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This paper proposesthat quantifier scope alternationsrespectsyntactic
constituency in acertainway:

The syntactic constituent integrity scoping constraint
(‘Integrity’) : if thereisasyntacticconstituentthatcontains
B andC but notA, thenA musttakescopeoverbothB and
C or neither.

(1)

The claim is that the connectionbetweensyntacticstructureandquantifier
scopeis considerablytighterthanmostcurrenttheoriesguarantee.

Onenotableexceptionistheversionof CombinatoryCategorialGrammar
developedin Park (1995)andSteedman(2000). They arguethattheconnec-
tionbetweensyntaxandquantifierscopeisevencloser, in fact,ascloseaspos-
sible:thatquantifierscopeiscompletelyanduniquelydeterminedbysyntactic
structure(uptobut not includingcertaintypesof indefinite;seesections1and
3below). Integrity strikesanintermediateposition,stricterthanmosttheories,
but,unlikeParkandSteedman,allowingacertainlimited rangeof alternation
for agivensyntacticstructure.

For instance,Integrity predictsthatthefollowing sentencewill havefour
possiblescopeconstrualsratherthanthetraditionalsix:

Mostsubjects[put anobjectin everybox].
a. most> an> every
b. most> every> an
c. every> an> most
d. an> every> most
e. an> most> every (violatesIntegrity)
f. every> most> an (violatesIntegrity)

(2)
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Assumingthatthebracketedsubstringis a constituent,Integrity predictsthat
the quantifierdenotedby the subjectcannotintervenescope-wisebetween
thequantifiersdenotedby thedirectobjectandthelocative. As a result,the
scopingpossibilitiesindicatedin (2e)and(2f) areincompatiblewith Integrity.
I will arguethatwith oneimportantcaveatconcerningindefinites(seesection
1), thispredictionis borneout.

In additionto thework of ParkandSteedman,Integrity effectshavebeen
noticedbefore,but not in their full generality. Section3 discusseshow May
(1985)andHobbsandShieber(1987)approximateIntegrity for a restricted
setof cases.

Theneedto representquantifierscoperelationsthatdivergefrom surface
syntacticrelationshipsremainsoneof themainmotivationsfor positingalevel
of Logical Form distinct from surfacesyntax.The thrustof Integrity is that
quantifierscopingsticksmuchcloserto surfaceconstituency thansuggested
by traditional theoriesof quantifierscope. To the extent that recognizing
Integrity enablesin-situ theoriesof quantifierscopeto correctlydescribethe
facts,weareonestepcloserto eliminatingLogicalForm asanindispensable
level of grammaticalrepresentation.

1.Wide-scopeindefinitesarediffer ent

Before discussingIntegrity per se, it is necessaryto provide a disclaimer
concerningcertaintypesof indefinites.Thereis a long traditionof treating
all usesof indefinitesasaspeciesof scopedisplacement,despitewell-known
troublesomeexampleslike(3),dueto FodorandSag(1982).

Eachdeanhearda rumorthatastudentof minecheated.(3)

Thestandardjudgmentis that thereis a readingof (3) on which thechoice
of a studentseemsto takescopeover each, despitethefactthatquantifiersin
embeddedclausesnormallycannottakescopeoutsideof theirminimalclause.
However, work of Farkas,FodorandSag,Abush,Park,Steedman,Reinhart,
Kratzer, Winter, andothersconvergeontheconclusionthataclassof usesin-
cludingtheso-calleddedicto/dere ambiguity, specificindefinites,andother
indefiniteswith unusuallywidescopeshouldnotbelumpedtogetherwith nor-
malquantifierscope.Kratzer’s(1998:167)assessmentis that“indefiniteNPs
areambiguousbetweenaspecificandaquantificationalinterpretation.If they
arequantificational,theirscopeislocal,andthey areinterpretedasgeneralized
quantifiers,like any otherquantifierphrase.” If specific,they aretreateddif-
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ferently, eitherasreferential(e.g.,FodorandSag1982),or asa context-con-
trolledchoicefunction(e.g.,Kratzer1998). I will referto all of thesespecial
indefinitesusingthecoverterm‘wide-scopeindefinites’,andI will assumethat
wide-scopeindefinitesreceive their interpretationthroughmechanismsother
thannormalquantifierscope,andthereforedo not fall underthepurview of
Integrity.

Asapracticalmatterin thispaper, I will avoidusingexamplesthatdepend
ongivingindefiniteswidescope,sincesuchexamplescanalwaysbeexplained
away by appealto whatever mechanismsexplain wide-scopeindefinites.
Readingsonwhichanindefinitetakesnarrow scoperemainpertinent,however,
sinceby hypothesisindefinitescanonly takenarrow scopeby participatingin
normalscopeconstrual.

2.The basicprediction: four readings,not six

In order to make the natureof a theorythat obeys Integrity moreconcrete,
considerthe following simplistic methodfor predictingpossiblequantifier
scopings:

(4) For eachnodein a (surface)syntactictree,orderthedaughtersin terms
of scopingpriority.

For instance,simplifying the syntax for exposition, for sentence(2) we
mighthave:

(5)

In thetreein (5), thesubjectbranchis marked‘N’ (for ‘Narrow’), sothesub-
ject takesnarrow scopewith respectto theverbphrase.But sincethethedi-
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rectobjectbranchismarked‘W’ (for ‘Wide’), it takeswidescopewith respect
to thelocative.Only quantificationalelementsmatterfor purposesof quanti-
fier scope,of course,sotheresultingscopingfor thesentenceasa whole is:
anobjecttakesscopeovereverybox, andbothtakescopeovermostsubjects.
Obviously, if morethantwosisterbranchescontainquantificationalelements,
amoreelaboratelabellingsystemthan‘N’ and‘W’ will haveto bedeveloped.
This algorithmmayremindsomepeopleof themethodfor determiningpri-
mary andsecondarystressin metricalphonology, asin, e.g.,Libermanand
Prince(1977).

Thismethodprovidesexactly four possiblescopingsfor thesentencein
(2). Thefour readingscorrespondtodifferentwaysof answeringthequestions
‘Doesthesubjecttakescopeover theVP?’and‘Doesthelocative takescope
over thedirectobject?’. Most theoriesof quantification,includingall Quan-
tifier Raisingtheories,provide at least6 scopings,thefull factorialrangefor
distinctorderingsof setscontaining3 elements.Thereasonis that thethree
quantificationalNPscanraiseto adjoin to S in any order, yielding at least6
logically distinctLF structures.See,e.g.,Heim andKratzer(1998),chapters
6 and7, for details.

Notethatthepredictionsof traditionaltheoriesandof Integrity coincide
when thereare only two quantificationalexpressions.No matterwhat the
syntacticconstituency, it will alwaysbepossiblefor a branchcontainingone
elementto take priority over somebranchcontainingtheotherelement,and
vice versa. ThereforeIntegrity can only be distinguishedfrom traditional
theorieswhentherearethreeor morequantificationalelements.

Thescopingsruledout by Integrity arethescopingsin which thesubject
intervenesin scopebetweenthedirectandlocative.Theclaim at handis that
(2) hasneitherof thetruthconditionsgivenin (6).

a.∃z.object ( z )&most(subjects, λy∀x.box(x) → put(y, z, x))
b. ∀x.box(x) → most(subjects, λy∃z.object(z)&put(y, z, x))

(6)

Theselogical expressionssimply give the truth conditionscorrespondingto
thescopingsindicatedin (2e)and(2f).

The truth conditionsfor (6a) give the existentialwidest scope.As ex-
plainedin section1,evenif weobserve that(2) hasa readingwith truth con-
ditionsequivalentto (6a) (andit probablydoes),we would have to wonder
whetherthisreadingarisesthroughwhateverspecialmechanismgivesriseto
wide-scopeindefinites.

Thereforeconcentrateon thetruth conditionsin (6b). Imagineusing(2)
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to describeanexperimentin whichthreeexperimentalsubjects(call themS1,
S2,andS3)arerequiredto placeeachof two objects(anappleandapen)into
any oneof threeboxes(labelledB1,B2,or B3). Thetruth conditionsin (2b)
aresatisfiedin asituationin which theput relationis asgivenin (7).

<S1,apple,B1> <S2,apple,B2> <S3,apple,B3>
<S1,pen,B2> <S2,pen,B3> <S3,pen,B1>

(7)

Thetruthconditionsfor theallegedscopingaresatisfied,sincefor everybox,
mostsubjectsplacedanobjectin thatbox. Notethatsincethereareonly two
objectsbut threeboxes,it is impossiblefor any individual subjectto have
placedanobjectin everybox.

Nativespeakersconsistentlydeny that(2) canbetruein suchasituation.
Anotherrelevantexamplethatcanbeconsideredwith respectto thesame

setof circumstancesis:

a. Everysubjectput anobjectin nobox.
b. ¬∃b : box(b)&∀s : subject(s) → (∃o : object(o)

&put(s, o, b))

(8)

Integrity predictsthat(8a)cannothave thetruth conditionsdescribedin (8b).
If (8b)wereapossiblereading,(8a)shouldbecapableof beingtruein thesit-
uationgivenin (7). Onceagain,mostnativespeakersconfirmthisprediction.

Presentingthequestionvisuallycanhelpsharpenintuitions:
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(9)

a. Mostspiders[put a foot oneverylily pad].
b. Mostspidershave[a foot oneverylily pad].

(10)

Theissueis whethertheinformationin thepicturein (9)by itself is sufficient
to provethat(10a)is true. Thatis,does(10a)haveareadingthatcanbepara-
phrasedaseverylily pad is such that mostspidersput a foot on it? After all,
for eachlily pad,threeout of four spidershave at leastonefoot restingon
thatlily pad. But if puta footoneverylily pad isaconstituent,andif English
obeys Integrity, thenthereshouldbeno construalof (10a)that is verifiedby
(9). By wayof comparison,all theories,includingIntegrity,agreein predicting
that(10b)cannotbetrue,sincetheNPa footoneverylily padisascopeisland
(seesection3below).

I mustreportthatasmallminorityof nativespeakersclaimthatthedisput-
edtruth conditionsarepossible,thoughperhapsdispreferred.Suchspeakers
areinvariablyhighly-trainedsemanticistswith extensiveexperiencecalculat-
ing thepredictionsof thetheoriesthat insiston six scopings.If therearein-
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deednativespeakerswhocompetentlyjudge(10a)felicitousandtruebut (10b)
falsein thesituationdepictedin (9), thenthereareanumberof possibilities:

• Integrity doesn’t exist.
• Integrity doesexist, but it is merelya strongpreference,

anddoesnot align perfectlywith grammaticalinterpre-
tations.

• Integrity only governsonetypeof quantifierscope,and
theremay be other mechanismsthat can provide extra
scopereadings(asin section1).

• Thereis an alternative syntacticstructurefor (10a)that
groupsthesubjectandthedirectobjecttogetherbut ex-
cludesthelocative,in whichcasethedisputedinterpreta-
tion is compatiblewith Integrity (asin section4).

(11)

A wordof warningis in orderconcerningthedifficulty of constructingcoun-
terexamplesto Integrity. First,asexplainedabove in section1, in orderfor a
putative counterexampleto becompelling,it mustnot dependon indefinites
takingwidescope,sincethereisgoodreasontobelievethatindefinitesareable
to takewidescopethrougha separatemechanism.In thesamespirit, though
perhapsevenmorecontroversially, otherquantificationalelementsincluding
cardinals,few, many, most, andothersnow have analyseson which they can
denotechoicefunctionsthatsupplyamereologicalsumasavalue(oftencalled
a ‘witnessset’—see,e.g.,Beghelli etal.1997). Thiscomplex individual then
entersinto entailmentsgovernedby thesemanticsof pluralsanddistributivity
without requiringscopealternations.Thereforethepersuasivenessof acoun-
terexampleto Integrity dependson thedegreeto which suchalternativenon-
scopeexplanationscanberuledout.

3.Specialcasesof Integrity fr om previousliteratur e

Integrity effectshave in fact beennoticed,but not in their full generality.
Themostwidely acceptedresult involvesquantifiersembeddedinsideNPs.
May 1985andLarson(in unpublishedwork describedin Heim andKratzer
1998:233)concludethatNP is ascopeisland:anNPembeddedwithin anNP
maymoveonly asfarasitscontainingNP. In additionto preventingunbound
tracesfrom arisingdueto thetechnicaldetailsof quantifierraising,they note
thatthisassumptionmakessomegoodpredictionswith respecttotheobserved
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rangeof scopeorderings:

a. Two politiciansspy on[someonefrom everycity].
b. *everycity > two politicians> someone

(12)

Thesentence(12a)doesnothavethescopingindicatedin (12b).Preventingev-
erycity from escapingfrom theobjectNPpreventsthesubjectfrom interven-
ing betweentheindefiniteandtheuniversal.Obviously, sincesomeonefrom
everycity is a constituenton any syntacticanalysis,this fact followsdirectly
from Integrity aswell.

As a secondexampleof a scopetheorythatembodiesa partof Integrity,
HobbsandShieber(1987)provideanLF-basedscopingalgorithmwhichgives
(12a)5scopingsinsteadof thefull factorial6. Themissingreadingis theone
wheresomeoneoutscopestwowhichoutscopesevery. AsHobbsandShieber
1987:48put it, “in general,aquantifierfrom elsewherein thesentencecannot
comeafterthequantifierassociatedwith aheadnounandbeforethequantifier
associatedwith a nounphrasein theheadnoun’scomplement.” Thischarac-
terizationisstrikingly similar to theIntegrity constraintin spirit,andtheclass
of scopingsruledout for structuralreasonsby HobbsandShieber’salgorithm
seemsto beasubsetof thescopingsruledoutby Integrity.

However, whennoneof the quantificationalelementscontainsanother
(e.g.,asin (2)), HobbsandShieber’s algorithmcandeliver the full factorial
rangeof scopings.In particular,they provideall 6possiblescopingsfor (2)in-
steadof the4consistentwith Integrity. In fact,evenwhenonequantificational
NPcontainsanother, HobbsandShieber’salgorithmgeneratessomereadings
thatviolateIntegrity, includingthereadinggivenaboveas(12b). ThusIntegri-
ty makessignificantlystrongerempiricalclaimsaboutstructurallyillicit scop-
ingsthanHobbsandShieber’salgorithm.

4.Hyperintegrity: Combinatory Categorial Grammar

Workingwith CombinatoryCategorialGrammar(CCG),Park (1995)setsout
todescribeawayin whichquantifierscopingsare‘constrainedbysurfacecon-
stituency’. AsSteedman(2000:72)putsit, buildingonPark’swork,‘semantic
quantifierscopeis limited by syntacticderivationalscope’. Park (1996b:4)
givesa precisecharacterizationof possiblescopealternationsthat resembles
but doesnot coincidewith Integrity (hischaracterizationis sufficientlycom-
plex thatI will not attemptto reproduceit here).Nevertheless,it is clearthat
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Park andSteedman’ssystemobeys Integrity, andthat their approachis very
muchin thesamespirit asIntegrity.

In fact,in additionto obeying Integrity, their analysisis morerestrictive
thanrequiredby Integrity. Notethatthesimpletheorygivenby (4) is themost
liberal theoryconsistentwith Integrity, in thesensethatit will generateevery
possiblescopingthat is consistentwith Integrity. As shown for (4), Integrity
allowsfor morethanonescopingfor a givensyntacticstructure.In Park and
Steedman’ssystem,however, syntacticstructurecompletelydeterminesquan-
tifier scoping(again,with a major exceptionconcerningindefinites,seeim-
mediatelybelow). Morespecifically, in theirsystemexpressionsthatfunction
semanticallyasfunctorstakescopeoverexpressionsthatserveasarguments.

However,becausethereisconsiderableflexibility in thewayin whichthe
elementsof asentencecombineto form largerphrasesin CCG,sentencescan
in effectbesyntacticallyambiguousin awaythataffectsquantifierscoperela-
tions. For instance,thesentenceEveryboysawa girl canhavethetraditional
syntactic/functionalanalysison which thetransitiveverbcombinesfirst with
thedirectobjectandthenwith thesubject,namely[[everyboy] [saw [a girl]];
orelsetheverbcancombinefirstwith itssubjectandthenwith itsdirectobject,
to givethesyntacticstructure[[[everyboy] saw] [a girl]]. In thefirst case,the
subjectdenotesa functionthattakestheverbphrasemeaningasanargument,
resultingin wide scopefor thesubject. In thesecondcase,thedirectobject
denotesa function that takesthepropertydenotedby thesubjectcomposed
with theverbasitsargument,resultingin widescopefor thedirectobject.See
Steedman(2000,especiallychapter4) for details.

Thusreturningto theexamplein (2), CCGprovidesat leastsix distinct
syntacticanalyses,dependingon theorderin which functionsarecomposed
and applied. Thereforedespiteobeying Integrity, CCG allows for all six
logicallydistinctquantifierscopings,preciselybecauseCCGcontemplatesan
unusuallywidearrayof syntacticstructures.

OneplacewhereParkandSteedmancall intoquestiontheircommitment
toIntegrity concernsexampleslike(13). Onceagain,thetroublehastodowith
indefinitestaking unexpectedscopes,but interestingly, Park and Steedman
have theoppositeproblemof wide-scopeindefinitesdiscussedin section1,
i.e.,it is thenarrow scopereadingthatgivesthemtrouble:

[Everyboy likesandeverygirl hates]somesaxophonist.(13)

This is anexampleof so-callednon-constituentcoordination,in which every
boylikescoordinateswith everygirl hates. Of course,in CCG,theseexpres-
sionsarein factconstituents,which is preciselywhy they areableto coordi-
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nate. In addition,thecoordinatestructureitself mustbea constituent,which
meansthatthereisnoroomfor manipulatingsyntacticstructureto provideal-
ternatescopings.TheiranalysisfurtherspecifiesthattheobjectNPsomesax-
ophonistservesasafunctortakingthepropertydenotedbyeveryboylikesand
everygirl hatesasanargument,predictingthat(13)shouldonlyhavetheread-
ing on which somesaxophonisttakeswidestscope.Thereis sucha reading,
but thereis alsoa readingon which somesaxophonisttakesnarrow scope,in
whichcasetheremaybeadifferentsaxophonisthatedby eachboy andgirl.

Building on work of Fine,Park andSteedmanproposethat somesaxo-
phonistdenotesan ‘arbitrary object’,modeledasa Skolemterm.According
to Steedman(2000:76),Skolemtermsarecloselyrelatedto,but distinctfrom
choicefunctions,andarealsosimilar to but distinctfrom E-typepronounsas
formalizedusingSkolemfunctionsby Heim (1990). On thearbitraryobject
analysis,thevariability in the interpretationof (13) stemsfrom thepoint in
thederivationat which the direct object is Skolemized. If the direct object
is Skolemizedbeforecombinationwith thecoordinatestructure,objectwide
scopereadingresults;if it Skolemizesafter combiningwith the coordinate
structure,it is within thescopeof theuniversaloperators,in which casethe
narrow scopereadingresults.

Whatever thevirtuesof thearbitraryobjectanalysisof (13), it is worth
notingthatbothsetsof truth conditionsasdescribedby Park andSteedman
fall out from Integrity withoutneedingtoappealtoarbitraryobjects:thedirect
objecteithertakesscopeover bothof thequantificationalexpressionsin the
coordinatestructure,or neither.

5.Theoretical implications

Theneedtorepresentthefull rangeof quantifierscopingsisoneof theleading
motivationsfor theoriesthatpositalevelof LogicalFormdistinctfromsurface
structure.Unfortunately,allowingLF to differ significantlyfrom surfacesyn-
taxseverelyweakenstheempiricalforceof thePrincipleof Compositionality
(thispoint is developedat somelengthin Barker 2000),soall elseequal,we
shouldstronglyprefera theorythat doeswithout LF. If Integrity is correct,
andif therearecompositionaltheoriesthatrespectIntegrity withoutresorting
toLF,thenrecognizingIntegrity callsintoquestiontheneedfor LF asadistinct
level of grammaticalrepresentation.

As discussedabove, CCG is onecompositionaltheorythat respectIn-
tegrity. In addition,in a recentmanuscript(Barker 2000),I proposea theory
of quantificationbasedoncontinuations,atechniqueadaptedfrom theformal



Barker 11

semanticsof programminglanguages.ThattheoryhasIntegrity for atheorem,
atleastfor normalquantifierscopeinteractions(thereisaseparatemechanism
for wide-scopeindefinites).UnlikeCCG,thecontinuationstheoryallowsfor
the full rangeof scopingscompatiblewith Integrity for eachsyntacticanal-
ysis.

It isnoaccidentthatthetwotheoriesof quantificationthatapproximateIn-
tegrity mostclosely—mycontinuation-basedtheoryandParkandSteedman’s
CCG—are“in-situ” theories,i.e.,quantifiersareinterpretedin their syntactic
position,withoutrecoursetoquantifierraising,quantifyingin,storage,orother
mechanismsfor constructinga level of LogicalForm (LF) distinct from sur-
facestructure.

Interestingly, however, not all in-situ theoriesobey Integrity. Hendriks’
(1988,1993)Flexible Typestheoryis in-situin therelevantsense,andstrictly
compositional(nolevelof LF), thoughit doesrelyonpowerful type-changing
schemata.However, even assuminga singlesyntacticstructurefor (2), the
Flexible Typessystemis powerful enoughto provide all six scopingseven
holdingsyntacticstructureconstant(see,e.g.,(12c)in Hendriks1988:113).

Thereforeif furtherresearchsupportstheclaimthatIntegrity isempirical-
ly valid,it notonlyarguesin favor of in-situtheoriesof quantificationoverLF
theories,it arguesin favor of aparticularclassof in-situ theoriesincludingat
leastCCGandcontinuations.
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