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This paper proposesthat quantifier scope alternationsrespectsyntactic
constitueng in acertainway:

(1) The syntactic constituent integrity scoping constraint
(‘Integrity’) :if thereisasyntacticconstituenthatcontains
B andC but not A, thenA musttake scopeover bothB and
Cor neither

The claim is that the connectionbetweensyntacticstructureand quantifier
scopsis considerablyighterthanmostcurrenttheoriegguarantee.

Onenotableexceptionistheversionof CombinatoryCateyorialGrammar
developedin Park (1995)andSteedmarf2000). They arguethattheconnee
tion betweersyntaxandquantifierscopes evencloserin fact,ascloseaspos
sible:thatquantifierscopas completelyanduniquelydeterminedy syntactic
structurglupto but notincludingcertaintypesof indefinite;seesectionsland
3belaw). Integrity strikesanintermediatgosition stricterthanmosttheories,
but, unlike Park andSteedmargllowing a certainlimited rangeof alternation
for agivensyntacticstructure.

For instancelntegrity predictsthatthefollowing sentencevill have four
possiblescopeconstrualsatherthanthetraditionalsix:

(2) Most subjectgput anobjectin everybox].
most> an> every

most> every>an

every>an> most

an> every>most

an> most> every (violateslntegrity)
every> most> an (violateslntegrity)
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Assumingthatthe bracletedsubstrings a constituent|ntegrity predictsthat
the quantifierdenotedby the subjectcannotintervene scope-wisebetween
the quantifiersdenotedby the directobjectandthelocative. As aresult,the
scopingpossibilitiedndicatedn (2e)and(2f) areincompatiblewith Integrity.
I will aguethatwith oneimportantcaveatconcerningndefinitegseesection
1), thispredictionis borneout.

In additionto thework of Park andSteedmanintegrity effectshave been
noticedbefore,but notin their full generality Section3 discussebowv May
(1985)andHobbsand Shieber(1987)approximatdntegrity for a restricted

setof cases.
Theneedto representuantifierscoperelationshatdivergefrom surface

syntactiaelationshipsemainoneof themainmotivationsfor positingalevel
of Logical Form distinctfrom surfacesyntax.Thethrustof Integrity is that
guantifierscopingsticksmuchcloserto surfaceconstitueng thansuggested
by traditional theoriesof quantifier scope. To the extent that recognizing
Integrity enablesn-situ theoriesof quantifierscopeto correctlydescribethe
factswe areonestepcloserto eliminatingLogical Form asanindispensable
level of grammaticatepresentation.

1. Wide-scopendefinitesare differ ent

Before discussingintegrity per se, it is necessaryo provide a disclaimer
concerningcertaintypesof indefinites. Thereis a long tradition of treating
all usesof indefinitesasa specie®f scopedisplacementjespitewell-known
troublesomexampledik e (3), dueto FodorandSag(1982).

(3) Eachdeanheardarumorthata studeniof minecheated.

The standardudgmentis that thereis a readingof (3) on which the choice
of astudentseemso take scopeover ead), despitethefactthatquantifiersn
embeddedlausesormallycannotake scopeoutsideof theirminimalclause.
However, work of FarkasfFodorandSag,Abush,Park, SteedmanReinhart,
Kratzer Winter, andotherscorvergeontheconclusiorthata classof usesn-
cludingthe so<alledde dicto/dere ambiguity specificindefinitesandother
indefiniteswith unusuallywide scopeshouldnotbelumpedtogethemwith nor-
mal quantifierscope.Kratzers(1998:167)assessmeiis that“indefinite NPs
areambiguoubetweeraspecificandaquantificationainterpretation If they
arequantificationaltheirscopéaslocal,andthey areinterpretedasgeneralized
quantifiersike arny otherquantifierphrasé€. If specificthey aretreateddif-
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ferently, eitherasreferential(e.g.,Fodorand Sag1982),or asa context-con

trolled choicefunction(e.g.,Kratzer1998). | will referto all of thesespecial
indefinitesusingthecoverterm‘wide-scopéendefinites’ andl will assuméhat
widescopeindefinitesreceve their interpretatiorthroughmechanismsther
thannormalquantifierscope andthereforedo not fall underthe purview of

Integrity.

Asapracticamatterin thispaperl will avoid usingexampleghatdepend
ongivingindefiniteswide scopesincesuchexamplesanalwaysbeexplained
away by appealto whatever mechanismsxplain wide-scopeindefinites.
Reading®nwhichanindefinitetakesnarrav scopeemainpertinenthowever,
sinceby hypothesisndefinitescanonly take narrav scopeby participatingn
normalscopeconstrual.

2. The basicprediction: four readings,not six

In orderto make the natureof a theorythat obeys Integrity more concrete,
considerthe following simplistic methodfor predictingpossiblequantifier
scopings:

(4) Foreachnodein a (surface)syntactictree,orderthe daughtersn terms
of scopingpriority.

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

S
NP VP
Det N \% NP PP
G | |
Most subjects put /N /N
Det N P NP
| | |
an object in
Det N
| |
every box

In thetreein (5), thesubjectbranchis marked‘N’ (for ‘Narrow’), sothesub
jecttakesnarrav scopewith respecto the verbphrase.But sincethethedi-
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rectobjectbranchismarked'W’ (for ‘Wide’), it takeswide scopewith respect
to thelocative. Only quantificationaklementsnatterfor purpose®f quanti
fier scopepf coursesotheresultingscopingfor the sentencesa wholeis:
anobjecttakesscopeover everybox andbothtake scopeover mostsubjects
Olviously, if morethantwo sisterbranchesontainquantificationaélements,
amoreelaboratdabellingsystemhan‘N’ and'W’ will haveto bedeveloped.
This algorithmmay remindsomepeopleof the methodfor determiningpri-
mary and secondanstressn metricalphonology asin, e.g.,Libermanand
Prince(1977).

This methodprovidesexactly four possiblescopinggfor the sentenceén
(2). Thefourreadingsorrespondo differentwaysof answeringhequestions
‘Doesthesubjecttake scopeover the VP?'and‘Doesthelocative take scope
over thedirectobject?’. Most theoriesof quantificationjncludingall Quan
tifier Raisingtheoriesprovide at least6 scopingsthefull factorialrangefor
distinctorderingsof setscontaining3 elements.Thereasoris thatthethree
guantificationaNPscanraiseto adjointo Sin ary order yielding at least6
logically distinctLF structures.Seeg.g.,Heim andKratzer(1998),chapters
6 and7, for details.

Notethatthe predictionsof traditionaltheoriesandof Integrity coincide
whenthereare only two quantificationalexpressions.No matterwhat the
syntacticconstitueny, it will alwaysbe possiblefor a branchcontainingone
elemento take priority over somebranchcontainingthe otherelementand
vice versa. Thereforelntegrity can only be distinguishedfrom traditional
theoriesvhentherearethreeor morequantificationaklements.

Thescopingsuledout by Integrity arethescopingsn which thesubject
intervenedn scopebetweerthedirectandlocative. Theclaim at handis that
(2) hasneitherof thetruth conditionsgivenin (6).

(6) a.zobject(z)&most(subjects Aylx.box(x) - put(y, z,X))
b. Ox.box(x) — most(subjects Ay(zobject(z)&put(y, z, X))

Theselogical expressionsimply give the truth conditionscorrespondingo
thescopingsndicatedin (2e)and(2f).

The truth conditionsfor (6a) give the existential widest scope As ex-
plainedin sectionl, evenif we obsere that(2) hasa readingwith truth con
ditions equivalentto (6a) (andit probablydoes)we would have to wonder
whetherthisreadingariseghroughwhatever speciaimechanisngivesriseto
wide-scopendefinites.

Thereforeconcentraten thetruth conditionsin (6b). Imagineusing(2)
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to describeanexperimentin whichthreeexperimentakubjectgcallthemS1,
S2,andS3)arerequiredto placeeachof two objectyanappleandapen)into
ary oneof threeboxes(labelledB1, B2, or B3). Thetruth conditionsin (2b)
aresatisfiedn a situationin whichtheputrelationis asgivenin (7).

(7) <Sl,appleBl> <S2appleB2> <S3,appleB3>
<S1,pen,B2> <S2,pen,B3> <S3,pen,B1>

Thetruth conditionsfor theallegedscopingaresatisfiedsincefor every box,
mostsubjectplacedanobjectin thatbox. Notethatsincethereareonly two
objectsbut threeboxes, it is impossiblefor ary individual subjectto have
placedanobjectin everybox.
Native spealersconsistentlydery that(2) canbetruein suchasituation.
Anotherrelevantexamplethatcanbeconsideredavith respecto thesame
setof circumstancess:

(8) a. Everysubjectputanobjectin nobox.
b. -[b:box(b)&Os: subject(s) » (Cb : object(o)
&put(s, o, b))
Integrity predictsthat(8a)cannothave thetruth conditionsdescribedn (8b).
If (8b)wereapossibleeading(8a)shouldbecapableof beingtruein thesit-

uationgivenin (7). Onceagain,mostnative spealkersconfirmthisprediction.
Presentinghe questionvisually canhelpsharperintuitions:
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©)

(10) a. Mostspiderdputafootoneverylily pad].
b.  Mostspidershave[afoot oneverylily pad].

Theissueis whethertheinformationin thepicturein (9) by itself is sufficient
to provethat(10a)istrue. Thatis,doeg(10a)have areadingthatcanbepara
phrasedhseverylily padis sud that mostspides put afootonit? After all,
for eachlily pad,threeout of four spidershave at leastonefoot restingon
thatlily pad. Butif putafootoneverylily padisaconstituentandif English
obeys Integrity, thenthereshouldbe no construabf (10a)thatis verified by
(9). By wayof comparisorall theoriesincludinglntegrity, agreen predicting
that(10b)cannotbetrue,sincetheNP afootoneverylily padisascopédsland
(seesection3 below).

| mustreportthatasmallminority of natvespealersclaimthatthedisput
edtruth conditionsarepossiblethoughperhapslispreferred.Suchspealers
areinvariably highly-trainedsemanticistsvith extensive experiencecalculat
ing the predictionsof thetheorieghatinsiston six scopings.If therearein-
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deednativespealerswhocompetentlyudge(10a)felicitousandtruebut (10b)
falsein thesituationdepictedn (9), thentherearea numberof possibilities:

(11)

Integrity doesnt exist.

» Integrity doesexist, but it is merelya strongpreference,
anddoesnot align perfectlywith grammaticainterpre
tations.

* Integrity only governsonetype of quantifierscopeand
theremay be other mechanismshat can provide extra
scopereadingqasin sectionl).

* Thereis an alternatve syntacticstructurefor (10a)that

groupsthe subjectandthe direct objecttogetherbut ex-

cludesthelocative,in which casehedisputednterpreta
tion is compatiblewith Integrity (asin sectiord).

A word of warningis in orderconcerninghedifficulty of constructingcoun

terexampledo Integrity. First,asexplainedabovein sectionl, in orderfor a
putative countergampleto be compelling,it mustnot dependon indefinites
takingwide scopesincethereis goodreasoro believethatindefinitesareable
to take wide scopethrougha separatenechanism.n the samespirit, though
perhapsven morecontroversially, otherquantificationaklementsncluding
cardinalsfew, many most andothersnow have analysesn which they can
denotechoicefunctionghatsupplyamereologicasumasavalue(oftencalled
a‘witnessset'—seeeg.g.,Beghellietal. 1997). Thiscomple individualthen
entergnto entailmentgovernedby thesemanticef pluralsanddistributivity

withoutrequiringscopealternations.Thereforehepersuasienes®f acoun

terexampleto Integrity depend®n the degreeto which suchalternatve non-
scopeexplanationcanberuledout.

3. Specialcasesf Integrity from previousliteratur e

Integrity effects have in fact beennoticed,but not in their full generality
The mostwidely acceptedesultinvolvesquantifiersembeddednside NPs.
May 1985andLarson(in unpublishedvork describedn Heim andKratzer
1998:233oncludethatNP is a scopesland:anNP embeddedvithin anNP
maymaove only asfar asits containingNP. In additionto preventingunbound
tracedrom arisingdueto thetechnicaldetailsof quantifierraising,they note
thatthisassumptiomakessomegoodpredictionsvith respectotheobsered
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rangeof scopeorderings:

(12) a. Two politiciansspy on[someondrom every city].
b.  *everycity >two politicians> someone

Thesentencél2a)doemnothavethescopingndicatedn (12b).Preventingev-
ery city from escapingrom theobjectNP preventsthe subjectfrom interven
ing betweenthe indefiniteandthe universal.Obviously, sincesomeondrom
everycity is a constituenn ary syntacticanalysisthis factfollows directly
from Integrity aswell.

As asecondxampleof a scopeheorythatembodies partof Integrity,
HobbsandShiebe1987)provideanLF-basedcopingalgorithmwhichgives
(12a)5 scopingsnsteadof thefull factorial6. Themissingreadingstheone
wheresomeon@utscopeswowhich outscopesvery. As HobbsandShieber
1987:48utit, “in generalaquantifierfrom elsavherein thesentenceannot
comeafterthequantifierassociate@ith aheadhounandbeforethequantifier
associateavith a nounphrasen theheadnouns complement. Thischarae
terizationis strikingly similarto the Integrity constrainin spirit,andtheclass
of scopingsuledoutfor structurakeason®y HobbsandShiebersalgorithm
seemdo bea subsebf thescopingsuledout by Integrity.

However, when noneof the quantificationalelementscontainsanother
(e.g.,asin (2)), Hobbsand Shiebers algorithmcandeliver the full factorial
rangeof scopings.In particularthey provideall 6 possiblescopingdor (2)in-
steadf the4 consistentvith Integrity. In fact,evenwhenonequantificational
NP containsanotheyHobbsandShiebersalgorithmgeneratesomereadings
thatviolatelntegrity, includingthereadinggivenabove as(12b). Thusintegri-
ty malkessignificantlystrongerempiricalclaimsaboutstructurallyillicit scop
ingsthanHobbsandShiebersalgorithm.

4. Hyperintegrity: Combinatory Categorial Grammar

Workingwith CombinatoryCategorial GrammarCCG),Park (1995)setsout
to describewayin whichquantifierscopingsare‘constrainedy surfacecon
stitueng’. As Steedmaif2000:72)putsit, building on Park’swork, ‘semantic
quantifierscopeis limited by syntacticderivationalscope’. Park (1996b:4)
givesa precisecharacterizationf possiblescopealternationghatresembles
but doesnot coincidewith Integrity (his characterizatiofs sufficientlycom:
plex thatl will notattemptto reproducet here). Neverthelesst is clearthat
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Park and Steedmars systemobeys Integrity, andthat their approachis very
muchin the samespirit asintegrity.

In fact,in additionto obeying Integrity, their analysids morerestrictve
thanrequiredby Integrity. Notethatthesimpletheorygivenby (4)isthemost
liberaltheoryconsistentvith Integrity, in thesensehatit will generatevery
possiblescopingthatis consistentvith Integrity. As shawn for (4), Integrity
allowsfor morethanonescopingfor a givensyntacticstructure.ln Park and
Steedmarssystemhowever, syntacticstructurecompletelydeterminegjuan
tifier scoping(again, with a major exceptionconcerningndefinites seeim-
mediatelybelov). Morespecificallyin their systemexpressionghatfunction
semanticallyasfunctorstake scopeover expressionshatsere asarguments.

However, becauséhereis considerabldexibility in thewayin whichthe
element®f asentenceombineto form largerphrasesn CCG,sentencesan
in effectbesyntacticallyambiguousn awaythataffectsquantifierscopeela
tions. For instancethesentenc&veryboysawa girl canhave thetraditional
syntactic/functionahnalysison which thetransitve verbcombinedirst with
thedirectobjectandthenwith the subjectnamely{[every boy] [saw [a girl]];
or elsetheverbcancombinefirstwith its subjectandthenwith itsdirectobject,
to give thesyntacticstructurg[[everyboy] saw] [a girl]]. In thefirst casethe
subjectdenotes functionthattakestheverbphraseneaningasanargument,
resultingin wide scopefor the subject. In the secondcasethe direct object
denotesa function that takesthe propertydenotedby the subjectcomposed
with theverbasits algumentresultingin wide scopefor thedirectobject. See
Steedmarf2000,especiallychapted) for details.

Thusreturningto the examplein (2), CCG providesat leastsix distinct
syntacticanalysesgdependingon the orderin which functionsarecomposed
and applied. Thereforedespiteobeying Integrity, CCG allows for all six
logically distinctquantifierscopingspreciselybecaus€CGcontemplatean
unusuallywide arrayof syntacticstructures.

OneplacewherePark andSteedmarall into questiortheircommitment
to Integrity concerngxampledik e (13). Onceagain,thetroublehasto dowith
indefinitestaking unexpectedscopeshut interestingly Park and Steedman
have the oppositeproblemof wide-scopdandefinitesdiscussedn sectionl,
i.e.,it isthenarrav scopereadingthatgivesthemtrouble:

(13) [Everyboy likesandeverygirl hatessomesaxophonist.

Thisis anexampleof so<allednonconstituentoordinationjn which every
boylikescoordinatesvith everygirl hates Of coursejn CCG,theseexpres
sionsarein factconstituentswhich is preciselywhy they areableto coordi
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nate. In addition,the coordinatestructurdtself mustbe a constituentwhich

meanghatthereis noroomfor manipulatingsyntacticstructureto provide ak

ternatescopings.TheiranalysidurtherspecifieghattheobjectNP somesax

ophonistsenesasafunctortakingthepropertydenotedy everyboylikesand

everygirl hatesasanargumentpredictingthat(13)shouldonly havetheread

ing on which somesaxophonistakeswidestscope. Thereis sucha reading,
but thereis alsoa readingon which somesaxophonistakesnarrov scopejn

which casetheremaybea differentsaxophonishatedby eachbay andgirl.

Building on work of Fine,Park and Steedmarproposethat somesaxo
phonistdenotesan ‘arbitrary object’, modeledasa Skolemterm.According
to Steedmarf2000:76) Skolemtermsarecloselyrelatedto, but distinctfrom
choicefunctions,andarealsosimilarto but distinctfrom E-typepronounsas
formalizedusingSkolem functionsby Heim (1990). On the arbitraryobject
analysisthe variability in the interpretatiornof (13) stemsfrom the pointin
the derivation at which the direct objectis Skolemized. If the directobject
is Skolemizedbeforecombinationwith the coordinatestructure pbjectwide
scopereadingresults;if it Skolemizesafter combiningwith the coordinate
structurejt is within the scopeof the universaloperatorsin which casethe
narrav scopereadingresults.

Whatever the virtuesof the arbitraryobjectanalysisof (13),it is worth
noting that both setsof truth conditionsasdescribedby Park and Steedman
fall outfrom Integrity withoutneedingo appeato arbitraryobjectsthedirect
objecteithertakesscopeover both of the quantificationakxpressionsn the
coordinatestructurepr neither

5. Theoretical implications

Theneedorepresenthefull rangeof quantifierscopingss oneof theleading
motivationgfor theorieghatpositalevel of LogicalFormdistinctfrom surface
structure.Unfortunatelyallowing LF to differ significantlyfrom surfacesyn
tax severelywealenstheempiricalforceof thePrincipleof Compositionality
(this pointis developedat somelengthin Barker 2000),soall elseequal we
shouldstronglyprefera theorythat doeswithout LF. If Integrity is correct,
andif therearecompositionatheorieghatrespectntegrity withoutresorting
toLF, thenrecognizingntegrity callsinto questiortheneedor LF asadistinct
level of grammaticatepresentation.

As discussedibore, CCG is one compositionatheorythat respectin-
tegrity. In addition,in arecentmanuscrip{Barker 2000),l proposeatheory
of quantificatiorbasedn continuationsatechniqueadaptedrom theformal
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semanticsf programmindanguagesThattheoryhasintegrity for atheorem,
atleastfor normalquantifierscopénteractiongthereisaseparatenechanism
for wide-scopeindefinites).Unlike CCG,the continuationgheoryallows for
thefull rangeof scopingscompatiblewith Integrity for eachsyntacticanat
ysis.

It isnoaccidenthatthetwotheorie®f quantificatiorthatapproximatén-
tegrity mostclosely—mycontinuationbasedheoryandParkandSteedmars
CCG—are'in-situ” theoriesj.e.,quantifiersareinterpretedn their syntactic
positionwithoutrecourséo guantifieraising quantifyingin, storageor other
mechanism$or constructinga level of Logical Form (LF) distinctfrom sur

facestructure.
Interestingly however, not all in-situ theoriesobey Integrity. Hendriks’

(1988,1993)Flexible Typestheoryisin-situin therelevantsenseandstrictly
compositiona({nolevel of LF), thoughit doesrely onpowerfultype-changing
schemata.However, even assuminga single syntacticstructurefor (2), the
Flexible Typessystemis powerful enoughto provide all six scopingseven
holdingsyntacticstructureconstan{seeg.g.,(12c)in Hendriks1988:113).

Therefordf furtherresearclsupportsheclaimthatintegrity isempiricat
ly valid, it notonly arguesn favor of in-situtheoriesof quantificatioroverLF
theoriesijt arguesin favor of aparticularclassof in-situtheoriesncludingat
leastCCGandcontinuations.
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