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Different polar question forms (e.g., Do you / Do you not / Don’t you / Really? Do you... have a 
car?) are not equally appropriate in all situations. The present experiments investigate which 
combinations of original speaker belief and contextual evidence influence the choice of question 
type in English and German. Our results show that both kinds of bias interact: in both languages, 
positive polar questions are typically selected when there is no original speaker belief and 
positive or non-informative contextual evidence; low negation questions (Do you not...?) are 
most frequently chosen when no original belief meets negative contextual evidence; high 
negation questions (Don’t you...?) are prompted when positive original speaker belief is followed 
by negative or non-informative contextual evidence; positive questions with really are produced 
most frequently when a negative original bias is combined with positive contextual evidence. In 
string-identical forms, there are prosodic differences across crucial conditions. 
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1 Introduction
A polar question (PQ) is a question that expects only two possible answers: an 
affirmativeansweroranegativeone(Karttunen1977;Groenendijk&Stokhof1984;
see alsoKrifka 2013;Roelofsen& Farkas 2015).However, even ifwe justwant an
affirmativeornegativeanswer,therearedifferentwaystophrasethequestion.Four
possibilities are shown in examples (1)–(4), togetherwith their linguistic classifica-
tion.Forthefourthpossibility,twoalternativerealizationsaregiven,withtheadverb
really andwith focuson thefinite verb,whichhavebeen treated in aparallelway
(Romero&Han2004).

(1) Isthereagoodrestaurantnearby? Positivepolarquestion(PosQ)

(2) Istherenogoodrestaurantnearby? Lownegationquestion(LowNQ)

(3) Isn’tthereagoodrestaurantnearby? Highnegationquestion(HiNQ)

(4) a. Istherereallyagoodrestaurantnearby?
b. [Is]Focusthereagoodrestaurantnearby? Positivepolarquestionwithreally 

(really-PosQ)
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Thequestion forms in (1)–(4) raise the same issue – the issue of choosingbetween a
givenpropositionpanditsnegation¬p–andhavethusthesameresolutionconditions.1 
Following this intuition, Karttunen’s (1977) classical analysis of questions assigns the
samesemanticrepresentationtoaPosQlike(1)andtothecorrespondingLowNQlike
(2):bothdenotethesetofpossibleanswers(orresolutions){p,¬p}.2Furthermore,the
standardanalysisofnegationderivesthesamesemanticrepresentationforLowNQslike
(2)andHiNQslike(3):regardlessofwhetherthefullformnotorthecliticisedformn’t is 
usedandregardlessofwhethernegationoccupiesalow(not)orhigh(n’t) position in the 
syntactictree,negationsimplycombineswithapropositionptoyielditsnegation¬p.3 As 
fortheformsin(4)(really-PosQ),theyarenotcoveredbytraditionalanalyses.However,
inordertocapturetheirresolutionconditionsinaparallelway,theycanbeassignedthe
samesemanticdenotation{p,¬p}inadditiontosomerequirementfornewnessorcon-
trastarisingfromfocus(Rooth1992;Schwarzschild1999),asin(4b).
Yet,despitetheuniformresolutionconditionsofthepolarquestionformsin(1)–(4),we
willseethatthesepolarquestionformsarenotequallyappropriateinanygivensituation.
Eachformconveysdifferentadditionalinformationonwhatthespeaker’sbelieforexpec-
tation in the situational context is with respect to the basic proposition pthattheyallhave
incommon(i.e.,thepropositionpamongtheresolutionconditions{p,¬p}),whichisthe
proposition‘thatthereisagoodrestaurantnearby’inourexamples(1)–(4)(Ladd1981;
Büring&Gunlogson2000;Romero&Han2004;a.o.).
Thequestionarises,how–beyondthetruth-conditionalcorethatthesePQsshare–the
use-conditionsofthesePQformsshouldbecharacterized.Specifically,whatcontextual
factorsarethesePQformssensitiveto?WhatPQformsarepreferredinwhichpragmatic
conditions?WhatsurfacePQformsconstituteseparatePQtypesbasedontheiruse-condi-
tionsandwhatPQformsshouldbegroupedtogetherasasinglePQtype?
Theanswerstothesequestionsofferedinthecurrentliteraturearefragmentedinseveral
waysand,attimes,contradictory.Contextualfactorsthathavebeenarguedtoalterthe
formofpolarquestionsare:(i)theoriginalbiasofthespeakerwithrespecttothetruthof
thepropositionand(ii)thenewly-acquiredbiasarisingfromcontextualevidence.4 There 
is,todate,nostudythatinvestigatestheroleofboththesefactorsontheuseofallthe
PQtypesabove.Consequently,thereiscurrentlynoconsensusonthemappingbetween
pragmaticfactorsandparticularsurfaceforms,withauthorsdivergingwidelyonwhat
form-functioncombinationconstitutesaseparatePQtype.5
Thegoal of thepresentpaper is to resolve someof thedisagreement in the empiri-
calcharacterizationofpolarinterrogativesbyusingexperimentalmethodology.Wepre-
senttwopsycholinguisticexperimentsthattestwhichofthesurfaceformsisusedmost

 1More technically (Ciardelli et al. 2013; Farkas&Roelofsen subm.), and leaving probabilistic epistemic
statesaside (Lassiter2001;Yalcin2012), foranysetofworldsSconstitutingan informationstate, ifS
resolvesoneofthefourquestionforms,Salsoresolvestheothers.

 2SeeGroenendijk&Stokhof(1984:331ff.)fordiscussionleadingtothesameintuition.
 3Notethat,whenlownegationmergeswiththeindefinitedeterminer,itispronouncedasthenegativedeter-
minerno(see,e.g.,Penka2011).PQformswithnotandnoareequallyconsideredLowNQs.

 4ThebiasesdiscussedinthePQliteraturearetypicallyepistemic,buttheymayalsobebouleticordeonticin
nature(Huddleston&Pullum2002;vanRooij&Šafárová2003;Reese2006).Inthispaper,weconcentrate
ontheeffectsofepistemicbiases,leavingnon-epistemicbiasesforfutureresearch.

 5Weareawareofthelargepsychologicalliteratureonthenotionof“bias”(e.g.,Baron1994;Haseltonet
al.2005).Inthispaper,forthepurposeofourexperiments,wewilladoptalinguisticdefinitionbasedon
informationthatisalreadypart,orthathasbecomepart,oftheepistemicstateofthespeaker.Wewill
concentrateonspeakerbiasabouteventsintheworldandleaveasidehigherorderbias,likethebiasfound
inrisingdeclaratives(e.g.,There is a good restaurant nearby?),bywhichagivenanswerisattributedtothe
addresseeinthespeaker’smind(Gunlogson2003),orthebiasfoundinrhetoricalquestions(e.g.,Did he 
lift a finger to help you?),bywhichagivenanswerisattributedtoboththespeakerandtheaddresseeinthe
speaker’smind(Caponigro&Sprouse2007).
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frequentlywhenthetwokindsofbiasesaremanipulatedtogeneratedifferentcombina-
tionsoforiginalspeakerbiasandcontextualevidencebias.Weinvestigatethisissueboth
inEnglish,andinGerman,thetwolanguagesthatthedebateonbiasedpolarquestions
hasmostly concentrated on. In particularly interesting (or unexpected) cases,wewill
alsoexaminetheprosodicrealizationofthemostfrequentlychosenform(s).Wewillnot
attemptanytheoreticalmodellingatthisstage,leavingopenhowandtowhatextentthe
resultingdescriptivecharacterizationofthedataintermsofbiasesshouldbereflectedin
atheoreticalaccount.Thestudiesandresultstobepresentedinthispapermakeacontri-
butioninthevastenterpriseofcharacterizingempiricallytheroleofbiasesinquestions
ingeneral.

1.1 Empirical characterization of bias in polar questions
Ladd(1981)andRomero&Han(2002,2004)focusonoriginal speaker bias,characterized
in(5).InEnglishHiNQslike(3)mandatorilyexpressoriginalspeakerbias(Ladd1981),
whereasLowNQscanbeusedwithoutthisbias(Romero&Han2004).Thisisshownin
(6):inacontextwherethespeakerhasnopreviousbelieffororagainstp,theLowNQ(6S)
canbeutteredfelicitouslybuttheHiNQ(6S’)cannot.6

(5) Original speaker bias(forapropositionp)(cf.Ladd1981:166)
Belieforexpectationofthespeakerthatpistrue,basedonhisepistemicstate
priortothecurrentsituationalcontextandconversationalexchange.

(6) Scenario:Thespeakerisorganizingapartyandsheisinchargeofsupplyingthe
non-alcoholic beverages for teetotallers. The speaker is going through the list
ofinvitedpeople.Thespeakerhasnopreviousbelieforexpectationabouttheir
drinkinghabits.
A: JaneandMarydonotdrink.
S: OK.WhataboutJohn?Doeshenotdrink(either)? LowNQ
S’:#OK.WhataboutJohn?Doesn’thedrink(either)? HiNQ

Furthermore,while expressingoriginal speakerbias,HiNQs are argued tobe ambigu-
ousbetweentworeadings(Ladd1981):aso-calledouternegationreadinginwhichthe
speakerwantstodouble-checkp (= that there is a good restaurant nearby),illustratedin
(7),andaso-calledinnernegationreadinginwhichthespeakerwantstodouble-check¬p 
(= that there is no good restaurant nearby),exemplifiedin(8).7 

(7) A: Youguysmustbestarving.Youwanttogetsomethingtoeat?
S: Yeah,isn’tthereavegetarianrestaurantaroundhere? Outer-HiNQ

(8) S: I’dliketotakeyouguysouttodinnerwhileI’mhere–we’dhavetimeto
gosomewherearoundherebeforetheeveningsessiontonight,don’tyou
think?

A: Iguess,butthere’snotreallyanyplacetogoinHydePark.
S: Oh,really,isn’tthereavegetarianrestaurantaroundhere? Inner-HiNQ

 6SeeTrinh(2014)onwhatdiscourseingredientsfacilitatetheuseofLowNQsasunbiased.
 7Intheinnerreading,negationispartofthepropositionbeingcheckedwhereasintheouterreadingitis
not.Thetworeadingscanbedisambiguatedbythepresenceofpositivepolarityitems(PPIs,e.g.,some,
already,too)vs.negativepolarityitems(NPIs,e.g.,any,yet, either).PPIsforcetheouternegationreading
(double-checkingp)andNPIsforcetheinnernegationreading(double-checking¬p)(Ladd1981):(i).Fora
potentialformalizationofthefunctionofdouble-checkinginadiscoursemodel,seeKrifka(toappear).

(i) a. Isn’ttheresomegoodrestaurantaroundhere? Outer-HiNQ(double-checkp)
b. Isn’tthereanygoodrestaurantaroundhere? Inner-HiNQ(double-check¬p)
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Building on Ladd (1981), Romero &Han’s (2002; 2004) resulting generalizations for
English(andpartiallyforasmallsurveyofotherlanguages)are:(i)PosQsandLowNQs
arecompatiblewiththerebeingnooriginalbias,(ii)really-PosQsrequireoriginalbias
for¬p andareused todouble-checkp; (iii)HiNQs requireoriginalbias forp andare
ambiguousbetweenaninnernegationreadingdouble-checking¬pandanouternegation
readingdouble-checkingp.ThesegeneralizationsappearinTable1.
Büring&Gunlogson(2000) investigatePosQs,LowNQs8andOuter-HiNQs inEnglish
andGermanandclassifythemwithrespecttotheir(in)compatibilitywithbiasinduced
byimmediatecompellingcontextual evidence.Thisbiasisdefinedin(9)anditseffectsfor
selectingaparticularPosQareillustratedin(10).

(9) Contextual evidence bias(forapropositionp)(Büring&Gunlogson2000:7)
Expectation that pistrue(possiblycontradictingpriorbeliefofthespeaker)in-
ducedbyevidencethathasjustbecomemutuallyavailabletotheparticipantsin
thecurrentdiscoursesituation.

(10) Scenario:AentersS’windowlesscomputerroomwearingadrippingwetrain-
coat(contextualevidenceforp=it is raining).
a. S: What’stheweatherlikeoutthere?Isitraining?
b. S’#What’stheweatherlikeoutthere?Isitsunny?

Büring&Gunlogson’sgeneralizationsare:(i)aPosQp?(e.g.,Is it raining?)isincompatible
withevidencebiasagainstp,(ii)aLowNQ(e.g.,Is it not raining?)iscompatibleonlywith
evidenceagainstp,and(iii)anOuter-HiNQ(e.g.,Isn’t it raining?)is incompatiblewith
evidenceforp.Table2summarizesthesegeneralizations.
VanRooij&Šafářová(2003)merge the two typesofbiases intooneandargue that
thereisnogrammaticaldistinctionbetweenLowNQs,Inner-HiNQsandOuter-HiNQsin
English.Whetheranoriginalspeakerbiasoranewly-acquiredcontextualevidencebiasis

 8Büring&Gunlogson(2000)labeltheirsecondPQgroupas“innernegationpolarquestions”,inspiredbythe
inner/outerdistinctionobservedbyLadd(1981).Buttheirexamplesinthisgroupareallwithlownegation
(notwithLadd’sInner-Highnegation),asexemplifiedin(i).Hence,forthesakeofcoherenceinthetext,we
re-labeledtheirsecondgroupas“LowNQs”.
 (i) Istherenovegetarianrestaurantaroundhere?

PosQ
p?

really-PosQ
Really p?

LowNQ
Not p?

Inner-HiNQ
n’t p + NPI?

Outer-HiNQ
n’t p + PPI?

Mandatory bias no yes no yes yes

Original bias for ... ¬p p p

Q double-checks... p ¬p p

Table 1: Ladd’s (1981) and Romero & Han’s (2002; 2004) typology and characterization.

Contextual 
evidence

PosQ
p?

LowNQ
Not p?

Outer-HiNQ
n’t p + PPI?

for p  * *

neutral  * 

against p *  

Table 2: Büring & Gunlogson’s (2000) typology and characterization. The hack mark indicates that 
the question form can be used with the contextual evidence at issue and the asterisk indicates 
that it cannot.
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perceiveddependsonthepragmaticcontextandthepragmaticcontributionofnegative
polarityitems(NPIs).TheirmaingeneralizationsaresketchedinTable3.
Afterthesepioneeringworks,authorshaveassumedapartialmixtureofthecharacteri-
zationsabove.Thecurrentstateoftheartisasfollows.
Intermsofkindsofbiases,mostauthorsinvestigateonekindofbiasandremainsilent
(orsayverylittle)abouttheother(Büring&Gunlogson2000;Romero&Han2004;Asher
&Reese2005;Reese2006;Asher&Reese2007;Trinh2014;Krifkatoappear).Onlya
fewworksactivelyaddressbothkindsofbias,somearguingforaconflationofthetwo
(vanRooij&Šafářová2003)andsomearguingforacompleteseparationbetweenthetwo
biases(AnderBois2011;Sudo2013).
IntermsofwhichformsofpolarquestionsconstituteagenuinePQtypewithitsown
pragmaticfunctionandwhatquestionformsaresimplyusedinfreevariation,thecurrent
pictureisdramaticallydivergent:(i)LowNQs,Inner-HiNQsandOuter-HiNQsaresome-
timesmergedasonesinglePQtype(vanRooij&Šafářová’s2003);(ii)otherauthorsdo
notseparateLowNQsandInner-HiNQsbutdistinguishthemfromOuter-HiNQs(Asher&
Reese2007;Krifkatoappear);(iii)otherresearchersvindicatetheseparationbetween
LowNQsandHiNQsbutclassifyInner-HiNQsandOuter-HiNQsasonesinglegrammatical
type(AnderBois2011);and(iv)yetotherstreatLowNQs,Inner-HiNQsandOuter-HiNQs
asaseparatetypeeach(Romero&Han2004;Reese2006;Walkow2009).
Insum,thereissubstantialdisconnectionandattimesblatantdisagreementaboutwhat
kindsofbiasPQsurfaceformsaresensitiveto,whatuse-conditionseachPQformhasand
whatPQtypesshouldbedistinguished.

1.2 Previous experimental studies
Somevaluableinitialstepshavebeentakentotesttheconflictingempiricalgeneraliza-
tionsandthepredictionsabouttheempiricalbehaviourofthedifferentpolarquestion
typesexperimentally.
Hartung (2006), for instance, investigated the effect of original speakerbelief (posi-
tiveornobelief)ontheacceptabilityofnegativepolarquestionsinEnglishandGerman
(English:LowNQandHiNQ,bothcrossedwithtoo andeither, German: HiNQwith German
equivalentof too, LowNQ with too/either/nopolarityitem).Contextualevidencebiaswas
notconsideredinthisstudy.Participantsreceivedawrittenpresentationofacontextset-
tinguptheoriginalbiasandawrittenversionofatargetquestion.Inbothlanguages,only
oneoftheconditionsshowedaneffectofspeakerbelief:HiNQwithtoo(higheraccept-
abilitywithpositivethanwithneutralspeakerbelief).TheEnglishHiNQswitheither were 
degraded.Thisexperimentrepresentsafirstattempttoexperimentallyevaluatehowa
particularkindofbias(here,originalspeakerbias)affectstheacceptabilityofasetof
negativepolarquestiontypes.Unfortunately,Hartung’sworktakesintoaccountonlya
smallsubsetofnegativepolarquestions(inrelationtoeitherandtoo),andonlyconsiders
onekindofbias.
Toourknowledge,Roelofsen,VenhuizenandWeidmanSassoon(2012)werethefirst
whocrossedoriginalspeakerbias(positive,neutral,negative)andcontextualevidence
bias(positive,neutralandnegative)inaweb-basedratingstudy.Theytestedtheaccept-
abilityofthreeEnglishpolarquestionforms:PosQ,LowNQandHiNQ.Asmaterials,they
usedasequenceofthreecartoons,indicatingadiscoursebetweentwoparticipantswith
speakerballoons.Thefirstutteranceinthefirstcartoonwasintendedtomanipulatethe

PosQ LowNQs, Inner-HiNQ, Outer-HiNQ

Original or evidence bias for... p ¬p

Table 3: van Rooij & Šafářová’s (2003) typology and characterization.
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originalspeakerbias,thesecondthecontextualevidenceandthelastcartooncontained
thecontextquestion(e.g.,OriginalBias:Kate to Rose:“Iamgoingtogetacat/pet/dog.”;
ContextualEvidence:Rose to Jennifer:“Didyouhear?Kategotacat/pet/dog.”;Question:
Jennifer to Rose:“Didshegetacat?”/“Didn’tshegetacat?”/“Didshenotgetacat?”).
The resultsof thiscomprehension studysuggestan interactionbetween the twokinds
ofbiasesontheappropriatenessratingsofallthreequestionformstested.However,as
Roelofsenetal.themselvesnoteintheirpaper(2012:460),theirdesignfacedtwoprob-
lems:(i)thepositivecontextualevidencetheyprovidedwasapparentlytoostrong,sothat
everyquestionformwasconsideredinappropriateinthoseconditions(thequestionfelt
redundant);and(ii)theintendednegativecontextualevidencewasmediatedbyaconver-
sationalimplicature(e.g.,She got a dogimplicatesShe didn’t get a cat inthecontextusedin
theexperiment),whichledtounexpectedresultsinsomeconditions.Notethatthereisa
furthercombinationofbiasesinwhichnoneofthePQformswasjudgedacceptable.This
concerns the neutral/¬pcondition.Wesuspectthatthelinguisticprovisionofthecontex-
tualevidenceinRoelofsenetal.’sstudyisproblematichereaswell.Inthiscondition,the
absenceofaspeakerbias(Kate to Rose:“I’mgoingtogetapet.”)followedbynegative
contextualevidence(Rose to Jennifer:“Kategotadog.”)rendersallPQs(Jennifer to Rose: 
“Didshegetacat?”/“Didn’tshegetacat?”/“Didshenotgetacat?”)ratherunnatural
(afterall,the“cat”inthequestioncomesoutoftheblue).
Bothoftheseexperimentalstudiesprovidefirstinsightsintotheinterplaybetween
pragmaticfactorsandpolarquestionform.Onedrawbackoftheuseofwrittenmate-
rialsinthesestudiesisthatonecannotcontroltheprosodywithwhichparticipants
silentlyreadtheitems(Fodor2002).Thattheprosodicrealizationalsoplaysarole
insignallingspeakerbias(independentofmorphosyntacticmarking)hasbeenshown
in a number of studies on different languages (Escandell Vidal 1998; Kügler 2003;
Savino&Grice2011;Savino2012;Vanrelletal.2013;Vanrell,Armstrong&Prieto
2014;Borràs-Comes&Prieto2015).Forinstance,Vanrelletal.(2013)showedthat
thepitchscalingoftheleadingtoneinanH+L*accentinCatalanwasamajorcue
for the perceptual distinction between information- and confirmation-seeking polar
questions (i.e., neutral vs.positive speakerbias). Specifically, ahigher scaled lead-
ingtone¡H+L*intheCatalansystemwasperceivedasinformation-seeking,whilea
lower-scaledleadingtone(H+L*)asconfirmation-seeking.Vanrelletal.(2014) elic-
itedpositiveandnegativepolarquestionswithandwithoutbiastowardsthepropo-
sition of the sentence radical in Sardinian. Apart from lexico-syntactic differences,
they report two different accentual patterns: an ¡H+L* L% patternwas frequently
producedinconditionswithoutspeakerbias,whilepositivebiasquestionswerepri-
marilyproducedwithan ¡H*+LL-pattern. ForGerman,Kügler (2003)analyzeda
setof66polarquestionsinSaxonGermanandarguedthatpolarquestionswitharis-
ingboundarytoneareinformation-seekingwhilethosewithafallingboundarytone
areconfirmation-seeking(i.e.,theanswerisavailableinthepriordiscourse,seealso
Savino&Grice2011fortheprosodiceffectsofthispragmaticdifferenceinBariItalian
polarquestions).Perceptiondatahavealsoshownthatincreasesinpitchrangechange
theperceptionofaquestionfromaninformation-seekingtoanincredulityquestionin
English(Ward&Hirschberg1985).

1.3 Rationale of the current studies
Inthepresentpaper,wereporttwoexperiments(Experiment1inEnglishandExper-
iment 2 in German), in which we cross original speaker bias and contextual evi-
dencebias.Participantswereaskedtoselectandproducethemostappropriatepolar 
question formout offivepossibilities (PosQ, really-PosQ, LowNQ,HiNQandOther).
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Therationaleforhavingaselectiontaskratherthananacceptabilitytaskisthefollow-
ing.Thetwokindsofbiasesarenotonapar.Contextualevidenceis,bydefinition(9),
mutuallyavailabletoboththespeakerandtheaddressee,buttheinformationthatled
totheoriginalspeakerbiasisnot.Hence,whilethespeaker’scontextualevidencebias
isinthecommonground,thespeaker’soriginalbiasisnotandthespeakercanchoose
toexpressitortoleaveitunexpressed.Giventhis,inanacceptabilitystudy,themore
unmarkedform(whichdoesnotexpresstheoriginalbias)mayalwaysbeasappropriate
asamarkedform(whichexpressestheoriginalbias)andthuswemaymissthediffer-
encebetweenthetwo.Forexample, in(11),boththePosQcontinuation(11.S1)and
theHiNQcontinuation(11.S2)areacceptable.9 Nevertheless, (11.S2)communicatesa
bias(theaddresseelearnsthatthespeakerthinksFregehasreviewedforus)that(11.
S1)doesnot(fromthepointofviewoftheaddressee,thespeakermaybesuggesting
to checkFrege simplybecause she thinkshighlyofhim).Thisdifferencewillnotbe
detectedbyasimpleacceptabilitytask.

(11) Context:UnbeknownsttoA,SthinksthatFregehaspreviouslyreviewedforus.
A: I’dliketosendthispapertoaseniorreviewer.
S1: HasFregereviewedforus?He’dbeagoodone.
S2: Hasn’tFregereviewedforus?He’dbeagoodone.

Inourselectionstudies,inordertotapintowhatquestionformsarepossibleinagiven
conditionwhenallbiasesarecommunicated,wedepict informalconversationsamong
peerswhereacooperativespeakerwouldnaturallyuseaquestionformthatisboth(i)
acceptableinthecontextand(ii)maximallyexpressestheexistingbiases.Subjectsare
askedtoselectthequestionformtheywoulduseinsuchasituation.Weareinterestedin
their preferredchoice(s):i.e.,theform(s)thatis/areacceptableandmatch(es)thebiases
best.Notethatthereisachoice“Other”,sothat,ifnoneoftheexplicitformswasagood
match,subjectswerefreetoproposeadifferentquestionform.Regardingformsthatare
chosenlessfrequently,thetaskisnotsuitedtomakeconclusionsabouttheseforms.These
formsmaybeinterpretedasinacceptableformsorasacceptableformsthat,however,do
notexpressthetwobiases.
GiventheproblemsthatRoelofsenetal.(2012)encountered,wepaidparticularatten-
tiontomakethepositivecontextualevidencenottoostrongandtocreatenegativecon-
textual evidencewithout conversational implicatures, so that apolarquestion seemed
naturalinallconditions.
Finally,wehadparticipantsutter theselectedquestionformtobeabletodocument
theprosodicrealization in thedifferentpolarquestion types (e.g., for laterperception
experimentswithauditorymaterials)andtomappossibleprosodicdifferencesofother-
wisestring-identicalquestionformsindifferentconditions.Note,however,thatprosody
wasnotthemainaimoftheexperiment.Thus,inthedesignoftheexperiment,pragmatic
considerations(appropriatecontrolofbiases,coherenceofthestories,etc.)wereranked
higherthanprosodicconsiderations(matchingsyntax,word-prosodicstructure,number
of syllables,using sonorous sounds,etc.).Consequently,notall itemsareequallywell
suitedforprosodicanalysis.

 9Indeed,inRoelofsenetal.’s(2010)acceptabiltiystudy,PosQsandHiNQsarebothratedashighlynatural
inscenarioslike(11)exemplifyingthep/neutralcondition(1.41and1.78respectivelyonascalefrom1
(highlynatural)to7(highlyunnatural)).
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1.4 Research questions, hypotheses and predictions 
Thepresentpaperaddressestwomainquestionscurrentlyunderdebateintheliterature:

(RQ1) Whichpragmaticbias(es)isthesurfaceformofapolarquestionsensitiveto?
Moreconcretely,dotheuse-conditionsofpolarquestionformsdependon:
(Hyp 1) onlyevidencebias
(Hyp 2) onlyoriginalbias,or
(Hyp 3) acombinationoforiginalbiasandevidencebias?

(RQ2) Whatistheexactmappingbetweenpragmaticconditionsandthesurfaceforms
PosQ,LowNQs,HiNQsandreally-PosQ?Inparticular:
(i) WhatsurfacePQformspresentthesameselectionpattern–i.e.,theyarese-

lectedacrossthesamepragmaticconditions–andthusconstitutetogether
asinglePQtype?Andwhatformsdifferinselectionpattern–i.e,theyare
selectedindifferentpragmaticconditions–andthusconstituteseparatePQ
types?

(ii) ForeachoftheresultingPQtypes,whatarethepragmaticconditions(com-
binationoforiginalbiasandevidencebias)underwhichtheyareselected?

Letuselaborateonourtworesearchquestionsandhypotheses.Westartbyplottingthetwo
kindsofbiasontwoaxes,asinTable4.Thehorizontalaxiscorrespondstooriginalbiasand
theverticalaxistoevidencebias,withthreepossiblevaluesforeachkindofbias:biasforp,
neutral(i.e.,nobiasfororagainstp)andbiasfor¬p(i.e.,biasagainstp).Weareinterestedin
thedistributionofpreferredPQformsoverthewhitecells.Thegreycellsareleftoutforthe
followingreason.Aspeakerwithanoriginalbiasforp thatreceivescontextualevidenceforp 
(cell p/p)willmostnaturallyassumethatpistrueandwillnotfeelpromptedtoinquireabout
thetruthofp.Aparallelreasoningappliestothecell¬p/¬p.Indeed,allquestionPQforms
receivedverylownaturalnessratingsintheseconditionsinRoelofsenetal.(2012).Asfor
thecell¬p/neutral(originalbiasfor¬p/noevidencebias),thePQformpredictedby(part
of)theliteratureisacomplexformthatcombinestwoofthesurfacefactors(Romero&Han
2004;AnderBois2011):highnegationandlownegation.ComplexPQswillnotbetackledin
thepresentstudy.10Thisleavesuswithsixexperimentalconditionstobetestedinafirststep.
LetusturntothehypothesesinRQ1andthecorrespondingpredictionstheymakeforRQ2.
First,recallBüring&Gunlogson’s(2000)dataonevidencebiasfromTable2.Assuming
thattheymanipulatedcontextualevidencewhileleavinganypotentialoriginalspeaker
biasaside, theirdatashouldbeplottedas inTable5.Now,under thehypothesis that

 10Oneexampleillustratingthepragmaticcell¬p/neutralcomesfromRomero&Han(2004:28):
(i) A: I’dliketosendthispapertoaseniorreviewer,butI’dprefersomebodynew.

B: Hasn’tFregenotreviewedforusyet?
 ThisandothercomplexPQformsareleftoutofthepresentpaperfortworeasons:(i)tokeeptheexperimen-
taldesignmanageableand(ii)becausewethinkitisimportanttofirstpindownthepragmaticcontribution
ofeachsurfacecueseparately(presence/absenceofhighnegation,presence/absenceoflownegationand
presence/absenceofreally)andthen,inanextstep,toinvestigatethejointcombinationoftwosurfacecues
andseewhetherthisjointcontributioncanbederivedcompositionally.

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p

Neutral

¬p

Table 4: Crossing original bias and contextual bias.
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evidencebiasistheonlykindofbiasthatmattersfortheselectionofaPQform(Hyp 
1),thep-columnandthe¬p-columnshouldlookidenticaltothemiddleneutralcolumn
(leavingoutthegreycells).ThisisshowninTable6.Thismeansthat,ifonlyevidence
biasmatters,thepredictedanswerstoourRQ2are:(i)eachofthethreeplottedsurface
forms–PosQ,LowQandHiNQ–constitutesaseparatePQtype,oneofthempossibly
jointlywiththeleft-outformreally-PosQ,and(ii)leavingasidereally-PosQs,thedistribu-
tionofpreferredPQformsacrosspragmaticconditionsisasinTable6.
Second,recallLadd’s(1981)andRomeroandHan’s(2004)dataonoriginalspeaker
bias.IfweplotthedatafromTable1andaddtheirconsiderationsaboutcontradiction
andnon-contradictionscenarios(namely,thatreally-PosQandInner-HiNQsarefelicitous
only in contradiction scenarios,whereasOuter-HiNQs are acceptablewith orwithout
contradiction),wearriveatTable7.Now,underthehypothesisthatoriginalbiasisthe
onlyone thatmatters (Hyp 2), theblankcells in thep-rowand in the¬p-rowshould
beidenticaltothecorrespondingcellontheneutralrow.ThisresultsinTable8.This
hypothesisleadstothefollowinganswerstoRQ2:(i)PosQsandLowNQstogetherconsti-
tuteajointPQtype,separatefromtheHiNQtypeandfromthereally-PosQtype,and(ii)
thedistributionofPQformsacrosspragmaticcellswillbeasdepictedinTable8.
Finally,underthehypothesisthatbothevidencebiasandoriginalbiasarecrucialfor
thechoiceofPQform(Hyp 3),weneedtomergeTables6and8.Themergeisdoneas
follows.Inafirststep,foreachcell,wetaketheintersectionofthequestionformscon-
sideredbyboththeories,namely, the intersectionamongtheformsPosQ,LowNQand
Outer-HiNQ.Inthe¬p/pcell,thisresultsintheemptyset.Inasecondstep,weaddthe
questionformsstudiedbyonlyoneoftheapproaches.Thesearetheformreally-PosQ,
whichisaddedtothe¬p/pcell,andtheformInner-HiNQ,whichisaddedtothep/¬pcell.

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ

Neutral PosQ / HiNQ (outer)

¬p LowNQ / HiNQ (outer)

Table 5: Plotting Büring and Gunlogson’s (2000) data on a two-bias matrix.

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ PosQ

Neutral PosQ / HiNQ (outer) PosQ / HiNQ (outer)

¬p LowQ / HiNQ (outer) LowNQ / HiNQ (outer)

Table 6: Predicted distribution of PQ forms under Hyp 1 (only evidence bias matters).

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p really-PosQ

Neutral HiNQ (outer) PosQ / LowNQ

¬p HiNQ (outer / inner)

Table 7: Plotting Ladd (1981) and Romero and Han’s (2004) data on a two-bias matrix.
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TheresultisTable9.ThispredictsthefollowinganswersforourRQ2:(i)eachofthefour
surfaceforms–PosQ,LowQ,HiNQandreally-PosQ–constitutesaseparatePQtype,and
(ii)thedistributionofPQformswillbeasindicatedinTable9.11
Notethat,byconcentratingonwhatkind(s)ofbiasplay(s)arole,thedistinctionbetween
Ladd’s(1981) innerandouterreadingsonEnglishHiNQsexemplified in(7–8) isonly
incompletelycapturedinthepredictedtables.Whilesomehypothesespredictaparticular
pragmaticcondition–thep/neutralcell–tohostsolelyHiNQsintheouterreading,under
nohypothesisisthereapragmaticcellexclusivelydedicatedtoHiNQsintheirinnerread-
ing.Inparticular,thep/¬pcellinTables7and8ambiguouslyallowsfortheouterand
innerreadingofHiNQs.Wewillcallthep/¬pcell,henceforth,theambiguitycell.
HerethecomparisonbetweenEnglishandGermanwillbevaluable.Toseethis,com-
parethefourPQsurfaceformstobetestedinthetwolanguages,giveninTables10
and11:
Interestingly,thoughthesyntaxoftheEnglishandGermanPQformsislargelyparal-
lel(seeSchwarz&Bhatt2006onthescopalpositionofhighnegationinGerman),their
pragmaticuseispartlymisaligned.OfthetworeadingsthatLadd(1981)describesfor
EnglishHiNQs,theouterreadingistranslatedintoGermanusinghighnegation(nicht…ein 
Restaurant‘n’t…arestaurant’)andtheinnerreadingwithlownegation(kein Restaurant ‘no 
restaurant’)(Büring&Gunlogson2000).Thiscross-linguisticdifferenceopensacritical

 11Inthescarsetheoreticalworksthatdistinguishandinvestigatebothkindsofbias,theintuitivecharacteri-
zationofthePQformsthatSudo’s(2013)examines–namely,PosQ,Inner-HiNQandOuter-HiNQ–isas
inTable9.AsforAnderBois(2011),hisdistributionofHiNQsandreally-PosQsmatchesthep-columnand
¬p-columnofTables7and8;butitisnotclearwhathisanalysisofwhathecalls“weak”bias(acombina-
tionofevidencebiasandbouletic-likebias)predictsforthemiddlecolumnwhenevidencebiasandbouletic
biasplayagainsteachother.

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ / LowNQ really-PosQ

Neutral HiNQ (outer) PosQ / LowNQ

¬p HiNQ (outer/inner) PosQ / LowNQ

Table 8: Predicted distribution of PQ forms under Hyp 2 (only original bias matters).

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ really-PosQ

Neutral HiNQ (outer) PosQ

¬p HiNQ (outer/inner) LowNQ

Table 9: Predicted distribution of PQ forms under Hyp 3 (both evidence bias and original bias 
matter).

PosQ Is there a good restaurant?
really-PosQ Really?! Is there a good restaurant?

LowNQ Is there no good restaurant?

HiNQ
inner reading Isn’t there a good restaurant?

outer reading

Table 10: English PQ forms discussed in the literature.
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windowtoexaminewhatparticipantsaredoingintheambiguousp/¬pcondition.Ifsub-
jectsareproducingsolelyOuter-HiNQreadings,EnglishandGermansubjectswillselect
n’t…aandnicht…einrespectivelyatcomparablerates.But,ifapercentageofInner-HiNQ
readingsisproduced,thispercentagewillsurfaceasadifferentialbetweentheEnglish
speakers–whichwillselectn’t…a forthosereadings–andtheGermanspeakers–who
willexpressthemwithkein.
Wehopetobeabletouseprosodytodisentanglethedifferentreadings.Moreconcretely,
iftherearetwopossiblereadingsforagivenform,weexpecttofindtwodifferentpro-
sodicrealizations.Ontheotherhand,ifthereisjustonereading,weexpectlessprosodic
variationand,ideally,justonesingleprosodicform.
One furtherpointneeds tobemadeconcerning the forms tobeused inourexperi-
ments.Both in theEnglish andGermanmaterials, the adverb really precedes the full
polarquestionratherthanbeinginsertedinit.Inscenariosdescribedasprototypicalfor
really-PQsbyRomeroandHan(2004),wefoundthatthefunctionofdouble-checkingp 
canbecarriedoutbyaprefixedreallyaswell.Wechosetheprefixedversion(i.e.,Really? 
Is there a good restaurant nearby?)inordertoallowparticipantstoselectthereally-PosQ 
formnomatterwhethertheirpreferredrealizationwasviareallyorviafocusontheverb.

2 Experiment 1
2.1 Methods
2.1.1 Participants
Forty-twoEnglishnativespeakers(between20and36years,M=25.0;SD=2.9;17
males,25females)participatedforasmallfeeorcoursecredit.Twofurtherparticipants
were testedbut theydidnot complete theexperiment.Allparticipantswere from the
participantpoolof theDivision of Psychology and Language Sciences – University College 
London(UK).Noneofthemwasawareofthegoaloftheexperiment.Informedconsent
wasobtainedfromeveryparticipant.

2.1.2 Stimuli
Wecreated46writtenscenarios(oneusedaspracticetrial,30astargettrialsand15as
filler trials).Thescenariospresentedordinaryfictionalconversations(e.g., twofriends
preparing thedinner, two students looking for the library). Each storywas composed
of two caption/picture pairs, followed by the selection of themost appropriate polar
question.
Intheexperimentaltrials,thefirstcaption/picturecombinationmanipulatedtheorigi-
nalspeakerbias(forinstance,He usually takes a train in the early morning, before 7:00 to 
generateabiasforthepropositionp,seeleftdisplayinFigure1),thesecondmanipulated
contextualevidence(e.g.,thequestionmarkinFigure2,togetherwiththesentenceDo you 
have any preference?toprovidenocontextualevidence).Thecaptionswerethesameacross
experimentalconditions,whilepicturesvariedinsuchawayastoinducethesixexperi-
mental conditions introduced above (i.e., p/¬p, p/neutral, neutral/neutral, ¬p/neutral,
neutral/p,¬p/p).Thepicturesproviding thecontextualevidenceweresubtleenough in
ordernottopreventparticipantsfromusingaquestionatall.Intheconditionsp/¬p, ¬p/p,

PosQ Gibt es ein gutes Restaurant?
really-PosQ Wirklich?! Es gibt ein gutes Restaurant?

LowNQ Gibt es kein gutes Restaurant?

HiNQ
inner reading

outer reading Gibt es nicht ein gutes Restaurant?

Table 11: German PQ forms discussed in the literature.
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neutral/¬pandneutral/p, theuseofaninformation-seekingquestionwastriggeredbythe
epistemicmismatchbetweentheoriginalbiasandtheprovidedcontextualevidence.More
precisely,wedesignedthepicturesinawaythatthedegreeofevidenceprovidedbythe
picturesthatgeneratedtheoriginalbiaseswasstrongerthanthedegreeofevidencepro-
videdbythepicturesthatinducedthecontextualevidence.Thecontextualevidencepro-
videdwasthereforestrongenough(butnottoostrong)togenerateanepistemicmismatch
thatpromptedtheuseofaquestion.Allpictureswerepretestedwithapaper-and-pencil
questionnairewith18participants.Inthequestionnaire,participantswerepresentedwith
onecaptionandonepictureatatime(cf.Figure1and2),togetherwithaquestionask-
ingaboutthelikelihoodofacertainevent(e.g.,“Howlikelyisitthatthereisatrainfrom
NottinghamtoSheffieldintheearlymorning?”).Participantsratedtheprobabilityofthe
eventdescribedbythecriticalpropositionp(from1–veryunlikelyto5–verylikely).
Picturesthatobtainedscorescloseto1wereselectedasoriginalbias/contextualevidence
against,closeto3asneutral,closeto5asinfavour.
Eachcaption/picturepairwasfollowedbyafixedsetof fourquestions,onepositive
polarquestion,apositivepolarquestionprecededbyreally,ahigh-negationquestionand
alownegationquestion,seeTable12.ThefulllistofPosQsisshowninTableA1inthe
Appendix.Thefourquestiontypeswerepresentedtogetherwithan“other”optionafter
eachscenario.Theorderofchoices(PQforms)wasconstantacrosstrials.
Thefillertrialsalsohadtwocaption/picturepairsandasetofquestions.Infillertrials,
thequestionswerealwaysfourconstituentquestions(how,where,when,who),plusan
“other”option.

Figure 1: Example of captions and the pictures used to generate three different original biases 
(i.e., p, neutral, ¬p) towards the proposition p = there is a train in the early morning in one of 
the scenarios of the English version of the experiment.

Figure 2: Example of captions and the pictures used to generate three evidence biases (i.e., ¬p, 
neutral, p) towards the proposition p = there is a train in the early morning in one of the sce-
narios of the English version of the experiment.
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Thelinguisticmaterials,thecoherenceofthestories,andthenaturalnessofthequestions
usedintheexperimentswereevaluatedbysevenparticipantsbeforehandandaltered,if
necessary.

2.1.3 Procedure
Thereweresixexperimentallists,rotatingtherelevantlevelsoforiginalbiasandcontex-
tualevidenceacrosstrialsfollowingaLatinSquareDesign.Consequently,eachpartici-
pantgoteachofthe30experimentalitems,buteachiteminonlyoneofthesixcondi-
tions(resultingin5itemspercondition).Thetrialswerepseudo-randomized,repeating
acertainconditionatmostonce.Eachlistfurtherincludedallthefilleritems,approxi-
matelyevenlydistributedinthelist.Thepracticetrialwasputatthebeginningofthe
list.Participantswererandomlyassignedtooneoftheexperimentallists(7participants
foreachlist).
Participants were tested individually in a quiet laboratory at the Division of 

Psychology and Language Sciences – University College London (UK).Theexperiment
startedwithwritteninstructionsinformingthemthattheywereexpectedtoreadthe
twocaptionsattachedtothepictures,andtoselectthequestionthatsoundedmost
naturalbyproducingitaloud.Then,anexamplewasgivenforeachphaseofatrial,
followed by a practice trial. If none of the questionswas considered appropriate,
participantswereinstructedtoformulateadifferentquestionortosay“Otherways
ofasking”.
Instructions, stimuli, response recording and data collection were controlled by a
laptopcomputerwithan13inchdisplay.Participantssatapproximately60cmfrom
thedisplay.Theroomhadnormallighting.Onlyakeyboard(nomouse)wasavailable
forperforming theexperiment.Theexperimentwas self-paced. Inall trials, thefirst
captionwasshownonthescreentogetherwiththefirstpicturewhosepurposewasto
generateapositive/negative/neutraloriginalbiastowardsthepropositionp.Topro-
ceed,participantshadtoclickthespacebaronthekeyboard.Thesecondcaptionwas
shownonthescreentogetherwiththesecondpicturewhosepurposewastogenerate
apositive/negative/contextualevidencebiastowardsthepropositionp.Afterclicking
thespacebar,thelistofquestionsappearedonscreen(seeFigure3).Afterproducing
aquestion,participantscouldproceedbypressingthespacebaragain.Theirresponse
wasrecordeddirectlybyaOlympus LS-5microphone(samplingrate44.1kHz,16Bit).
Theaveragedurationofthewholeexperimentwas16minutes.

2.2 Results
Participants’ choices were coded online, during the experiment, for response option
(PosQ, really-PosQ,HiNQ,LowNQ,other).Responseswere thenmanuallycut,and the
onlinecodingwascheckedbyasasecondcoderandcorrected,ifnecessary.Changesin

Question type Example Question

PosQ Is there a train in the early morning?

Really-PosQ Really?! Is there a train in the early morning?

LowNQ Is there no train in the early morning?

HiNQ Isn’t there a train in the early morning?

Other option Other ways of asking if there is a train in the early morning

Table 12: Example list of questions for the English version.
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wordorder(noverbinversion),tense,andnumberaswellasadditionofparticleswere
ignorediftheydidnotaffectthetwobiasesatissue.12 
Therewere41casesinwhichparticipantschosethe“other”category.Ofthese,in12
casestheyproduceddeclaratives(29%ofthe“other”cases),in10casestheyproduced
doublecodingssuchasIsn’t central street not open?,Really, don’t you have a big tent?(24%),
in 7 caseswh-questions (17%), in 10 cases productionswith very differentwordings
(24%)andintwocasestagquestions(5%).
Foreachcondition,wecalculatedtheaverageproportionofresponsesforanyofthe
fiveresponseoptionsandthe95%confidenceintervalCI(Sison&Glaz1995),ascanbe
seeninFigure4.
AsshowninFigure4,thereareclearpreferredandnon-preferredquestionformsfor
eachofthesixconditions.Usually,thereisjustoneoratmosttwoquestionformsthat
werechoseninmorethan25%ofthecases(whichwouldrepresentchancelevelifwe
onlyconsiderthefourproperquestionresponseoptionsandexclude“other”).Forthesta-
tisticalanalysis,wearenotinterestedinwhetherthepreferredchoicediffersfromchance,
butinstead,whetherthemostfrequentlychosenquestiontypewaschoseninthemajor-
ityofcases(morethan50%intherespectiveconditions).13Tothisendweaveragedthe
percentageofthepreferredchoicebyparticipantsanditemsandsubjectedthemtotwo
separateone-samplet-tests(t1andt2).TheresultsaresummarizedinTable13.
Theseanalysesshowthattheproportionofthepreferredchoiceconstitutedthemajor-
ityinfiveoutofthesixconditions.Onlyintheneutral/pconditionwasthereastrong
competitionbetweenPosQsandreally-PosQs,sothattheexpectedPosQconditionwas

 12Therewere17caseswithverb-second(V2)wordorders(8xincondition¬p/p,4xinconditionneutral/p,4x
inconditionneutral/¬pandonceinp/¬p).V2wordordersoccurredwithreally-PosQs7times,withPosQs
6times,withLowNQ3timesandoncewithaHiNQ.NotethatelevenoftheV2caseswereproducedby
twoparticipants,suggestingaparticipant-specificpreference.Accordingtotheliterature,V2signalsthat
thespeakerattributesaparticularpieceofinformation(pinpositiverisingdeclarativesand¬pinnegative
risingdeclaratives)totheaddressee(Gunlogson2003).Thisdoesnotseemtoaffectthespeakerbiaseswe
tested.Furthermore,ifweclassifytheseV2casesas“other”,thegeneralpatternoffindingsdoesnotchange.
Therewere18caseswithadditionalinterjections,particlesoradverbials(3eachoh/so,2eachany/now/
then,1each sometimes/also/definitely/too/yet) andonecase inwhich really occurred in sentence-medial
position.

 13Notethatnexttothepreferredchoicethereoftenisaformthatis in-betweenthepreferredchoiceand
seeminglyirrelevantchoices.Thesecondarychoicesintheconditionsneutral/¬p,p/neutral,p/¬p and¬p/p 
didnotdifferfromchance(p>0.6,p>0.2,p>0.25andp>0.15respectively),thesecondarychoice
inconditionneutral/neutralwas significantly lower thanchance (p=0.01),and the secondarychoice
in conditionneutral/p was significantlyabovechance (p<0.01).Soonly the really-PosQ incondition
neutral/pseemsaseriouscompetitortothepreferredchoice(herePosQ).

Figure 3: Example of a trial in condition p/¬p.
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nottheuniquemostpreferredchoice.Onepossibleexplanationisthatthepreposedreally 
wasinterpretedasadiscourseparticle,whichwasproducedinordertosignalinterestin
theproposition.Ifthatwasthecase,wewouldexpectdifferentprosodicrealizationsof
the really-PosQsinthiscondition,inwhichitwasunexpected,andinthe¬p/pcondition,
inwhichitwasexpected.
To test thispost-hocexplanation,weanalyzeda subsetof thedataprosodically:we
selectedeightcasesthathadasimilarsyntacticandword-prosodicstructure(Do you like 
beer?, Do you have a bike?, Do you have a tent?, Do you have dogs?, Do we have a printer?, 
Do you have a backpack?, Do you like flying? and Have you bought the ticket?)andclassified
theintonationalrealizationofreally,thedistributionofpitchaccentsandthenucleartune
(lastpitchaccentandboundarytone)inthepolarquestion(seeTable14).
Table14 suggests somedifferences in the realizationof really-PosQswhenproduced
in the expected¬p/p condition as compared to theneutral/p condition. For theword
really,therearethreetypicalrealizations:aplainrise,afallandafall-rise.Theredonot

Figure 4: Percentage of selected questions across condition in English. Whiskers represent the 
95% confidence interval.

preferred  
choice

average value 
[95% CI]

analysis by 
 subjects

analysis by  
items

neutral/neutral PosQ 63% [56;70] t1(41)= 3.7,  p < 0.001 t2(25) = 2.0,   
p <= 0.052

neutral/¬p LowNQ 59% [50;68] t1(41) = 2.1,  p < 0.05 t2(29) = 2.4,   
p < 0.03

neutral/p PosQ 54% [45;63] t1(41) = 1,0, p > 0.3 t2(25) = 1.3,   
p > 0.19

¬p/p really-PosQ 60% [51;69] t1(41) = 2.3, p = 0.02 t2(29) = 3.2,   
p < 0.005

p/neutral HighNQ 65% [55;74] t1(41) = 3.1, p < 0.005 t2(29) = 2.8,   
p < 0.01

p/¬p HighNQ 67% [59;75] t1(41) = 4.6, p < 
0.0001

t2(29) = 4.2,   
p =< 0.0005

Table 13: Average percentage of the most frequently chosen responses for each condition in 
English, together with the 95% CI (averaged by subjects) and results of one-sample t-test of the 
by-subjects and by-items analysis.
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seemtobedistributionaldifferencesacrossconditions.However,inthe¬p/pcondition,
participantsproducednumericallymoreaccentsonthenon-finiteverb(e.g.,Do you LIKE 
beer, where capitals signal the nuclear pitch accent) than in the neutral/p condition.
Furthermore,thequestionendedinafallingnuclearcontourinthemajorityofthe¬p/p 
cases(63%),whilerisingandfallingcontourswereequallyfrequentintheneutral/p con-
dition(42%and47%,respectively).

2.3 Discussion
PlottingthemostfrequentlyselectedPQchoicesfromourexperimentalresultsinatwo-
biastable,weobtainTable15.
RQ1tackledtheissuewhichpragmaticbias(es)thesurfaceformofpolarquestionsis
sensitiveto:onlyevidencebias,onlyoriginalspeakerbiasorboth.Table15showsthat
bothkindsofbiasmatter.Ifonlyevidencebiaswasrelevant,wewouldexpecttofind
homogenousrows:thecellsneutral/pand¬p/pwouldshowthesameselectionpattern,
andsowouldthecellsp/neutralandneutral/neutralandthecellsp/¬pandneutral/¬p.
Ifonly theoriginalspeakerbiaswasrelevant,wewouldexpecthomogenouscolumns,
with the cells neutral/p,neutral/neutralandneutral/¬pinthemiddlecolumncrucially
showingthesamechoicepattern.Instead,whatwefindisheterogeneity,showingthatthe
selectionofPQformdependsonacombinationofbothkindsofbias.
RQ2wasconcernedwiththepreferredchoiceofPQformineachpragmaticcellorcon-
dition.ThepatternofresultsisalmostidenticaltothepredictionsdisplayedinTable9in
Section1.4,wherewehadtakenthefragmentaryapproachesintheliteratureandmerged
theirpredictions.Webrieflydiscusseachpragmaticconditioninturn.
In the neutral/neutral condition, the favoured PQ choice is a PosQ (63%),whereas
HiNQs(16%)andLowQs(17%)aredispreferred.Unlesssomeotheringredient(e.g.,non-
epistemicbiasesmentionedinFootnote4)isfactoredin,thelowselectionrateofHiNQs
andofLowQsinthisconditionisunexpectedforanonly-evidencebiasapproachandfor
anonly-originalbiasapproach,respectively.
We turn to the pragmatic conditionswhere a negative question formwas expected,
namelythecellsneutral/¬p,p/neutralandp/¬p.Comparingtheneutral/¬pandp/neutral 
cells,ourresultsshowthatHiNQsintheirouterreadingandLowNQsareselecteddif-
ferently.HiNQsarethepreferredchoiceinthep/neutralconditionwherethespeakeris
double-checkingp(65%)butdispreferredintheneutral/¬pcondition(24%).Conversely,
LowNQsarethepreferredforminthelattercondition(59%)anddispreferredinthefor-
mercondition(8%).IntermsofthetypologyofPQs,thismeansthatOuter-HiNQsand
LowNQscannotbemergedintoonesingletype,contravanRooijandŠafářová(2003).
Rather,theyconstitutetwotrulydistinctform-functiontypes.

¬p/p (N = 30) neutral/p (N =19)
fall-rise really 9 (30%) 4 (21%) 

falling really 6 (20%) 5 (26%)

rising really 14 (47%) 10 (53%) 

accent on non-finite verb 13 (43%) 3 (10%)  

falling nuclear contour 19 (63%) 9 (47%)  

rising nuclear contour 6 (20%) 8 (42%) 

fallrise nuclear contour 5 (17%)  2 (10%) 

Table 14: Absolute numbers of particular prosodic realizations (numbers in brackets refer to per-
centages relative to the analyzed items in each condition).
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As for the p/¬p condition, HiNQs are the preferred choice (67%) and LowNQs are
dispreferred(26%),aspredictedbyHyp 3.However,thisistheambiguitycellallowing
bothforanOuter-HiNQreadingdouble-checkingpandforanInner-HiNQdouble-check-
ing¬p.SincewehavenoevidenceonwhetherparticipantsproducedanyInner-HiNQsin
thisconditionatalljustbylookingattheEnglishdata,wecannotreachanyconclusion
ontheirgroupingorseparationfromotherPQforms.Asfarasthesedatago,Inner-HiNQs
mightconstituteajointgrammaticaltypewithOuter-HiNQs(AnderBois2011),theymay
mergewithLowNQsintoasingletype(Asher&Reese2007;Krifkatoappear)ortheymay
differfromboth(Romero&Han2004;Reese2006;Walkow2009).Wewillreturntothis
ambiguitycellinSection4,whereEnglishandGermanwillbecompared.
Finally,weexaminetheconditions¬p/p andneutral/p.Intheformercondition,really-PosQ 
wasthepreferredchoice,asexpected.Intheconditionneutral/p,PosQwasthepreferredchoice,
againasexpected,buttherewasalsocompetitionfromtheformreally-PosQ.Onepotential
explanationforthefrequentselectionofreally-PosQsisthat,whenreallyprecedesitsclause,it
canbeunderstoodasanepistemicadverbaskingforconfirmationaboutp(whichwasintended)
orasadiscourseparticlethatsignalsinterestorengagementintheinformationconveyedbyp.
Intheconditionthatisexpectedtotriggerreally-PosQunambiguously(¬p/p cell)(Romero&
Han2004),wefoundconsiderablymorereally-PosQproductions,suggestingthatprefixedreally 
wasunderstoodinitsintendedepistemicuse.Intheneutral/pcondition,wefindfewerreally-
PosQproductionsandthesecompetewiththePosQproductions,suggestingthatprefixedreally 
wasinterpretedhereasthediscourseparticle.Ourpreliminaryprosodicanalysissuggeststhat
theprosodicrealizationmaybeusedtodistinguishstring-identicalquestiontypesasshownfor
really-PosQs.Forinstance,inthe¬p/pcondition,really-PosQsweremorefrequentlyproduced
withanaccentonthenon-finiteverbandwitha fallingpitchcontour,ascomparedtothe
neutral/pcondition.Anaccentonthenon-finiteverb(Do you LIKE beer?)hasbeenarguedto
signalnegativeoriginalbias(Asher&Reese2007;Turco,Dimroth&Braun2013)comparableto
thattriggeredbyanaccentonthefiniteverb(DO you like beer?)(Romero&Han2004,building
onHöhle1992).Notethatthedifferentproportionofaccentsontheverbcannotbeattributed
todifferencesininformationstatusoftheobjectacrossconditions.Thecaption/picturepairs
thatmanipulatedcontextualevidencebiaswerematchedforinformationstatusacrosscondi-
tions.Furtherresearchisnecessarytoarriveatamorecompleteunderstandingofthepragmatic
effectsofthefinalpitchrisevs.fallinthesecontexts.

3 Experiment 2
3.1 Methods
3.1.1 Participants
Forty-twoGermannativespeakers(between18and37years,M=24.7;SD=2.9;15
males,27females)participatedforasmallfeeorcoursecredit.Theywereallrecruited
fromtheparticipantpooloftheDepartment of Linguistics – University of Konstanz  (Germany).
Noneoftheparticipantswasawareofthegoaloftheexperiment.Informedconsentwas
obtainedfromeveryparticipant.

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ / really-PosQ really-PosQ

Neutral HiNQ (outer) PosQ 

¬p HiNQ (outer/inner) LowNQ

Table 15: Results for preferred PQ form per pragmatic cell in English.
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3.1.2 Materials
ThematerialsweresimilartotheEnglishmaterials.Threestudentassistantstranslated
theEnglishmaterials intoGerman.However,giventhestructureof thetwolanguages
itwasnotalwayspossibletohavethesamecaption/picturepairsacrosslanguages(in
Germanthedistinctionbetweenlowandhighnegationcanberealizedovertlyonlyin
certainconditions,suchasquantifiedsentences,cf.Schwarz&Bhatt2006).Thefulllistof
questionsforthetwolanguagesisshowninTableA1intheAppendix.Intotal,17items
wereconceptuallyandstructurallysimilaracrosslanguages(seeboldfaceinTableA1).
Thirteennewitemshadtobeconstructed.
Inthetranslationandconstructionprocess,thethreestudentassistantswereinstructed
tocompilenaturallysoundingGermanquestions.Oneofthestudentassistantoptedfor
really-PosQswithaV2syntax(i.e.,Wirklich? Es gibt...?‘Really?Thereis...?’),oneforreally-
PosQwithV1syntax(i.e.,Wirklich? Gibt es...?‘Really?Isthere..?’)andthethirdproduced
amajorityofV2patterns(28V2-itemsoutof30),whichistheoptionwefinallyopted
for.AsintheEnglishversionoftheexperiment,thelinguisticmaterialswereevaluated
bysixadditionalparticipantsbeforethestartoftheexperimentandmodifiedifnecessary.

3.1.3 Procedure
TheprocedurewasidenticaltoExperiment1.ParticipantsweretestedinthePhonLab at 
the University of Konstanz.Theexperimentlasted19minutesonaverage.

3.2 Results
ThedatawerecodedasinExperiment1.Infourcases,participantsdidnotproduceany-
thing.Intotal,participantschosethe“other”optionin34ofthe1260trials.Whatpartic-
ipantsproducedinthe“other”casesweredoublecodingsin14cases(e.g.,Wirklich, gibt 
es keinen Bus nach 21 Uhr?,‘Really?Istherenobusafter11p.m.?’,41%),wh-questions
in5cases(15%ofthecases),declarativequestionsin3cases(9%),10caseswithvery
differentwording(29%)andtwotagquestions(6%).
LiketheEnglishparticipants,theGermanparticipantsalsoaddedextraparticlestothe
polarquestiontypes.Thisoccurredin34casesoverall.Mostfrequentwerealso (discourse
particle) (9x), auch ‘too’(5x), dann ‘then’ (4x),denn (discourseparticle)(3x),andmehr 
‘more’(3x).
ThedatawereanalysedasinEnglish.Thepercentageofselectedquestiontypesacross
conditionsisshowninFigure5.Theresultsofthet-testscomparingthemostfrequently
selectedPQformagainst50%aresummarizedinTable16.SimilartoEnglish,thepropor-
tionofthepreferredchoicewasabove50%infiveoutofthesixconditions.Again,the
onlyconditioninwhichthepreferredchoicewasnotchosensignificantlymoreoftenthan
50%wasthePosQintheneutral/pcondition.14 
InEnglish,theprosodicanalysisindicateddifferencesintherealizationofreally-PosQ 
acrossconditions(neutral/pand¬p/p),whichsuggeststhatthereally-PosQsproducedin
the neutral/pconditiondidnothavethesamefunctionasinthe¬p/pcondition.
TocorroboratetheprosodicdifferencesfoundforEnglishalsoforGerman,weprosodi-
callyanalyzedasubsetoftheGermandata(Gibt es einen Supermarkt? ‘Is there a super-
market?’, Gibt es einen Tutor? ‘Isthereatutor?’, Gibt es einen Direktflug? ‘Isthereadirect

 14Analyses for the secondary choices showed that for conditionsneutral/neutral and¬p-p, the secondary
choicedidnotdifferfromchance(p=0.1and0.6,respectively).Intheneutral/¬pandp/neutralcondi-
tions,thesecondarychoicesweresignificantlybelowchancelevel(bothp-values<0.01).Intheneutral/p 
andp/¬pconditions,thesecondarychoicesweresignificantlyabovechancelevel(bothp-values<0.005).
AsinEnglish,thereally-PosQseemstobeastrongcompetitortoPosQintheneutral/pcondition.Unlike
English,theLowNQseemstopresentsomecompetitiontotheHiNQinthep/¬pcondition.Wewilllook
closelyatthedifferencebetweenEnglishandGermaninthelatterconditioninSection4.
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flight?’, Gibt es eine Mensa? ‘IsthereaMensa?’, Hast du ein Fahrrad? ‘Doyouhaveabike?’, 
Hast du ein Auto? ‘Doyouhaveacar?’, Hast du einen Ausweis? ‘Doyouhaveapassport?’, 
Hast du eine Garage? ‘Doyouhaveagarage?’).
Theresultsoftheprosodicanalysis(seeTable17)showedthatwirklich ‘really’ was 
producedwithahigh-risingtuneinallofthecases(unlikeinEnglish,wheretherewas

Figure 5: Percentage of selected questions across condition. Whiskers represent the 95% confi-
dence interval.

preferred  
choice

average value analysis by sub-
jects

analysis by  
items

neutral/neutral PosQ 59% [52;67] t1(41) = 2.7, p < 0.01 t2(29) = 2.1, p = 0.04

neutral/¬p LowNQ 69% [63;76] t1(41) = 6.4 p < 
0.0001

t2(29) = 5.2, p < 
0.0001

neutral/p PosQ 51% [43;60] t1(41) = 0.3, p > 0.7 t2(29) = 0.5, p > 0.6

¬p/p really-PosQ 65% [57;73] t1(41) = 3.8, p < 
0.0005

t2(29) = 2.7, p = 0.01

p/neutral HighNQ 69% [61;77] t1(41) = 5.1, p < 
0.0001

t2(29) = 4.5, p < 
0.0001

p/¬p HighNQ 58% [50;66] t1(41) = 2.0, p = 0.05 t2(29) = 2.2, p = 0.03

Table 16: Average percentage of the most frequently chosen responses for each condition in Ger-
man, together with the 95% CI (averaged by subjects) and results of one-sample t-test of the 
by-subjects and by-items analysis.

¬p/p (N = 25) neutral/p (N=13)
accent on non-finite verb 10 (40%) 1 (8%)  

rise ending in a high plateau (H-%) 11 (44%) 7 (54%)

high rise (H-^H%) 11 (44%) 6 (46%)

low rise (L-H%) 1 (4%) 0

nuclear fall (H* L-%) 2 (8%) 0

Table 17: Absolute and relative number of accents on the finite verb and the nuclear tunes of the 
question in conditions ¬p/p and neutral/p.
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morevariation).Regardingthedistributionofaccentsinthesecondpartofthequestion,
therewas,importantly,ahigherproportionofaccentsonthefiniteverb(e.g.,Wirklich? 
Es GIBT einen Supermarkt‘Really?ThereISasupermarket?’)inthe¬p/pconditionthanin
the neutral/pcondition.Notethatnotallaccentsonthefiniteverbwerethesoleaccents
inthephrase,butsomeoccurredtogetherwithanadditionalaccentontheobject.Other
thanthat,therearenostrongdifferencesacrossconditionsintherealizationofnuclear
tune,besidesaslightlyhigherproportionofquestionsendinginahighplateau(H-%)in
the neutral/pcondition.Conversely,wehaveafewcasesoffallingandlow-risingques-
tionsinthecondition¬p/p, twoprosodicformsthatarenotattestedintheneutral/p 
condition.Intheneutral/pcondition,themostfrequentpatternisahigh-rise.

3.3 Discussion
TheGermanexperimentalresultsaremappedtothetwo-biasmatrixinTable18.
ThedistributionofprimaryPQchoicesacrosspragmaticconditionsisidenticaltothe
onewefoundforEnglish.Theoverallresultsare,thus,thesame.
With respect toRQ1,bothoriginalbiasandevidencebiasaffect the selectionofPQ
formsinGerman.
WithrespecttoRQ2,thebiasesinfluencetheselectioninthetwolanguagesinthe
sameway,sincetheprimarychoicesforeachcellarethesame.Thepredictionscon-
cerningtheneutral/neutralcellareconfirmedforGermantoo:thefavouredPQchoice
is aPosQ (59%),whileHiNQs (14%)andLowQs (24%)aredispreferred (contra an
only-evidencebiasapproachandanonly-originalbiasapproach,unlessnon-epistemic
bias is factored in). Among the German negative question forms, Outer-HiNQs and
LowNQsconstitute separate form-function types, since theyare selected indifferent
conditions:HiNQsarethepreferredchoiceinthep/neutralcondition(69%)butdis-
preferredintheneutral/¬pcondition(16%),whileLowNQsarethepreferredchoice
inthelattercondition(70%)anddispreferredintheformercondition(15%).Finally,
nexttotheintendedepistemicinterpretation,prefixedwirklich‘really’arguablyhasa
useasdiscourseparticlethatallowsittobeselectedintheneutral/pcondition.The
two interpretations of prefixed really are echoed in the prosodic structure to some
extent.Whenreally-PosQsareselectedinthe¬p/pcondition,wefindmoreaccentson
thefiniteverbthanintheneutral/pcondition.Thisiswhatwewouldexpect,sincethis
prosodicrealizationhasbeenarguedtosignalanegativeoriginalbias(Asher&Reese
2007).Overall,moreresearchisneededontheprosodicrealizationofreally-PosQ in 
thetwolanguages.

4 The ambiguity cell in English and German 
AsdiscussedinSection1.4,ourexperimentaldesigndoesnotallowustotracewhether
Inner-HiNQsarebeingproducedifwelookexclusivelyatEnglish.But,giventhepartial
misalignmentofPQformsandfunctionsbetweenEnglishandGermanthatwesawin
Tables10and11,acomparisonbetweenthetwolanguagesdeliverssomeinsights.The
relevantconditionisthep/¬pcondition,whichhostsanambiguity,asitispredicted

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ / really-PosQ really-PosQ

Neutral HiNQ (outer) PosQ 

¬p HiNQ (outer/inner) LowNQ

Table 18: Results for preferred PQ form per pragmatic cell in German.
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toallowbothforInner-HiNQsandOuter-HiNQsinEnglish.TheresultsforEnglishand
GermanforthiscellareplottedtogetherinFigure6.Tocorroboratetheseemingdif-
ferenceintheproportionofHiNQsinEnglishandGerman,theindividualresponses
forHiNQwere analysedusing a binomialmixed-effects regressionmodelwith lan-
guageasfixedfactorandparticipantsanditemsascrossedrandomfactors,allowing
for random interceptsand slopes (Baayen2008; Jaeger2008;Cunnings2012).The
resultsshowedasignificanteffectoflanguagegroup(ß=0.46,SE=0.24,t=1.9,p
=0.05).Inaddition,intheEnglishdataset,therewasasignificantlyhighernumber
ofspeakersthatpredominantly(inmorethan80%ofthep/¬p-cases)chosetheHiNQ
thaninGerman(22Englishspeakersvs.12Germanspeakers,χ2(1)=4.9,p=0.03).
HowcanweexplainthatthedifferencebetweentheselectionrateofHiNQsvs.LowNQs
isconsiderablylargerinEnglish(67%vs.26%)thaninGerman(58%vs.38%)?Apotential
explanationofthisdifferentialisthefollowing.BothinEnglishandinGerman,whilehold-
inganoriginalbiasforpandbeingfacedwithevidenceagainstp,inmosttrialstheoriginal
beliefpisdouble-checked(outerreading),butinsomeofthetrialstheoppositeproposition
(¬p)isdouble-checked(innerreading).Thepercentageofdouble-checking¬preadingsgives
usthedifferential:thereadingisexpressedusingaHiNQinEnglishandaLowNQinGerman.
Inotherwords,whiletheGermansubjectsselectingaHiNQinthisconditionuniformly
producedtheouterreading,someoftheEnglishsubjectschoosingaHiNQproducedan
outerreadingandsomeaninnerreading.Thisleadsustoexpectasingleintonationalpat-
ternforGermanHiNQsversustwointonationalstrategiesfortheEnglishHiNQsinthis
condition.Thispredictioncanbetesteddirectly.WethereforeanalysedtheHiNQinthe
twosubsetsofthetwolanguagesprosodically,payingparticularattentiontothenuclear
tune,seeTable19andEnglishexamplerealizationsinFigure7.Ashypothesized,there
isnovariationintheGermandata(inwhichthereisnoambiguity),buttherearetwo
distinctnucleartunesintheEnglishdata;abouthalfoftheitemswereproducedwitha
risingandhalfwithafallingnucleartune.15

 15AnalternativeexplanationofthisphonologicalfindingwouldbethattheGermanparticipantsarejustread-
ingoffthesentenceswithoneintonationpatternwhiletheEnglishparticipantsaremorelivelyandplay-act
thequestionsbetter.Wedonotthinkthatsuchanobjectionholds,however.Indeed,inGermanLowNQ
(inwhichtherearetwopotentialreadingsasshowninTable11intheIntroduction),wedofindprosodic
differences:Inhalfofthecases,participantsproducedthenegativeelementkein/keine/keinen ‘no’ with a 
prominentrisingaccent(L*+H);inhalfofthecases,thenegativeelementwasunaccentedorproduced
withaveryweakaccent.

Figure 6: Comparison of choices in the ambiguity cell (p/¬p) across languages.
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OtherthanthisexplanationoftheselectiondifferentialbetweenEnglishandGerman,
weseetwoalternative,butlesspreferred,interpretationsforthedifferenceacrosslan-
guages. First, onemay try to explain it away by saying thatGermans, as opposed to
Englishspeakers,haveapreferenceforthelownegationformkein‘no’overthehighnega-
tionformnicht ein‘n’t...a’forsomereasonunrelatedtobiasortoourexperimentalgoals,
e.g.,becausekeinoccursmuchmoreoftenthannicht einindeclarativesintheirlanguage.
Butthen,theGermans’dispreferencetowardsnicht ein relativetotheEnglish’acceptance
ofn’tshouldbeapparentthroughoutallconditions.Thisiscontrarytofact,however.In
theconditionp/neutral,forinstance,HiNQsareproducedin69%ofthecasesinGerman
andinonly65%ofthecasesinEnglish,seeTables13and16.Furthermore,thislineof
argumentationwouldleavetheprosodicfindingsunexplained.
Second,onemightarguethatGermansarepotentiallymorecircumspectthanEnglish
speakers and therefore have a tendency to leave their original epistemic biases unex-
pressed.Hence,theydefaultmoreoftentoLowNQswithkein thanEnglishtoLowNQs
with not.But,then,Germans’inhibitiontoexpresstheiroriginalepistemicbiasrelative
to theEnglish’expressivismshouldbe found throughoutall conditions.This is,again,
contrarytofact.Incondition¬p/p,forexample,Germanspeakersusedtheovertlybiased
formreally-PosQmoreoftenthantheEnglishspeakersdid(65%inGermanvs.60%in
English).
Importantly, ifourfirstexplanation ison theright track, thengroupingLowNQand
Inner-HiNQasonesingletypeissupportedforGerman(asgenerallyassumed)butnotfor
English(contraAsher&Reese2007;Krifkatoappear).Furtherexperimentsareneeded
totestthispossibilityinmoredepth,comparingLowNQsandNPI-hostingHiNQs,which
haveonlytheintendedinnerreading(seeSection5).Note,furthermore,thatthepresence
ofdifferentprosodicrealizationsinthep/¬pcellinEnglishdoesnotallowustodetermine
whetheraspecificrealizationsignalstheinnerorouterreading.Furtherexperimentsare
neededinordertoinvestigate(i)whichisthepreferredreadingintheconditionp/¬pand
(ii)whatspecificprosodicrealizationsaccompanyInner-andOuter-HiNQs.

Language

English German
nuclear rise 14 30

nuclear fall 16 0

Table 19: Proportion of rising and falling nuclear tunes in the HiNQs in the two languages.

Figure 7: Two sample realizations of the English HiNQ, with a final pitch fall (upper panel) and a 
final pitch rise (lower panel).
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5 General discussion
Twomainresultsemergeclearlyfromthediscussionpresentedabove.
First,thesurfaceformofapolarquestionissensitivebothtooriginalspeakerbiasandto
contextualevidencebias.ThisfindingcontradictsvanRooij&Šafářová’s(2003)proposal,
whichtriestoderivethedatafromBüring&Gunlogson(2000)aswellasthedatafrom
Romero&Han(2002;2004)fromonesinglepragmaticfactor(namely,theutilityvalue
ofpvs.¬pwithrespecttothespeaker’sepistemicstate).But,moreimportantly,thisresult
goescontrawhatisbyandlargemodelledintheliterature.Whilenotdenyingthatother
kindsofbiasmaybeatplay,mostauthorssofarhaveformalizedtheuse-conditionsofPQ
typesbasedsolelyononekindofbiasortheother(Romero&Han2004;Asher&Reese
2005;Reese2006;Asher&Reese2007;Reese2007;Krifkatoappear).Ourexperimental
resultsprovetheseanalysespartial,showingthatacomprehensivepragmaticmodelling
needs,intheend,totakebothkindsofbiasintoaccount.Howexactlythetwotypesof
biasshouldbefactoredintothetheoreticalanalysisisleftopenasfarasourexperimental
resultsgo.Onepossibilitywouldbeto interpret thepreferredchoice ineachcondition
astheonlyfullyacceptableform;inotherwords,theinherentuse-conditionsofthenon-
preferredformsrunsagainstoneorbothbiasesintheinputcontext.Asecondpossibility,
alreadyhintedatinSection1.3,wouldbetoconsider(atleastsomeof)thenon-preferred
choicesasstillacceptablebutnotoptimalbecausetheyfailtomaximizetheexpressionof
bias;sinceanotherPQformexiststhatexpressesahighernumberofthebiasespresentin
thecontext,theformswouldcompeteandthelatterwouldbepreferredovertheformer.
Yetathirdpossibilitywouldbethat(atleastsomeof)thenon-preferredchoicesareaccept-
ablebutnotoptimalduetootherfactors.Forexample,agivenformmaybeadditionally
associatedwithanemotionalattitude(e.g.impatience)thatmakesitmoreplausibleina
givencontextthananotherform.Crucially,therelevantfactorwouldhavetointeractwith
biasessomehow,sinceotherwisethepreferenceforthatformshouldbeacrosstheboard.
Second,resultsrevealthateachpossiblecombination(underexamination)ofspeakeroriginal
biasandcontextualevidencebiaspromptstheuseofspecificpolarquestiontypes.Asshown,
thepreferredprimarychoicesarethesameinbothlanguages,assummarizedinTable20.
WhileinalmostalltheconditionsbothinEnglishandinGermanwehaveidentified
onlyoneprimarychoice,inconditionneutral/p itemergedthatinbothlanguagesthere
isonefavouredchoice(PosQ)withastrongcompetitor(really-PosQ),arguablyduetoan
additionalreadingofprefixedreally.
AsforPQtypes,weextractthefollowingconclusionsfromTable20.PosQsandreally-
PosQsdifferfromeachotherandfromthenegativequestionformsintermsofPQtypes,
asexpectedfromtheliterature.Moreinterestingly,withrespecttothefourconflicting
partitions(i)–(iv)ofnegativequestionsintheliterature(seeendofSection1.1),wehave
seenthat:(a)sinceLowNQsandOuter-HiNQsarechosenindifferentpragmaticcondi-
tionsinEnglishandGerman,theyconstitutetwoseparatePQtypes(contravanRooij&
Šafářová2003);and(b)basedonpreliminaryevidencearisingfromcomparisonbetween

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p PosQ/ Really-PosQ Really-PosQ

Neutral HiNQ (outer) PosQ 

¬p HiNQ (outer/inner) LowNQ 

Table 20: Overview of the primary choices in English and German.
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EnglishandGerman,LowNQsandInner-HiNQsseemtoconstitutedifferentPQtypesin
English(contraAsher&Reese2007;Krifkatoappear).
Howdo the results of our selection studies compare to those obtained inRoelofsen
atal.’s (2012)acceptability studies?Whatwewouldexpect is that the forms thatare
chosenmostfrequentlyinourexperimentwouldbejudgedasverynaturalinanaccept-
abilitystudy.Recall that inRoelofsenetal. (2012), the linguisticencodingofpositive
contextualevidencemadetheevidencetoostrongsothatallquestionswereconsidered
as“redundant”(allconditionswithapositivecontextualevidencewereindeedjudged
asverybad).Forthisreason,wewillleavethecellsneutral/pand¬p/poutofthecom-
parison.Furthermore, theneutral/¬p cellwasproblematicbecause thementionof the
p-propositioncameoutoftheblue(“Didshegetacat?”followingnegativecontextualevi-
dencearisingfromtheutterance“Shegotadog”).Thisleavesthreecellsforcomparison,
asshowninTable21:p/neutral,p/¬pandneutral/neutral.Inthesecells,thepreferred
choicesinourstudiesareratedasveryacceptableinRoelofsenetal.’s(2012)study.
Thepresentexperimentalworkmakesafirstbutnecessarysteptowardsamoreaccurate
empiricalcharacterizationoftheroleofbiasesinthepolarquestionformsconsidered.In
thefuture,weplantorunacceptabilitystudieswithourmaterialstobeabletocompare
theresultsfromthetwotypesoftasksmoredirectly.
Twoimmediateopenissuesthatweexpecttotackleinfutureresearcharethefollowing.
First,thetypologyofnegativequestionsneedstobefurtherinvestigated.Inafirstfuture
experiment,wewilladdressthedistinctionbetweenInner-HiNQsandLowNQsinEnglish
moredirectly.Wewilltest,usingacomprehensionstudy,whetherEnglishLowNQsdif-
ferfromInner-HiNQswithNPIsintermsofmandatoryoriginalspeakerbias.Inasecond
futureexperiment,weplantoexamineLadd’s(1981)intuitiveambiguitymoreclosely
bycomparingthebehaviorofHiNQshostingPPIs,HiNQshostingNPIsandambiguous
HiNQswithoutPPIs/NPIs.
Second,fromaprosodicperspective,itisnotclearwhichprosodicformsrelatetowhich
kindsofbiasandwhethertheprosodicrealizationalonecandisambiguatedifferentPQ
typesinstring-identicalforms.Infuturestudies,weplantouserecordingsofpolarques-
tionstoa)analyzetheprosodicrealizationsinmoredetailandb)totrainaclassifierthat
allowsustopredicttheunderlyingbiasgivencertainmorphosyntacticformsandprosodic
realizations.
Once theseandother empirical issuesare settled, thequestionarises,how thebias-
relateduse-conditionsof the studiedquestion forms shouldbemodelled theoretically.
Inthelastyears,thelinguisticliteraturehasseenimportantrefinementsofStalnaker’s
(2002)CommonGround (CG) and its dynamics, distinguishing between the discourse
commitmentsofeachconversationalparticipant(Gunlogson2003),the“Table”(Farkas
& Bruce 2010) and strong vs. tentative commitments (Malamud& Stephenson 2015).
Withthisrichersysteminplace,theissueishowtomodelthecomplexmeaningofeach

ORIGINAL BIAS

CONTEXTUAL EVIDENCE
p Neutral ¬p

p NA NA

Neutral HiNQ (outer)
rating in Roelofsen et al: 1.76

PosQ 
rating in Roelofsen et al: 1.41

¬p HiNQ (outer/inner) 
rating in Roelofsen et al: 1.87

NA

Table 21: Comparison of our results with the acceptability ratings (1 – very natural, 7 – very unnat-
ural) in Roelofsen et al. (2012). The problematic cells are marked as NA.
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questiontypesothattherightbitsoftheCGareupdated.Onepossibilityistomaintain
veryleansemanticsforthesequestionformsandderivetheirbiasesfromtheirpragmat-
ics,usinge.g.,Gricean implicatures (Romero&Han2004;Lauer2014)oradecision-
theoreticalapproach(vanRooij&Šafárová2003).Anotherpossibilityistoenrichtheir
semanticrepresentation.This,inturn,canbedonebymakingthepropositionalcontent
morecomplex(usinge.g.,InquisitiveSemanticsasinFarkas&Roelofsen2014;toappear)
orbyaddingalayerofsemanticcontenttoit:e.g.,aspeechactlayer(Krifkatoappear)
oracontext-managementlayer(Repp2013;Romero2015).

Additional File
Theadditionalfileforthisarticlecanbefoundasfollows:

• Appendix.DOI:https://doi.org/10.5334/gjgl.27.s1
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