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1 Intonation yields minimal pairs

This is awork of lexical semantics.Hereis asomewhatplayful (but accurateenough)look
at thelexical itemsunderinvestigation:

(1) a. , — ( )

b. “ ” ` '

c. SO so so

They areall, of course,ambiguousandhomographic,thoughtheindeterminacy hereseems
not to bemoreextremethanin therealmof traditionallexical items. My concernis with
(a few of) the usesof theseitemson which they mark reliableintonationalandsemantic
effects.In particular, I aimto identify caseswherethey serveaswindowsinto multidimen-
sionalcontentin thesenseof Potts2005.

The devicesin (1a) areall availablefor isolatingsupplementary(appositive, par-
enthetical)materialfrom theclausesthatcontainthem(Potts2005). In this paper, I look
in particularat contrastingrelative clausescaseslike (2a, b), wherethe commassignal
importantfeaturesof theintendedstructure,meaning,andpronunciation.
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(multi-channel)connectionbetweenintonationalmeaningandsemanticmultidimensionality. Thanksalso
to JanAnderssen,Ash Asudeh,FrancescaFoppolo,JohnKingston,ManfredKrifka, Tom Roeper, Florian
Schwarz,andMatt Wolf.
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(2) a. #The linguist, who works on presuppositions,is taller thanthe linguist, who
worksonvowel harmony.

b. The linguist who works on presuppositionsis taller than the linguist who
worksonvowel harmony.

The meaningof the restrictive relative in (2b) combineswith the propertyexpressedby
linguist to form the argumentto the determiner, whereas,in (2a), the supplementaryrel-
atives' denotationsapply to theentity denotationof the linguist to yield propositionsthat
areindependentof themain-clause's content,which is identicalto thatof #Thelinguist is
taller thanthelinguist.

Quotationmarkssuchas thosein (1b) serve many purposes:distinguishinguse
from mention,highlighting linguistic objects,de�ning terms,etc. The analysisof these
usesis complex andimportant(seeRecanati2001for discussion),but I mostly setthem
asidein favor of exampleslike (3a), wherethe quotationmarksindicatethat the strings
they containareto betreatedaspicking out speci�c linguistic objectsin additionto their
their regulardenotations(or somethinglike them).

(3) a. Chrisaskedfor “[æ]pricots”,not “[ ��� ]pricots”.

b. #Chrisaskedfor apricots,not apricots.

Example(3a)entailsthatChrisaskedfor apricots,andit alsocontributesapropositionex-
pressibleasroughly`Someone(possiblyChris,possiblythespeaker or addressee)uttered
theword apricotswith an initial low front vowel'. In virtue of the intonation,this single
sentenceexpressestwo distinct propositions;cf. (3b), which lacksthe quotative contour
andis thuscontradictory.

My third and�nal casestudyis thestressedparticleSO in (4a),which is of interest
primarily because,I argue,it is anEnglishlexical itemwith inherentfocal stress.

(4) a. Chrisis SOnext in line.

b. � Chrisis sonext in line.

Example(4a)functionsprimarily to expressthepropositionthatChrisis next in line. But it
hasasecondarydimensionof meaning:SO indicatesthatthespeakeris stronglycommitted
to thepropositionalcontent.So,for thesecondarymeaning,we entertherealmof speech-
acts(Krifka 2001;Truckenbrodt2004,amongothers).

Spaceis limited, andtheconstructionsarecomplex and,with theexceptionof SO,
discussedelsewhere(Potts2004,2005),soI will focusmostof my attentiononestablishing
thefollowing theoreticalclaims:

(5) a. In eachof the(a) examplesin (2)–(4),we have somekind of semanticmulti-
dimensionality(Bach1999;Potts2005).

b. Intonationis thede�ning featureof eachof the(a)examplesin (2)–(4).

c. It' s no surprisethatintonationandmultidimensionalityarrive together:sepa-
ratemessagestravelmoreeasilyonseparatechannels.
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The ideabehind(5c) is thatanutterances's intonationcontouris suf�ciently independent
of theword- andphrase-level phonologythat it cancarry its own message.Sowe have a
functionalexplanationfor why thesetwo areasof grammarareintertwined.

Broadlyspeaking,my goalis to showcasethecomplex connectionbetweenintona-
tionalphonologyandsemanticmultidimensionality.

2 Commaintonation

Thecommasin (6), like thosein (2a),areto be takenseriously. They have reliableinto-
nationaleffects,andahostof semanticcontrastswith restrictiverelativeclauses�o w from
theirpresence(Emonds1976,1979;Potts2005).

(6) Arlo thinksthatAli, who workson presuppositions,is aphonologist.

Supplementaryrelativeshave an extremelywide syntacticdistribution. They canmodify
all nonquanti�cationalnominalphrasesaswell aspredicatesandfull clauses.But their
scopalpropertiesremainuniform: they alwayshave widestscope,which is in effect the
sameassayingthat they arescopeless.Thus, in (6), thoughthe supplementaryrelative
who works on presuppositionsis in the syntacticscopeof the belief predicatethink, its
contentis not evaluatedin that attitudecontext. Rather, it is treatedas thoughit were
unembedded(asserted)content. At the level of informationstructure,we cansaythat it
introducesnew but typically secondaryinformation— commentary, in thesenseof Asher
2000.

Theonly overtaspectof theserelativesthatdistinguishesthemfrom their integrated
counterparts(e.g.,(2b)) is foundatthelevelof intonationalphrasing.Selkirk(2004)argues
for thefollowing structurefor thesupplementaryrelative theRomans,whoarrivedearly.

(7) IntP
X X X X XX

������
MaP

a a aa
!!!!
H* L-

theRomans

MaP
` ` ` ` ` `

      
!H* L- !H*L-H%

whoarrived ear ly

A supplementaryrelative is madeup of two importantpieces: the anchor(the Romans
in (7)) and the supplementaryclause(who arrived early). Eachof theseis parsedasa
Major Phrase.Theentiresupplementaryrelative is anIntonationPhrase,and,in turn, it is
distinguishedby a continuation(L–H%) riseat its right edge,sothatsubsequentmaterial
is alsoparsedasanIntonationPhrase:

(8)
�
IntP theRomans,whoarrivedearly,

� �
IntP founda landof woodedhills

�

In contrast,accordingto Selkirk's analysis,therestrictive relative is intonationally
nobiggerthanaMajor Phrase,andit doesnot induceany signi�cant pitch resetat its right
edge:
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(9) MaPh h h h h h hh
((((((((

H* !H* !H*L
theRomanswho arrivedear ly

This contrastinganalysisin the intonationalphonologyis easily pairedwith the
semanticsdevelopedin Potts2005.On thatanalysis,thecommaintonation(looselychar-
acterizedin that work) is interpretedasa function that takes property-level expressions
(typically) andmapsthemto their conventionally-implicatedcounterparts.It is dif�cult
to sayexactly whatconventionally-implicatedcontentconsistsof andhow it differs from
regularcontent(Potts2003;PottsandKawahara2004),but, fortunately, a well-developed
typetheorypermitsusto exploretheissuesrelatingto semanticcompositionwhile remain-
ing relatively freeof commitmentsregardingthedenotationsin question.At theheartof
theanalysisis the following theoryof semantictypesandtheir (very generallyspeci�ed)
model-theoreticdomains:

(10) semantictypes

a. eandt areregulartypes

b. e is a conventional-implicature
type

c. if s and t are regular types,
thenhs ; t i is a regulartype

d. [. . . see(27) . . . ]

e. if s is a regulartypeandt is a
conventional-implicaturetype,
then hs ; t i is a conventional-
implicaturetype

f. nothingelseis a type

(11) domains

a. the domainfor type e is De, a
setof entities

b. the domainfor type t is Dt , a
setof propositions

c. the domain for type hs ; t i is
Dhs ;t i , the set of all functions
from Ds into Dt

d. [. . . see(28) . . . ]

e. the domain for type e is
De, the set of conventionally-
implicatedmeanings

In section4, I �ll in the (d) clauseswith producttypesand their associatedCartesian-
productdomains,therebyaccessinga secondsenseof semanticmultidimensionality. For
extensivediscussionof de�nitions like (10),seePotts2005:§3.

Thelexical entryfor commaintonationshouldcaptureits shift into thetypespace
of conventionalimplicaturesaswell asits complex effect on theintonation.Thesemantic
shift is easilyachieved,asin (12).

(12) l f l x : f (x) : hhe;ti ;he;eii

Thismeaninghandlesonly nominalsupplementaryrelativeslikethosein (2a)and(6); for a
generalizationto thosethatmodifyverbphrasesandclauses,seePotts2005:§4.Thechange
in meaningspeci�ed in (12) is purelysyntactic:a regularly-typedpropertyexpressionis
shifted to onewith a conventional-implicaturetype. On this analysis,we remainin the
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realmof propositionalmeanings(Dt = De). However, thecompositionrule in (13) treats
theinputin (12)muchdifferentlythantheoutput.Thishaswidespreadeffectsonthenature
of semanticdenotationsfor sentences.

(13) multidimensional application

g : s
�

b(g) : e
H HH

���
b : hs ;ei g : s

The root nodein this tree is multidimensionalin the sensethat it is decoratedwith two
completelyindependentlogical expressions.Eachin turn hasan independentdenotation.
We specify, aspartof theinterpretiveprocess,thatall e-typeexpressionscontributeto the
tupleof meaningsthat constitutesthe overall semanticvalueof thesentencein question.
This givessuchmeaningswidest scope,and it deliversmultidimensional�nal semantic
values.

I now turn to thelexical entry's intonationalphonology. Selkirk'sanalysissuggests
that,in therealmof supplementaryrelatives,wearedealingwith thefollowing sortof local
intonationaltree:

(14) IntP
QQ��

MaP MaP

This could standaspart of the lexical entry. But it seemsbetterto encodeit in a form
thatmovesin stepwith thesemanticsin (12). Theslashnotationof categorial grammaris
ideallysuitedfor this task,andit requiresaminimumof technicalapparatus:

(15) a. A=RB is thecategory of anexpressionthat is looking for a B to its right and
will outputanA if it �nds one:

A=RB B
A

b. A=L B thecategory of anexpressionthat is looking for a B to its left andwill
outputanA if it �nds one:

B A=RB
A

With thisnotationfor categories,wecancollapsethelocaltreein (14)to thesinglecategory
in (16).

(16) (IntP=LMaP)=RMaP

Thus,in sum,thelexicalentryfor commaintonationcantaketheformof thepairconsisting
of (12)and(16):
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(17) commaintonation



(IntP=L MaP)=RMaP ; l f l x : f (x) : hhe;ti ;he;eii
�

I closethis sectionwith a look at theoverall analysisof thesupplementaryrelative
theRomans,whoarrivedearly.

(18) IntP
X X X XX

�����
MaP

a a aa
!!!!
H* L-

theRomans

MaP
` ` ` ` ` `

      
!H* L- !H*L-H%

whoarrived ear ly

the(romans) : e
�

comma(arri ve-early)( the(romans)) : e
` ` ` ` ` `̀

       
the(romans) : e comma(arri ve-early) : he;ei

arri ve-early: he;ti

Theexpressioncommaabbreviatesthefunctionspeci�edin (12). Therootnodein these-
manticparsetreeis, asnotedabove, semanticallymultidimensional.With the intonational
phonologyright next to it, wecaneasilyidentify aconnectionbetweenthetwo: theword-
and phrase-level phonologyis the vehicle for the entity-level expressionthe(romans),
whereasthe intonationalphonologycontributes the conventional implicatureexpressed
with comma(arri ve-early)( the(romans)) .

3 Intonational reductions

Theaboveanalysisdependsheavily ontheintonationalphonology— theperceivedcomma
intonation— of supplementaryrelatives.Onemight wonder, though,aboutthereliability
of theseintonationalcontrasts.WatsonandGibson(2004)arereassuring.They provide
experimentalevidencethatintonationis in factessentialto thecontrastbetweenthesetwo
classesof relativeclauses,but theresultspresenta puzzlewhosesolutionarguablyhinges
on asystematicandwidely attestedkind of phoneticreduction.

WatsonandGibsonpresentedsubjectswith exampleslike thosein (19) andasked
themto readthemaloudfor listeners.

(19) a. restrictive interpretation of a subject relative
A groupof �lm critics praiseda directorat a banquetandanotherdirectorat
a �lm premiere.Thedirectorwhothecritics praisedat a banquetinsultedan
actor froman actionmovieduringan interview.
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b. nonrestrictive interpretation of a subject relative
A groupof �lm criticspraisedadirectorandaproducer. Thedirectorwhothe
critics praisedat a banquetinsultedanactor fromanactionmovieduringan
interview.

Hereare the resultsof their experiment,for both subject-andobject-modifyingrelative
clauses:

(20) percentageof pre-relative clauseintonational boundaries
subjectmodi�er objectmodi�er

restrictive interpretation 10.0% 38.6%
nonrestrictive interpretation 27.7% 49.1%

Of theseresults,WatsonandGibsonwrite:

As expected,discoursestructureappearsto play a role in determininginto-
nationalphraseplacement.In particular, relative clauseswith non-restrictive
readingsand relative clausesthat modi�ed a direct object were more likely
to be precededby an intonationalphraseboundarythanrelative clauseswith
restrictive interpretationsandrelative clausesthat modi�ed a subject. These
datasuggestthatspeakersuseintonationalboundariesto disambiguaterelative
clauses. (WatsonandGibson2004:47)

Theseresultscanthusbetakenassupportingthesemanticanalysisof Potts2005,in which
intonationis thecruxof thisdivision in therelative-clausedomain.Onemightnonetheless
wonderwhy the numbersarenot morede�niti ve. Why, for instance,aresubjectsupple-
mentaryrelativesintroducedby discernibleintonationalboundarieslessthan30% of the
time?Couldtheseresultsin factbeconstruedasquestioningthecentralrole of intonation
thatPotts(2005)andSelkirk (2004)assume?

I think thatthisnegativeconclusionwouldbetoohasty, becausethereis agenerally
availableexplanationfor why thepercentageof intonationalboundarieswith supplements
is relatively low. A conjecture:

(21) Conjecture

Intonationaleffectsareoftenreducedwhenthe(linguistic or extra-linguistic)con-
text biasesin favor of theinterpretationit woulddeliver.

This conjecturemakespredictionsfor a wide varietyof constructionsthatseembased,in
whole or in part, in propertiesof intonationalphonology. For instance,many languages
(e.g.,Russian,Italian) distinguishdeclarativesfrom polar interrogativesentirely in thein-
tonationalphonology. But whenthecontext indicatesthatthespeaker is not in apositionto
assertthedeclarative's content,thequestioninterpretationis theonly onepossible,given
theGriceanmaximof quality (assertonly whatyou have suf�cient evidencefor). In this
setting,the intonationis not essentialto choosingbetweenthe two potentiallyavailable
meanings,andthus,by (21), it shouldoftensurfacein phoneticallyreducedform.
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Similarly, if thesentencecontainsadiscourseparticlethatappearsonly in interrog-
atives(or only in declaratives),theintonationalcontouris in effect redundant.It cansafely
bereduced,andso,by (21), it shouldoftensurfacethisway.

Focusprovidesasecondareaof support.Whenthefocusassociateof anexpression
likeonly is clearfrom thecontext, thefocal stresscanbereduced.Written languageoften
providesexamplesof maximalreductionof theintendedfocus:whenthewriter fails to use
capitals,italics,bold,or oneof theotherorthographicdevicesfor indicatingapitchaccent,
the readeris left to recover the semanticfocusentirely from the context. The American
HeritageDictionary is quitesensibleon thispoint:

Thoughstrict grammariansinsist that the rule for placementof only should
alwaysbefollowed,thereareoccasionswhenplacementof only earlierin the
sentenceseemsmuchmorenatural,andif thecontext is suf�ciently clear, there
is no chanceof beingmisunderstood. (AmericanHeritageDictionary)

Thus, in light of this evidence,we can reexamineWatsonand Gibson's (2004)
numbers,(20). We now expect the introductorycommaintonationof a supplementary
relative to be reduced,perhapseven eliminatedfrom the phoneticrepresentation,if the
headnouncannotbe interpretedrestrictively. This canhappenfor grammaticalreasons.
For example,propernamescannotbe modi�ed by restrictive modi�ers (unlessthey are
pressedinto serviceascommonnounswith determiners).Thus,a sequenceof the form
Chriswho likeswalking at night caninvolve only a supplementaryrelative andmight in
turn lose its distinctive contour, coming to resemblea restrictive relative intonationally.
Similarly, in WatsonandGibson's examples,the experimentalscenarioworks to ensure
thatspeakerschooseoneor theotherinterpretationfor therelative clause.This pavesthe
way for phoneticreductionsof theintonationalboundary.

4 The quotativecontour

A few yearsago,theAtlanticMonthlytackledtheimportantissueof how to identify quoted
materialin speech:

DAVID RADWIN, of Berkeley, Calif., writes, “How doesone vocalizethe
quotationmarksthatbegin andenda quotation?Are quoteandunquotecor-
rect?”

If youwantto gettechnical,youcansayquoteandclose(theoppositeof open,
not theoppositeof far) quoteinstead.[. . . ] Oddly, thesewordsareoftensaid
together. For instance,from a FebruaryCNN transcript:“. . .hadphonecalls
madeto three–quoteunquote–`prominentIndiangovernmentof�cials.' ” How
thelisteneris supposedtoknow wherethequotationendsI havenoidea.(From
WordCourt,By BarbaraWallraff, TheAtlanticMonthly, May 2002(p. 116))

I suspectthatWallraff is beingdisingenuous.After all, thepersonmakingtheCNN tran-
scriptseemsto have �gured out wherethequotationends.Sotheremustbesomethingin
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thesignalthat indicatesbothboundariesof thequotation.My hypothesisis that this is a
fact aboutintonation. A quotative contour. For the exampleat hand,the string probably
soundedmuchlike this:

(22) They madephonecallsto three
H* L H% H*L H% H* L H% H*L H%

“prominent Indian government of�cials”.

AlthoughI ampresentlyunsureof exactly how to characterizethequotative contour, (22)
seemsrepresentative,andsuggeststhefollowing hypothesis:

(23) Lexicalization hypothesis

In quotation,eachprosodicword projectsto its own intonationalphrasewith a
rise–fall–risecontour.

This contourmight be supplementedin speechby body language— air quotes,though
it shouldbe notedthat these,like quote–unquote, areoften pre�xing. In print, speakers
usequotationmarksandrelateddevices.Like commaintonation,thequotativecontouris
subjectto phoneticreductionwhenthe linguistic or utterancecontext clearly demarcates
the boundariesof the quotation. The considerationsof section3 areperhapseven more
importantfor this casethanfor commaintonation,sincethequotativecontour, asdepicted
in (23),andexempli�ed in (22), is demandingin its constantpitch resetting.

Quotationsof this kind areanalyzedin detail in Potts2004. I do not review the
completeanalysishere,optinginsteadto highlight themultidimensionalaspectof it, which
is basicallylocalizedin the semanticsfor the quotedphrase.Simplifying somewhat,we
cansaythatthequotedphrase“ [æ]apricots” in (3a)makesthefollowing dualcontribution:

(24) “[æ]pricots”

a. thesetof all apricots(a real-world object)

b. thelinguisticobject[æ]pricots,with its particularphonologyandsyntax

Thecompositionalsemanticsof Potts2004is designedto ensurethatboththesemeanings
arefully incorporatedinto thesemantics,sothatthe�nal meaningof the�rst clauseof (3a)
is asin (25).

(25) a. Chrisaskedfor someapricots

b. x utteredthephrase[æ]pricots

The value of x is suppliedby the context of utterance. The felicity conditionsfor the
freevariablearesimilar to thoseassociatedwith deicticpronouns,which accountsfor the
anaphoriccharacterof this kind of quotation.

Quotationmanifestsadifferentkind of multidimensionalitythanwesaw above for
supplementaryrelatives. For supplementaryrelatives,thesecondarymeaningmustin ef-
fect beremovedfrom thecompositionalsemantics,so that it hasinvariablywidestscope;
exampleslike (6) show us that even attitudepredicatescannotscopeover suchcontent.
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With quotation,the situationis morecomplex. Exampleslike (26) indicatethat both di-
mensionsof meaningparaphrasedin (25) canbeunderthescopeof adverbialquanti�ers
(whicharetypical in this regard).

(26) Wheneverheis in Amherst,Chrisasksfor “[æ]pricots”.

a. WheneverChrisis in Amherst,Chrisasksfor apricots

b. WheneverChrisis in Amherst,x says[æ]pricots

This exampleis many-waysambiguous:bothdimensionscanbeevaluatedin thescopeof
thewhenever clause,or externallyto it, in tandemorseparately. Thisfreedomindicatesthat
weneedto integratebothdimensionsof meaninginto thecompositionalsemantics.In Potts
2005andPotts2004,I usepair formationto capturethis integratedmultidimensionality.
It servesasa usefulcontrastwith supplements,therebyfurther illustratingthediversityof
relationsbetweenintonationandmultidimensionalmeaning.

We canusethe type theory to distinguishquotationfrom appositionat a techni-
cal level. The kind of multidimensionalityrepresentedby (24) and(25) is besthandled
by meansof product-typedexpressions,whereproducttypesarede�ned in the following
�eshing-outof de�nitions (10)and(11):

(27) product types

if s and t are regular types, then
s � t is a regulartype

(28) product domain

the domainof s � t is Ds � Dt , the
setof all orderedpairsin which the
�rst memberis drawn from Ds , the
secondfrom Dt

Oncewehaveproduct-typedexpressionsin thegrammar, wecande�ne quanti�ers
andthelike to optionallyor obligatorily takesuchexpressionsasarguments.It is typically
straightforward to shift from the intuitive (one-dimensional)de�nitions to themorecom-
plex multi-dimensionalversionsrequiredfor quotationaswell asfor expressionslike but
andtherefore; seePotts2005:§7.

Beforeclosingthis section,I want to try to de�ect the hypothesisthat quotation
involvessomethinglike focus. Sinceshortquotationsoften soundas thoughthey have
focalstress,thishypothesisis tempting.But it seemsto bemistakenbothsemanticallyand
phonologically;thereis atbestasuper�cial connectionbetweenthesetwo phenomena.

First, quotationdoesnot involve a focal stresspattern. This canbe hard to hear
with shortphrases,but it is clearwith longoneslike(22)above. In (29),I providethefocal
stresspattern(contrastive focus)for thequotation-freeversionof thesamephrase.

(29) They didn't call
H* L

reporters,they called
H* L

prominentIndiangovernmentof�cials.

Instead,of therepeatedrise–fall–riseof (22), we have a relatively �at contourwith focal
stresson thesyntactichead.
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Second,quotationand focushave little in commonin the way of conditionson
appropriateuse.Focuseditemsarenearlyalwaysnew; whena pitch accentfalls on given
material,theresultis typically infelicitous(Schwarzschild1999),asin (30).

(30) a. Burns:TheGodfatherII is a total snooze.

b. #Homer:GodfatherI is aTOTAL SNOOZEaswell.

In contrast,quotedmaterialmustbe given, in the sensethat it nearlyalwaysrequiresan
identicalstringto precedeit in thediscourse:

(31) a. Burns:TheGodfatherII is a total snooze.

b. Homer:Well, PaulineKael saidthatthis “total snooze”is a de�ning moment
in Americancinema.

We can isolatethe semanticdifferencebetweenquotationandcontrastive focusby con-
sideringhow they areboth anaphoric.Contrastive focuson a phaseP presupposesthat
theprecedingdiscoursecontainsa phraseP0 thatis a memberof P's comparisonclassand
distinct from P. Thedistinctnessrequirementis the importantone. It is this requirement
thatquotationmustviolate: quotationof a phraseP is felicitousonly if theprecedingdis-
coursecontainsan utteranceof P itself, sometimesup to andincluding specialphonetic
resemblances.

Summingup: Quotedexpressionspick out linguisticobjectsbut alsohavetheusual
semanticsof their quotation-freecounterparts.Their semanticsis thusmultidimensional.
Thismultidimensionalitytracesbackto anelementof theintonationallexicon,namely, “ ”
(andtheir variants).

5 “Metalinguistic” negation

Theaboveanalysisof quotationextendsin every importantsenseto so-calledmetalinguis-
tic negation(Horn 1989;Geurts1998). On this extension,thereis nothingmetalinguistic
aboutsuchnegation,exempli�ed in (32). Thesentencesin questionaresemanticallymul-
tidimensional. Negationcan target onedimensionor the other, but it remainsa regular
propositionalnegationon bothof its uses.Thus,themultidimensionalapproachachieves
theuni�cation soughtby Horn (1989).

(32) Hedidn't call thePOlice, hecalledthepoLICE.

Theintonationrequiredto signalthis kind of contrastis, I claim, identicalto thatusedfor
quotation.Moreover, it is subjectto thesamediscourseconditions:(32) is felicitousonly
if thecontext providessomeagentto whomwe canattributeanutteranceof stress-initial
police. Thus,at a descriptive level, we have groundsfor assimilatingtheseexamplesto
quotation.

As with the quotedform [æ]pricots, we needto begin with multidimensionalde-
notationsfor the quotedstrings. Example(32) is felicitous becauseits �rst andsecond
sentencesemploy differentpronunciationsof police, asindicatedinformally in (33).
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(33) a.

 � �����
	���


; police: he;ti
�

b.

 ������� 	���


; police: he;ti
�

In the compositionalsemanticsof Potts(2004),thesemeaningscancombinewith predi-
cates,in basicallytheusualfashion,to producepairsof propositions,just aswe saw with
quotation.In thissetting,it is easyto de�ne negationin awaythatcapturesbothits regular
and“metalinguistic”uses.Thosedenotationsaregivenin (34), where[p � q] is a product-
typedexpressionandthusdenotesanorderedpair (by (28)).

(34) a. [[not1([p � q])]] =
D�

w j w =2 [[p]]
	

; [[q]]
E

b. [[not2([p � q])]] =
D

[[p]];
�

w j w =2 [[q]]
	 E

This negationis a function takingpairsof propositionsinto pairsof propositions,a slight
deviation from whatonemightexpectfrom, e.g.,classicallogic. But at its heartit remains
a regularunarypredicate,sinceit negatesjust oneof thetwo dimensions.If it targetsthe
�rst propositionin thepair, wehavearegularnegation.If it targetsthesecond,wehavethe
metalinguisticreading,which is giveninformally in (35) (a representationof themeaning
for the�rst sentencein (32)).

(35) not2

�
hecalledthepolice;

thespeakerutters[
� �����
	���


]

�

Thus, the presenttheoreticalsettingelucidatesthe fact that quotationandmetalinguistic
negationareessentiallythesamephenomenon.

6 Speech-actSO

I movenow to thethird and�nal lexicalizedintonationalmeaningdiscussedin this paper:
speech-actSO. Like commaintonationandquotation,it contributesa secondarymeaning
thatwecanidentify asindependentof themainsemanticcontent.

Whenunstressed,the modi�er so functionsasan intensi�er like very andreally,
andthusit combinesonly with gradablepredicates:

(36) a. Ed is soangryhecouldscream.

b. � Thenumber7 is soprimethatit is oftenusedin examples.

In addition,unstressedso modi�es only adjectives;it cannotappearasaverbalmodi�er:

(37) a. � Ali soranthemarathon.

b. � Theroadsosurroundsthecampus.

However, unstressedso's stressedcounterpart,speech-actSO, which was �rst brought
to my attentionby Lyn Frazier(personalcommunication),hasa muchfreer distribution.
While it retainssomethinglike a degree-basedsemantics,it canappearas the syntactic
modi�er of nongradablepredicates,(38), and it can adjoin to the left edgeof the verb
phrase,(39).
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(38) a. I amSOlooking forwardto your beinghere.

b. I amSOnext in line.

(39) a. Ali couldSOrunwin thatrace.

b. Nancy couldSOwearthatdress.

Throughout,SO seemsto contributesomethinglike I amstronglycommittedto thepropo-
sition thatS, whereSis theclausein questionwith SO removed. For instance,(39a)says
roughly that thespeaker feelsstronglythatAli couldwin that race.Example(38b)might
indicatethespeaker'sstrongmoralandlegalcertaintyabouthispositionin thequeue.

Intonationalprominenceseemsto bethefactorthatdistinguishesSO from so. The
two havegradabilityin common,but they appearto bede�ned for muchdifferentdomains:
unstressedso hasfunctionsfrom degreesinto propertiesin its domain,whereasSO seems
to have in its domainfunctionsfrom entitiesinto actsof assertion.Thus,unlike supple-
mentaryrelativesandquotation,the contribution of speech-actSO seemsfundamentally
differentfrom what we �nd in the realmof regular content.We might look to proposals
like that of Krifka (2001)to characterizeit in termsof the theoryof speech-acts(Searle
1969). (But seeGeurtsand Maier 2003 and Truckenbrodt2004 for more conservative
alternatives.)

7 The designof the grammar

Exampleslike thosediscussedin this papersuggestthatit might bewiseto reconsiderthe
designof the grammarwith particularattentionto the waysthat soundandmeaningare
permittedto interact. In my view, the examplessuggestthatwe shouldmove to a model
like that of Ginzburg andSag(2001)or Steedman(2000,2001), in which sound,form,
andmeaningall interactfreely. But morerestrictivemodelscanprobablyencodethesame
basicinsights(thoughthey might have to becraftieraboutit).

In (40), I presenta stripped-down versionof the popularY-model for linguistic
frameworks,alongwith a typical exampleinvolving syntacticF-markingin theserviceof
analternativesemanticsfor focus.

(40) syntax

semantics phonology

�
DP LisaF

�

hh�
DP LisaF

� ii
=

( �

�

;
���

;

���

)

H* L
[

	���
��

]

The arrows representmappingsfrom representation-typesinto representation-types.In
this mode,the arrows �o w from the syntaxto the phonologyand the semantics,which
arenot themselvesrelated.However, to the extent that focussemanticscorrelateswith a
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phonologicalpitchaccent(for discussion,seeRooth1985;Beaveretal. 2004),weneedto
import somephonologicalinformationinto thesemantics.This is achieved,in this limited
model,via syntacticmarking,which hasbothphonologicalandsemanticre�exes.

Thismodelworkswell, andbringswith it theforceof tradition,but it seemsworth
exploring alternatives. One might, for instance,look askanceat the `forward-looking'
features(e.g., the F-marking)requiredon this view. Here is an alternative model that
eliminatestheneedfor them:

(41) phonology syntax

semantics

H* L
[

	���
��

]
�
DP Lisa

�

hhD H* L
[

	���
��

]
;
�

DP Lisa
� Eii

=

(
�

�

;
���

;

���

)

In essence,thismodelassumesthatthesemanticallyinterpretedobjectsarepairsconsisting
of aphonologicalrepresentationandasyntacticrepresentation.

I shouldnotethatthesetwo modelsmightbedescriptively equivalent.For instance,
to make (40) work, onemusthave someintonationalfeaturesin thesyntax.To make (41)
work, the interpretationfunction, [[�]], musthave pairshphonology;syntaxi in its domain.
Thus,steppingback,weseethat,in bothmodels,thesemanticsmustintegrateinformation
from boththeP- andS-sidesof thegrammarto deliver theintendeddenotations.

Wecouldmoveto anevenmoreintegratedmodel,in whichsound,form,andmean-
ing arenot restrictedin their interactions.BachandWheeler(1981)�rst madethis move,
in thesettingof categorial grammar. I employ their modelin Potts2004,wherethebasic
objectsof thetheory— its lexical items— encodesound,form, andmeaningastriples:

(42) h [ �

������� �

] ; NP ; homer : e i
h [ !�"

	�#

] ; S=LNP ; bald : he;ti i
h [


��

] ; (S=LNP)=RNP ; see: he;he;tii i

In this setting,phonologicalandsyntacticrepresentationsarebuilt in tandem,in lockstep
with semanticcomposition.It is possibleto develophighly expressive theoriesusingjust
thepairof rulesin (43).

(43) a.

* [P F ]
A

(a (b)) : t

+

P P P P
����* P

A=RB
a : hs ; t i

+ * F
B

b : s

+

b.

* [F P]
A

(a (b)) : t

+

P P P P
����* F

B
b : s

+ * P
A=LB

a : hs ; t i

+
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Theseaccomplishconcatenationin the phonology(a simpli�cation), feature(category)
projection in the syntax,and functional applicationin the semantics. Additional rules
could, for example,make the natureof semanticcompositiondependenton factsabout
thephonologicalstructurein exactly theway thattheconstructionsdiscussedin thispaper
seemto require.

8 What' s next?

The primaryexamplesof this paperwerechosento re�ect the diversewaysin which in-
tonationandmeaningcaninteractto producemultidimensionaldenotations.Thecomma
intonationof supplementaryrelativesproducesindependentdenotations— sentencemean-
ings as tuplesof propositions. In quotation,we �nd a more integratedbrandof multi-
dimensionality: the dimensionscancontribute separately, but they canalsoscopeunder
quanti�cationaloperatorstogether. Finally, SO establishesa connectionwith therealmof
speech-acts:in exampleslikeI amSOnext, thenarrowly semanticdenotationis thepropo-
sition thatthespeaker is next in line; SO contributesat thelevel of speech-acts,indicating
thespeaker'shigh level of commitmentto thenarrowly semanticdenotation.

Theseareby no meanstheonly examplesin which intonationandmeaninginter-
act in a way that seemspartially or totally lexical (seealsoWard andHirschberg 1988;
Hirschberg andWard1992).For instance,thelexical itemvice versais highly sensitive to
theintonationcontourof thefull sentenceit associateswith, aswe canseein themultiply
ambiguousexample(44).

(44) Ali introducedChristo Wesley, andviceversa.

a. viceversa� Ali introducedWesley to Chris

b. viceversa� ChrisintroducedAli to Wesley

c. : : :

Theintendedinterpretationis conveyedby the intonationcontourof Ali introducedChris
to Wesley. It might be that focus is relevant, but one must be cautiousaboutinvoking
focusalternatives,astheinterpretationof viceversais tightly constrainedby thepreceding
lexical material.Thus,for instance,thereis nowayfor (44) to say, with viceversa, thatAli
introducedChris to Ellen, no matterhow salientEllen is asanalternative to Wesley, Ali,
or Chris.

It would be worthwhile also to pursuethe kind of contrastsuggestedby the dif-
ferencesbetweenSO and so discussedin section6. Germandiscourseparticlesquite
oftencomein stressedandunstressedpairs.Theparticlewohl, thefocusof Zimmermann
(2004:30),providesacasein point:

(45) a. Hein
Hein

ist
is

wohl
presumably

auf
on

See.
sea

`Hein is at thebeach,isn't he?'
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b. #Hein
Hein

ist
is

WOHL
most-de�nitely

auf
on

See.
sea

(Zimmermann2004:3,30)

`Hein is mostde�nitely at thebeach.' (areactionto apreviousclaimthatHein
isn't.)

Zimmermannwritesthat“The speakerof (45a)is notcompletelycertainthatHein is at the
beach.In contrast,the speaker of (45b),with stressedWOHL, is convincedthat Hein is
at the beach”(p. 30). It is conceivablethat thesetwo usescanbe systematicallyrelated.
That would be exciting. It would be equallyexciting to have convincing argumentsthat
they cannotberelated,sincethesewouldprovideadditionalevidencethatlexical itemscan
have inherentfocal stressevenin non-tonallanguages.

Soit wouldbeeasyto enrichthefactualdomainsuggestedby thispaper. Thereare
alsoanumberof theoreticalissuesto beexplored.In additionto thearchitecturalquestions
discussedin section7, we couldaskaboutthe role andextentof intonationalphonology.
For example,thispaper's title, `Lexicalizedintonationalmeaning',is oxymoronicfrom the
perspectiveof Ladd(1996),whostipulatesthatintonationalphonologyis “postlexical”:

intonationconveys meaningsthat apply to phrasesor utterancesasa whole,
suchassentencetype or speechact, or focusandinformationstructure. By
this de�nition, intonationexcludesfeaturesof stress,accent,andtonethatare
determinedin the lexicon, which serve to distinguishoneword from another.
(Ladd1996:6)

Theaboveanalysesarelexical. But theelementsin questionseemclearlyto begroundedin
intonation.This might turn out to bea mereterminologicaldispute,or it might ultimately
contributeto ourunderstandingof thewaysin whichthesecondarydimensionsof meaning
discussedin this paperare distinguishedfrom regular meanings. In sum, many of the
centralquestionsin thisarearemainwideopen.It' smy hopethatthesepreliminaryremarks
pointusin thedirectionof answersto them.
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