal. (2010,p. 1728)observehat:
appropriatecontentsshouldintroducea temporalrelation between
antecedenandconseguentevent§ for example:

(5) If Lisareceivedsomemoney,thenshepaidFrederico.

Individualsknow thatpaymentcanbe madeonly if apayerhasmoney,
andsomodulationshouldyield aninterpretatiorof the conditionalin
whichif Lisareceivedsomemoneythenshedid sobeforeshepaid
Frederico.

Giventheabovedescription the mechanismof modulationinvolvedin this type of case
canbe construedassomekind of a pragmatianferencetheform of a conditionalplusgeneral
backgroundknowledgerelevantfor theinterpretatiorof its antecedenandconsequenallow
peopleto infer thetemporalorder(or, in othercasesspatialrelations,causaldependenciegnd
otherpossiblerelationshipspf the eventsthe antecedendindconsequenareabout.In other
words,unlesswe dealwith theanalyticalrelationshipdbetweenwvordsthatoccurin the
antecedentandconsequentsvhatis responsibldor the variety of differentinterpretation®of
conditionalspnthe MentalModelsTheory,arepragmatigprocessesConsequentlywhile the
mechanisnof modulationtells uswherethe perceivedcomectionsbetweerantecedentand
consequentmight becomingfrom, the MentalModelsTheoryhasno resources$o explainwhy,
amongotherthings,participantgudgesuchconnectionsot to be cancellablavithout giving rise
to acontradictionnor why participantstendto find conditionalsvhoseantecedentand

consequentarenot connectedo be somehowdefective.
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Finally, we would like to notethatthe mechanismunderlyingmodulationdescribedn
JohnsorLaird & Byrne (2002)andKhemlanietal. (2018)relieson deletingor addingrows of
thetruth table,if therearesalientpragmaticfactors,or lexical contentin the clausesf the
conditional,which excludethesetruth-tablecells (like in theexamplegiscussedbove).Yet
partof thedata,which the conventional implicature hypothesis is introduced to accounisfor
thestrong dissociation in terms of the influence of relevance on probability/acceptability
evaluations and the lack of influence of relevance on truth evalugéB&osgaareOlsenetal.,
2017).Sincethis finding showsthattheimpactof relevanceon conditionalsis mostlyfoundfor
typesof cognitiveassessmentgtherthantruth evaluationsan expanation which posits that
truth-table cells are deletemt added in missingnk conditiorals is unlikely to account for the
complexdatapattern.Consequentlysemanticandpragmationodulationof thetype descrbed
abovecannotexplainthe participant€reactionacrossexperimentshatconditionalsvhose

antecedemstandconsequerstarenot connectedaresomehowdefective

Repercussiondor Argumentation with Conditionals

In andof themselvespur findings haveinterestingrepercussionr argumentatiomnvith
conditionals Whattheysuggests thatutteringregular indicativeconditionalscommits
speakes to therebeingareasorrelationbetweerits antecedendandconsequentwhich speakes
canna escapdrom withoutretractingthe original utteranceif theyareto avoidleavingthe
impressiorthattheyarecontradictingghemselvesMoreower, whentheinterlocutornegatesa

speaker'sonditionalassertior'lf A, thenC", thentheinterlocutorneednot betakenas

13 Thequalificationis meantto setasidethe problematiccaseof biscuitconditionals(e.g. Oif

you arehungry,therearebiscuitson the sideboard@)r presenpurposesFor furtherdiscussion
seeBiezmaandGoebel(in review).
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commiting to "If A, thenAC". Finally, theresultsindicatethattherearesituationsvherethe
reasorrelationsexpressedby both conditionalsand'thereforésentencemaybecomecontentat-
issue,andindeedthatthereis a strongertendencyto takethesereasorrelationsascontentat
issuethanthetruth valuesof their constituentsThis in turn suggestshattheinterlocutorneed
notinterruptthe naturalflow of the conversatiorby expressionsike "Hey, wait aminute!"to
challengeareasorrelationexpressetby the speakethroughindicativeconditionalsor ‘thereforé
sentencesRather theinterlocutorcanchallengethe speaker'seasonrelationcommitments
directly andtreatthesecommitmentsasthe main point of theassertion.

To illustratehow all thesephenomenanay shapeargumentativeliscourseconsiderthe
exampleof a Europearconferencen globalwarmingin thewinterof 20102011,whichwas
notoriousfor featuringanunusuallycold Novembetrin CentralEurope,in somecasesetting
records for low temperatureOr alternatively:think of thewinter of 20172018in the USA on
the Eastcoast.Suppose politician representingclimatechangeskepticismutters'if global
warmingis real thenwinterwill bewarmerthanwe areusedto'. His interlocutorsin turn might
wantto negatethis utterancewithout therebycommittingthemselveso the claim that'if global
warming is real thenwinterwill be colderthanwe areusedto’, whichtheylikewisereject.
Accordingto theNegationPrinciplesucha discoursemovewould, however havebeen
incoherentwhereaghe presentonsiderationsndour resultssuggesthatit is not.

Supposdurtherthata consensuformsatthe conferencehatclaimsaboutglobal
warmingareconcernedvith global,long-termclimatetrendswhich areunaffectedoy
temporaryregionalweathereventsIn thatcasethe politician from abovemight attamptto
backpedalandeschewa commitmento areasorrelationbetweerglobalwarmingandlocal

weathereventsby performinga cancellatiorspeeclact. However theresultsfrom Experimentl
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indicatethathe or shewould likely beviewedascontradictinghimselfherself Insteacthe
politician would haveto admitanerrorby retractinghis/herearlierstatement.

Finally, theresultsfrom Experiment2 suggesthatreasonrelationcommitmentdike the
oneabovearenotthesortof thing thattacitly getintroducedinto the commongroundthrough
indicativeconditionalsandthereforesentencesvithout themselve$eingthe subjectof direct
rejectionsandaffirmations.Whenit comesto controversiatopicslike climatechangewhich
reasorrelationsto accepts itself disputederritory andcanbecomehe mainpoint of assertion.
It would be a naturalcontinuationof the discoursdo makedisputedreasorrelatiors the content
atissueby targetingthemwith directdenialandaffirmations.Theinterlocutorsneednot, in
otherwords interruptthe naturalflow of conversatioro challengaeasonrelationcommitments
andwe neednot conceptualizeeasorrelationsasuncontroversiahssumptionshatare

automaticallyaccommodatethto the commonground.

Conventional Implicatures and At-IssueContent

As explainedn Koev (2018, therearevariousnotionsof atissuecontentdiscussedn
the literatureandit is, presumablyunclearhow theyareto be unified. Oneimportantproperty
highlightedin Potts(2005,2007)is thatat-issuecontentconstitutesirectproposalgo updatethe
commongroundof mutuallysharedassumption®y theinterlocutors Onthis view, atissue
contentis negotiableandopento directagreementr disagreemeny theaddresseeggndakey
diagnastic is whetherdiscoursesreacceptablevheretheinterlocutorprovidesa directresponse
("Yes,.../No,...") to thetargetcontent.In contrastcontentnot-atissueis thoughtof as
grammaticallyencodecdtontentthatis directlyimposedon the commongroundwithout

negotiation.
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A commonassumptions thatdiscoursesrestructuredaroundgquestionsinder
discussionA secondmportantpropertyof atissuecontents thatit providespotentialanswers
to thequestionunderdiscussion(Koev, 2018.

Following Bach(1999),Potts(2005,2007)usedthefirst notion of at-issuecontentin his
treatmenbf appositivesyhich hetreatsasa paradigmatienstanceof conventionalmplicatures.
Onthis view, conventionalmplicaturesare"secondaryentailmentghatcooperativespeakers
rarelyuseto expressontroversiapropositionsor carrythe mainthemesof adiscourse'(Potts,
2007:476).Forinstancejn 'Mozart,thefamouscomposerusedto live here'theassumptiorthat
Mozartwasafamouscomposeis pres@atedasa sharedassumptiomot really up for discussion.
It is grammaticallymarkedasnot the centralfocusof theassertionYet, its contentis
conventionallypartof the meaningof the sentenceandnot produceddy, say,aconversational
implicature.

In continuationof this line of work, Experiment3 setoutto probewhetherthereason
relationreadingof conditionalss contentatissuein anattemptto determinevhetherthereason
relationreadingis a conventionalmplicature.Theresultsshowedtha the participantsclearly
treatedthereasorrelationreadingascontentatissuefor conditionals Interestingly we found
the samepatternof resultswith respecto thereforesentencesyhich Grice (1989)treatedasa
paradigmatienstanceof conventimal implicatures.

Ourresultsthusstandin tensionwith the newerliteratureon conventionalmplicatures
which treatsnot-at-issuecontentasa diagnostideature. However,asshownin Salmon(2011),it
turnsoutthatPott's(2005,2007)notion of a conventionalimplicaturediffers subtlyfrom Grice's
(1989)bothin termsof its propertiesandcentralinstancesGriceanconventionalmplicatures

arenontruth conditional,non-cancellablenot calculablebhasedn the Griceanmaximsof
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conversationanddetachablge.g.substitutingand'with 'but'in thefollowing sentencén the
samecontextof utterancewill losetheimplicationof a contrastbetweerbeingpoorandhonest:
"Shewaspoorbuthonest”).In contrastPott'sconventionaimplicaturesarealsospeaker
orientedin thatthe speakeincursa commitmento themevenwhenmakingindirectspeech
reports(e.g.in "JohnsaidthatAmes,theformerspy,is now behindbars",the speakers also
committedto Amesbeingaformerspy).Griceanconventionalmplicaturedack this property
(Salmon,2011).This fits with theideaof reasorrelationasGriceanconventionaimplicatures,
becauseén neitherof thetwo following exampless it the casethatthe speakeincursa
commitmento areasorrelationby making anindirectspeechreport: Orhe politician saidthatif
globalwarmingis real,thenwinter will bewarmerthanwe areusedtoO r'he politician saidthat
thewinter is surprisinglycold thereforeglobalwarmingis bogusO.

A furtherdifferencebetweernthetwo notionsof conventionaimplicaturesmaybethat
Potts'snhotion (which centersaroundappositivesandnonrestrictve relativeclausey differs from
Grice's(which centersaroundutterancamodifierslike 'therefore'!but’, and'even)** exactlywith
respecto the atissuestatusof the content.

A first indicatorthatsomethings amissis thatin atextbookexampldike "sheis poorbut
honest"jit is far from the casethatsomethinguncontroversialwhich is not up for negotiationjs
expressetby theimplied contrastbetweerpovertyandhonesty Furthermorethe skepti©s
assertiorof 'if globalwarmingis real thenwinter will bewarmerthanwe areusedto’ is usedto
expressa highly controversiatlaim. Thereis noreasorwhy his interlocutas shouldtreatit as

partof thecommongroundwhichis notup for negotiation.The samewould applyif hehad

14 If theargumenin Salmon(2011)goesthrough,thentheindirectnes®f the evidence

possessesdignalledby the epistemiamodal'must'canbe addedo thelist.
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formulatedhis statementais' Thewinter of 2010201 1is unusuallycold; thereforeclimatechange
is bogus' Moreover,it holdsfor boththesestatementshatthe speakeclearlyintendsthemas
partialanswergo the questionunderdiscussiorof the conferencelndeed we would expect
thesestatementso elicit a discussioraboutwhether the politician canreally uselocal weather
phenomendike thewinter of 20102011asdecisiveevidenceagainstclimatechangewithout
interruptingthe naturalflow of thediscourseatthe conference.

Theresultsfrom Experiment3 indicatethatthe paricipantsdo treatthe reasorrelation
readingof conditionalsand'thereforésentenceascontentatissue.Perhap®nereasons the
worry thatPierre theforeignlanguagdearnermight advancecontroversialnonsensicateason
relationsunlessheis directly confronted Moreover the presencef justificationsin theanswer
optionsthatexplicitly targetthe presencer absencef reasorrelationsin Pierre'sutterancemay
alsohavecontributedo makingthereasorrelationscontentat-issue.

Whatthe considerationsbovesuggests thatlack of atissuecontentmaynotbea good
characterizatiof (Gricean)conventionalmplicaturesto beginwith. For argumentative
discoursave needsomeway of coordinatingwhich reasorrelationsto acceptWhenoppasing
viewsclasha centralpartof thedisputeis which argumentdo acceptlIf argumentative
discourseslwayscamedownto which factualpremisego acceptthentheycouldberesolved
by identifying the mostreliablesourceof evidenceon thetopic andsimply acceptingts verdicts.

Thepicturethatemerge®ut of theseconsiderationss thatthereasonrelationreadingof
indicativeconditionalds a conventionalmplicature ,whichis tappednto throughprobability
andacceptabilityevaluationsYet attimesreasorrelationsmaybecomecontentatissuein the
senseof addressinghe questionunderdiscussiorandconstitutingdirectproposalgo updatethe

commongroundof mutuallysharedassumption®y theinterlocutors Since,however,(non
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deductive¥easorrelationsconstituteprobabilisticconstraintgi.e. P(C|A) - P(C|AA)> 0), what
thisrequiress thatwe go beyondStalnake(2016)in thinking of the commongroundin termsof
asetof propositiondy enrichingit with probabilisticstructure But this is somethinghatwe
anywayhaveamplereasorfor doingwhenmodelingepistemicanddoxasticcontent(Yalcin,

2012).

Conclusion

In relationto the diagnostigproblemwith which we started our investigationgpermitus
to drawthefollowing conclusons.

TheRelevanceEffect reportedn SkovgaareOlsenetal. (2016a)is probablynot dueto
theinfluenceof a conversationaimplicature.From Experimentl no supportcouldbe derived
for the hypothesighatthereasonrelationreadingof indicativeconditionalsis generatedby the
presencef a conversationaimplicature.However,supportcould be obtainedthatthereason
relationreadingof conjunctionscouldbetheresultof a conversationaimplicature.Experimentl
thusalsocontributego drawinga dividing line betweerthe contentof logical operatorsin
discussionstheargumenis often put forwardthatthe RelevanceEffect on conditionalscannot
betakento revealsomethingaboutthe semanticcontentof conditionals pecaus&onjunctions
alsohavea reasonrelationreadingandpresumablyve would not wantto makeit partof the
semanticontentof conjunctionsTheresultsof Experimentl directly undercutanysuch
argumenby showingthedifferentstatusthatthe reasonrelationreadingof indicative
conditionalsandconjunctionshavewith respecto conversationaimplicatures.

In thediscussiorof theseresults we consideredhowever alternativeinterpretationof
our resultsbasedon varying strengthf conversationaimplicatures andthe possibility of other

waysof phrasinghe cancellatiortask.In responseit waspointedout thatthesealternative
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hypotheseareconfrontedwith the burdenof explainingwhy our way of posingthetaskworked
sowell with our comparisorcasesuchasthe conjunctionsif theresultswith respecto
conditionalsarenottakenatfacevalue.

A furtherconclusionof this paperis thatthe RelevanceEffect on conditionalss probably
notdueto the presencef a presuppositiofailure of theirrelevancdatems.Oneof the most
characteristipropertieof presuppositionss their ability to projectwhenembeddedinder
logical operatorslike negationHowever,Experiment2 couldnotfind supportfor the hypothesis
thatthereasorrelationreadingof indicativeconditionalsprojects whenembeddedinder
negationsAnd perhapsvenmoredamagingo the presuppositioffiailure hypothesiss the
finding thatwhile extremendividual differencescouldbefoundin the probabilityassignmento
controlitemswith presuppositiorfailures,theseindividual differencesverenotreflectedin the
participantsprobabilityassignmento missinglink conditionalsIn our discussiorof these
results,we againconsideredbut rejected analternativeinterpretatiorof our resultsbasedn
localaccommodation.

Experimen2 moreoveltyieldedafurtherfinding of interestin its ownright. Accordingto
awell-knownnegationprinciple employedn varioussystemsof conditionallogic, wide scope
negationequalsnarrowscopenegation(Arlo-Costa,2007).This principle hascentrallyfiguredin
SuppositionalTheoryof conditionalsaccountof compoundconditionalsinvolving negatiors
(Edgington1997,2000,2006;Wo00ds,1997,ch. 6; KsSlbel, 2000;andBennett,2003,ch. 7).
Indeed,in Handleyetal. (2006) this principleis eventreatedasa litmus testfor the suppositional
conditional. However the dataclearlyshowthatwhile this negationprinciple canbe maintained

for the PositiveRelevancecondition,it is systematicallyiolatedfor the Irrelevancecondition.
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Hence Experiment2 providesanoccasiorto reevaluatdnow indicativeconditionalsnteract
with the negationoperator.

Turningto Experiment3, thereasonrelationreadingof indicaive conditionalswasfound
to betreatedasmoreat-issuethanthetruth functionality of the clausesHowever this latter
finding wasalsofoundwith 'thereforésentencesAnd, indeed if we takethe presentesults
togethemwith thosein SkovgaareOlsenetal. (2017) thenwe seethatindicativeconditionalsand
thereforesentencebehavan asimilarwayin arangeof cognitiveassessmentghich havea
bearingon whetherthe RelevanceEffect is a conventionalmplicature.To be sure,we did not
find for eitherindicativeconditionalsor for thereforesentencethatthe reasonrelationreading
wasnot-atissuecontentBut it wasfoundin SkovgaareOlsenetal. (2017)for bothtypesof
sentenceghatthereasorrelationreadingshowsstrongfingerprintsin taskswhereprobability or
acceptabilityis askedhowever whenthe participantsareaskedo fill outtruth-tablesthey
almostentirelyignorethereasonrelationreading.

And so, theargumenfor the (Gricean)conventionalimplicatureinterpretatiorof the
RelevanceEffect now standssupportedy a) the negativeresultsfor therelevanceeffectbeinga
conversationaimplicature,b) the negativeresultsfor therelevanceeffectbeinga presupposition
failure, ¢) thefinding of thedissociatiorwith relevancestronglyaffectingprobabilityand
acceptabilitypbut hardlyaffectingtruth valueassignment thetruth tabletask,d) thefactthat
indicativeconditionalsbehavaemarkablylik e ‘thereforesentencesshenprobedfor their truth,
acceptability probability,or whencomparedn their at-issuecontent.

In our discussionwe consideredurtheralternativenypothesesvith respecto a) andb)

andexpresseaur doubts But we welcomefuture empiricalstudieshatmaychallengehese
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conclusionghroughvariationsof experimentatasksandattemptdo provide unifying
explanation®f the complexdatapatternthatis emerging.

In the meantimewe concludethatour datasuggesthatthe Relevancdffectis nota
conversationaimplicatureandis notdueto presuppositiotiailure. The bestcandidateinsteadjs
mostlikely aconventionaimplicature.Thesefindingssuggest newdirectionfor thedebateon
whetherrelevances partof the semantic®r pragmaticof the conditional A final judgmentwill
reston thedefinition of semanticandpragmaticsandon how conventionaimplicaturesare
categorizedhccordingo thatdefinition. It maybe, however thatconventionalmplicatures
and,hencethereasorrelationreadingof conditionals- remainanintermediateirreduciblelayer

of meaningoetweersemanticandpragmatics.
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