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PROJECT SUMMARY

Theability to establishorderingsamongobjectsandmake comparisonsbetweenthem
accordingto the amountor degreeto which they possesssomegradableproperty(such
as height, brightness,beauty, etc.) is a basiccomponentof humancognition. Natural
languagesreflect this fact: all languageshave syntacticcategoriesthat expressgradable
concepts,andall languageshaveconstructionsthatareusedto makecomparisonsbetween
objects. “Gradable”adjectiveslike tall, bright, beautiful, andso forth arecanonicalex-
amplesof suchexpressions,andhave formedthe centralempiricaldomainfor studiesof
gradingin naturallanguage.

A centralconclusionof this bodyof work is that thesemanticsof gradingmustmake
referenceto abstractrepresentationsof measurement,or “scales”. A questionthathasnot
beenseriouslyaddressed,however, is whetherscalarrepresentationsunderliethesemantic
propertiesof categoriesotherthangradableadjectives.This questionis importantbecause
gradability is not just a propertyof adjectives,but of nouns,verbs,andprepositionsas
well. This point is madequite clearly in several importantearly studiesof grading(in
particularSapir1944andBolinger1972),but it hasnotbeeninvestigatedin depthor detail
by contemporarywork in semantics.Althoughsomeanalysesof non-adjectival categories
have incorporatedelementsof gradingandscalarrepresentations(in particular, work on
verbalaspectanddirectionalprepositions),therehavebeennosystematicinvestigationsof
thedeeperrole of scalarrepresentationsin naturallanguage.

Thepurposeof thisstudyis to conductjustsuchaninvestigation,throughacomprehen-
siveexaminationof therole of scalarrepresentationsacrosscategories.Theprimaryfocus
will be on scalarrepresentationsin adjectivesandverbs,both becausethe coresemantic
propertiesof thesecategoriesare bestunderstoodindividually, andbecausepreliminary
researchpointstowardsa regular relationbetweenscalestructurein adjectivesandevent
structurein verbs.Theprojectwill begin with acloseexaminationof theroleof scalarrep-
resentationswithin eachcategory, andwill theninvestigatetherelationsbetweenthetwo,
focusingon derivationalrelationsbetweenverbsandadjectives. Thestudywill conclude
with apreliminaryexaminationof theroleof scalarrepresentationsin theprepositionaland
nominaldomains.

Theeducationalcomponentof this projectwill involve coursedevelopment,graduate
andundergraduatementorship,anddirectaccessto research.Theempiricaldomainof the
projectwill supportthedevelopmentof anintegratedthree-quartersequencein lexical se-
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mantics,formal semantics,andpragmatics.In addition,thetopic of scalarrepresentations
in languageprovidesafoundationfor anexplorationof linguistic,cognitive,andphilosoph-
ical questionsaboutmeaningin aone-quarterseminartargetedspecificallyat freshmenand
designedto emphasizediscussion,intellectualchallenge,andthe developmentof critical
thinking skills. Theprojectwill alsosupportonegraduateresearchassistantperyearand
two undergraduateresearcherspersummer, providing anopportunityfor supervisedinde-
pendentresearchin an empiricaldomainthat allows for a rangeof variation in research
focus.Finally, theprojectwill introducestudentsandcolleaguesdirectly to researchin the
field by bringing in two researcherseachyearto give guestlecturesin classandpresent
colloquia,andthroughaworkshopon theroleof scalarrepresentationsin naturallanguage
to beheldat theendof thefiveyearperiod.

1. OVERVIEW OF RESEARCH ACTIVITIES

Thepurposeof this studyis to developa comprehensive analysisof the role of scalar
representationsin naturallanguagesemanticsthrougha systematicanddetailedexamina-
tion of the semanticeffectsof scalestructurewithin lexical categoriesand the relations
betweenscalarrepresentationsacrosscategories.Scalarrepresentationsareindependently
justified, asthey provide the basisfor an accountof a centralcomponentof humancog-
nition: the ability to make measurementsof degree,establishorderingsamongobjects,
andmake comparisonsbetweenthembasedon the amountto which they possesssome
gradableproperty(seeBierwisch1989for relevantdiscussion).This project is therefore
importantbecauseit will develop a framework for explaining scalarpropertiesthat hold
acrosscategoriesin termsof a general,formal, andcognitively groundedsystemof scalar
representations.

Thatgradingrelationsplay a fundamentalrole in naturallanguagesemanticshasbeen
known for sometime. In their early studiesof gradingandexpressionsof degree,both
Sapir(1944)andBolinger(1972)make thepoint thatgradabilityis apropertyof members
of every syntacticcategory. While “gradable” adjectives like tall, bright and beautiful
are canonicalexamplesof expressionsthat involve grading, it is also the casethat the
othergrammaticalcategories— nouns,verbs,adverbs,aswell asfunctionalelementslike
prepositionsanddeterminers— all containwordswhosemeaningsestablishorderingson
objectsbasedon theamountor degreeto whichsomepropertyholds.

Consider, for example,theadjectivesturdy, theverbbuild, thenounswoodandhouse,
andthe prepositionfrom. The adjective mostclearly involvesgrading,asobjectscanbe
sturdy to differentdegrees,andso canbe orderedaccordingly. Similar remarkshold of
the verb build, which describesa kind of “processof creation”, and thereforesupports
an orderingof objectsaccordingto how far alonga scaleof completionthey are. Mass
nounslike woodnaturallysetup scalesof quantity, which canbe quantifiedby amount
phraseslike two cords(of). Thescalarcomponentassociatedwith themeaningof a count
noun like houseis somewhat morecomplicated. Like the massnoun, it setsup a scale
of quantity (half a house, threehouses), but it also introducesa scalethat measuresthe
variouspropertiesassociatedwith the concept‘house’. As Sapir(1944,p. 94) observes,
“Any two housesselectedat randomoffer thecontrastof ‘more’ or ‘less’ on hundredsof
featureswhich areconstitutive of theconcept‘house’. ThushouseA is higherbut house
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B is roomier, while existentC is so muchsmallerthaneitherA or B that it is ‘less of a
house’thanthey....” Finally, a prepositionlike fromsetsup a scaleof (temporal,spatial,
etc.) distance,orderingobjectsaccordingto how far they arein a directionmoving away
from somereferencepoint.

A questionthat follows naturally from theseobservations,but hasyet to be investi-
gatedin asystematicanddetailedmanner, is whetherall linguisticexpressionsthatinvolve
gradingsharecoreaspectsof their lexical semanticrepresentations,namelythosethatare
responsiblefor encodinggradability. Although therehasbeena greatdealof progressin
analysesof gradabilityin specificdomains— in particularthesemanticsof adjectives,but
alsotheaspectualpropertiesof verbs,the meaningof directionalprepositions,andstruc-
turalpropertiesof noundenotations(e.g.,themass/countdistinction)— therehasnotbeen
a seriouseffort to developa generaltheoryof scalarrepresentationsin naturallanguage,
despiteevidencepointing in this direction(which will be discussedbelow). The goal of
this project is to investigatethis issue,andto createa foundationof researchandresults
thatwill supportthelong-terminvestigationof therole of scalarrepresentationsin natural
language.The specificplan for the five yeardurationof the grant is to focuson scalar
representationsin two lexical categories:adjectivesandverbs.Therearetwo reasonsfor
takingthis approach.

First,adjectivesandverbsarethetwo categoriesfor whichscalaranalysesareatpresent
bestdeveloped,althoughin bothcasesthefull extentof thelinguistic significanceof scale
structureremainsto be determined.That scalarrepresentationsplay a centralrole in the
semanticsof adjectives is well established;what remainsto be fully determinedis the
linguistic significanceof the structure of scalarrepresentations.With respectto verbs,
semanticanalysesaretypically not statedin termsof scalestructureper se,but ratherin
termsof the structureof the event which the verb describes(its “aspectualstructure”).
Eventscanbeassignedscalarrepresentations,however, sincethey progressover time and
canbesomeasured.Moreover, researchon verbalaspecthasclearlyshown thatstructural
propertiesof thetemporalmeasureof aneventhavelinguisticsignificance,affectingverbal
behavior in abroadrangeof grammaticalcontexts.

The secondreasonfor focusingon adjectivesandverbsin this project is that initial
resultsfrom two lines of researchthat I have beendeveloping over the past two years
point to a regular mappingbetweenscalestructurein adjectives and event structurein
verbs.Specifically, in instancesof word derivationbetweenthesetwo categoriesthescalar
structureof the adjectival form is completelyparallel to the event structureof the verbal
form. A centralaim of the projectwill be to fully explore andcharacterizethe relation
betweeneventstructureandscalestructure,thelinguistic significanceof this relation,and
its implicationsfor abroadertheoryof scalarrepresentationsin language.

Although the projectwill focuson scalarrepresentationsin adjectivesandverbs,the
long-termgoal of the project is to establisha theoreticalandmethodologicalfoundation
for the investigationof scalestructurein othercategories,in particularprepositionsand
nominals(throughanexaminationof, for example,thesemanticsof directionalprepositions
andthecount/massdistinction). Someresourcesover thenext five yearswill thereforebe
devotedto preliminarywork on theseothercategories,oncea securetheoreticalbasehas
beenestablishedin theareaof adjectivesandverbs.

Theremainderof thissectionprovidesadetaileddescriptionof theresearchcomponent
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of theproposal,andsituatesit in thecontext of relatedresearch.

Scalar representations and adjective meaning Thereis alongtraditionin linguistics,as
well aspsychology, anthropologyandphilosophy, of assumingthatwhenpeoplepredicate
agradablepropertyof anobjector makecomparisons,they establishrelationsbetweenab-
stractrepresentationsof measurementratherthanrelationsbetweenobjectsdirectly. Such
abstractrepresentations,or “scales”,aretypically formalizedassetsof “degrees”whichare
totally orderedalongsomedimension(height,brightness,beauty, etc.).1 Degreesrepresent
measuresof theextentto which anobjectpossessesa gradableproperty, andthesemantic
functionof a gradableadjective suchastall or short is to maptheobjectsin its domainto
degreeson theappropriatescale(seee.g.,BartschandVennemann1973;Cresswell1977;
Hellan 1981;von Stechow 1984a;Klein 1991;Kennedy1999b). The truth conditionsof
sentencescontaininggradableadjectivesarecharacterizedin termsof relationsbetween
degrees,as illustratedby (1)-(3), wherethe (b) examplesparaphrasethe interpretations
assignedto the(a) sentences.

(1) a. Carmenis taller thanMike.

b. Thedegreeof Carmen’sheightexceedsthedegreeof Mike’sheight.

(2) a. Carmenis tall.

b. Thedegreeof Carmen’s heightis at leastasgreatassome(contextually de-
termined)“standard”degreeof height.

(3) a. Carmenis 6 feettall.

b. Thedegreeof Carmen’s heightis at leastasgreatasthedegreedenotedby
‘6 feet’.

This approachto gradableadjective meaninghasprovided the formal basisfor com-
prehensive andexplanatoryaccountsof antonymy, the logical propertiesof comparative
constructions,thesemanticsof measurephrases,andthedistribution andinterpretationof
degreemodifiers(Seuren1978; von Stechow 1984a,b;Heim 1985, to appear;Kennedy
andMcNally 1999b;Kennedyto appear),andhasbeenshown to be empirically superior
to analysesof gradability that do not make referenceto scalarrepresentations(Kennedy
1999a,b).Oncewe introducescalarrepresentationsinto thesemantics,however, we also
raisea question:do theserepresentationshave linguistic significance,or arethey just con-
venientformal toolsfor characterizingthemeaningsof gradingexpressions?If scalarrep-
resentationsarepartof thesemanticcomponentof naturallanguage,andnot justnotational
devices,thenwe shouldexpectthemto have linguistic significance,just as,for example,
propertiesof lexical representationsaffectaspectsof argumentexpression.

1The dimensionalparameterdifferentiatesone scalefrom another, and plays a role in explaining the
anomalyof cross-scalarcomparisonssuchas(i), which aresometimesreferredto as instancesof “incom-
mensurability”(seeKlein 1991;Kennedy1999b).

(i) ?Alice is taller thansheis clever.
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Given the fact that scaleshave well-definedstructural(set-theoretic)properties,the
mostnaturalway to determinethelinguistic significanceof scalesis to askwhetherdiffer-
encesin scalestructurehave empiricalconsequences.This questioncanbebrokendown
into two subquestions.Thefirst is concernedwith thestructureof degrees;thesecondwith
the structureof scalesmoregenerally. In Kennedy(to appear),I provide extensive em-
pirical argumentsthat thestructureof degreesis linguistically significant,showing that it
explainsthedistribution andinterpretationof antonymousadjectivesin comparativesand
providesthe foundationfor a comprehensive theoryof antonymy. While this work does
notaddressquestionsaboutthelinguisticsignificanceof scalestructuremoregenerally, the
fact thatdegreestructureunderliessucha basicaspectof adjective meaningasantonymy
stronglysuggeststhatotherstructuralpropertiesof scalarrepresentationswill influencethe
grammaticalbehavior of expressionsof grading.

Oneobvious structuralpropertyof scales,given their formal characterizationassets
of pointsundera total ordering,is the“open” vs. “closed” distinction: if a scalehasmin-
imal andmaximalelements,it is closed;if not, it is open. Evidencethat this distinction
is linguistically significantcomesfrom the distribution of “proportional modifiers” like
completely, partially, andhalf, which areacceptablewith somegradableadjectivesand
unacceptablewith others:

(4) a. completelyempty/full/open/closed

b. partiallyempty/full/open/closed

c. half empty/full/open/closed

(5) a. ??completelylong/short/interesting/inexpensive

b. ??partially long/short/interesting/inexpensive

c. ??half long/short/interesting/inexpensive

Intuitively, thedifferencebetweentheadjectivesin (4) andthosein (5) is thattheformer
describegradablepropertiesthat canhave maximalandminimal values,but the latterdo
not: while it is possiblefor a containerto be maximally or minimally full (or minimally
or maximally empty), it is not possiblefor an object to be minimally or maximally long
(or short). This canbe explainedin scalarterms: the adjectivesin (4) mapobjectsonto
closedscales,while the adjectives in (5) map objectsonto openscales. Assumingthat
proportionalmodifierslike completelyandhalf denotefunctionson closedscalesonly —
a naturalassumption,given their meanings— thecontrastsin (4)–(5) follow (seeLehrer
1985;Hay1998).

In recentcollaborativeworkwith LouiseMcNally (UniversitatPompeuFabra,Barcelona),
I haveidentifiedfurtherevidencethattheopen/closedscaledistinctionis linguisticallysig-
nificant. In particular, in KennedyandMcNally (1999a,b,to appear),we show that this
distinctionhasconsequencesfor a centralsemanticpropertyof gradableadjectives: the
natureof the“standard”with respectto which sentencesinvolving adjectival predications
arejudgedto betrue. Therole of thestandardis illustratedby the informal interpretation
assignedto (2a)above, in which a simplepredicationinvolving a gradableadjective is an-
alyzedrelationally. � is � is truejust in casethedegreeto which � is � is at leastasgreat
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asastandardfor � . Thevalueof thestandardis determinedwith respectto a “comparison
class”for � : asetof thingsthataresimilar to � in somerelevantway(seeMcConnell-Ginet
1973;Kamp1975;Klein 1980;Bierwisch1989;Ludlow 1989;Kennedy1999b).

Thereasonfor introducingof context-dependentstandardvaluesrelatesdirectly to the
problemof vaguenessin gradableadjectives,which is illustratedby thesentencesin (6).

(6) a. TheMarsPathfindermissionwasexpensive.

b. Thecoffeeat theairportis expensive.

c. Theteaat theairport is expensive.

Assumethat theairportcoffee is moreexpensive thantheairport tea. If a speaker judges
(6c) to be true, thenhe is alsocommittedto the truth of (6b). However, even thoughthe
costof theMarsPathfindermissionfarexceedsthecostof airportcoffee(or tea),thesame
speaker may judge(6b) true and(6a) falsewithout contradiction.The crucial difference
between(6a)on theonehand,and(6b)/(6c)on theother, is thatthestandardfor theadjec-
tiveexpensivediffersin thetwo cases.In (6a),thestandardis basedona comparisonclass
for theMars Pathfinder;in (6b) and(6c) thestandardis basedon comparisonclassesfor
coffeeandtearespectively, whicharepresumablythesame.Oncethis informationis taken
into account,theinterpretationsassignedto (6a)–(6c)areasshown in (7).

(7) a. Thedegreedegreeto which theMarsPathfindermissionwasexpensive is at
leastasgreatasastandardof expensivenessfor missionsto outerspace.

b. Thedegreeto which thecoffeeat theairport is expensive is at leastasgreat
asastandardof expensivenessfor beverages.

c. Thedegreeto which theteaat theairportis expensiveis at leastasgreatasa
standardof expensivenessfor beverages.

Clearly, (7a) could be falseand (7b) (and (7c)) true even if the actualcostof the Mars
Pathfindermissionis far greaterthantheactualcostof coffeeat theairport.

Not all gradableadjectiveshavecontext sensitivestandardsor requirereferenceto com-
parisonclasses,however. In particular, adjectiveswith closedscalesappearto have fixed
standards.Consider, for example,emptyandopen. Intuitively, whethera cup“countsas”
emptydoesnot dependon aspectsof context or knowledgeaboutcups;it dependsonly on
whetheror not thecupis completelydevoid of contents.Likewise,we maytruthfully say
thata door is openjust in casethedoorhassomepositive degreeof openness,i.e., just in
caseit is not closed. The standardsfor thesetwo adjectivesarethusnot arbitrarypoints
on the scalefixed by referenceto a comparisonclass,but arerathermaximal(for empty
— maximalemptinessequalsminimal fullness)andminimal (for open) values. In other
words,thestandardsfor closedscaleadjectivesareendpointsof therespectivescales.

This propertyof closedscaleadjectiveshasimportantlinguistic consequences.In par-
ticular, it affectsthe entailmentsof the sentencesin which suchadjectivesappear. Since
thetruth conditionsof anadjectival predicationof theform � is � arestatedin termsof a
partialorderingrelation,thetruthconditionsfor thecorrespondingnegationinvolvea total
orderingin theoppositedirection: � is not � is true just in casethe degreeto which � is
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� is lessthanthe standard.It follows that for an adjective � with a fixed endpointstan-
dard,if this standardcorrespondsto the lower endof thescale,a statementof the form �

is not � shouldentailthat � hasno amountof “ � -ness”at all.2 If � ’s standardcorresponds
to the upperend of the scale,however, then � is � shouldentail that � hasa maximal
amountof “ � -ness”.Neitherof theseentailmentsshouldhold for gradableadjectiveswith
non-endpointstandards,sincethetruth or falsity of � is � tellsusnothingabouttheactual
degreeto which � is � .

The examplesin (8) bearout thesepredictions. The closedscaleadjectives empty
(upperendpointstandard)andopen(lower endpointstandard)triggercontradictionswhen
insertedin sentencesthat violate the relevant entailments,but the openscaleadjectives
expensiveandtall donot.

(8) a. ?Thecupis empty, but it couldbeemptier.

b. ?Thedooris notopen,but it is moreopenthanit wasa few minutesago.

(9) a. Thecoffeeat theairportis expensive,but it couldbemoreexpensive.

b. Benny is not tall, but heis taller thanhewasayearago.

Thefactthatclosedscaleadjectiveshave endpointorientedstandardsalsoaffectstheir
grammaticalbehavior. Sincethestandardsfor theseadjectivesarefixed,it is notnecessary
to makereferenceto acomparisonclassaspartof theinterpretationprocedure.Thisaffects
the licensingpropertiesof theadjective, asshown by thecontrastsbetweenthesentences
in (10)and(11).

(10) a. Thecoffeeat theairportis expensive for coffee.

b. Benny is tall for afive-year-old.

(11) a. ?Thatcupis emptyfor acup.

b. ?Thatdooris openfor ascreendoor.

Thefor-phrasein (10)explicitly indicatesthecomparisonclassfor theadjectivesexpensive
andtall. As shown by (11),suchphrasesareunacceptablewith closedscaleadjectiveslike
emptyandopen. Sincethestandardsfor theseadjectivesarealreadyfixed,the for-phrases
in thesesentencesserveno semanticfunction,andsoareanomalous.

Theconclusionof this initial researchis thatadjectivesthatmaptheir argumentsonto
closedscaleshave fixedendpointstandards,andadjectivesthatmaptheir argumentsonto
openscaleshave varying, context sensitive standards.3 This connectionbetweenscale

2In amodelin whichdegreesareformalizedasintervals(contiguoussetsof points)onascale,asdiscussed
above(seeSeuren1978;vonStechow 1984b;Kennedyto appear),“ � hasnoamountof � ” meansthat � maps
� ontoanemptyinterval (seeKennedyandMcNally 1999b).

3Someclosedscaleadjectiveshave sensesthat involve openscalesandcontext-sensitive standards;in
suchuses,they behave just like other openscaleadjectives. For example,openhasan openscaleanda
context sensitive standardwhenit describesa personalitytrait, asin (i), asshown by thefactthat it doesnot
acceptmodificationby proportionalmodifiers,anddoesallow a for-phrase.

(i) a. ?He’shalf opento new ideas.

b. He’sveryopento new ideasfor someonewith suchaconservativeupbringing.
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structureandthestandardvalue— a centralaspectof gradableadjective meaning— has
implicationsnot just for semantics,but alsofor philosophy(in particular, studiesof vague-
ness),first andsecondlanguageacquisition(seeMcNally andKennedy1998)andnatural
languageprocessing(seeKennedyandMcNally 1999a).

Four itemsfill theagendafor thenext phaseof researchin thisarea.Firstandforemost,
the robustnessof thecorrelationbetweenclosedscalesandendpointoriented,context in-
sensitivestandardsneedsto befirmly established.While preliminaryresearchhasnot un-
coveredsystematicexceptions,a largescaleinvestigationmakinguseof naturallanguage
corporaandotherempiricaltools mustbeundertaken. Second,the principlesunderlying
the“orientation” of endpointstandardsneedto beidentified:whatdetermineswhetherthe
standardfor a closedscaleadjectivesis amaximalvalue(asfor empty) or aminimal value
(as for open)? Third, other typesof scalestructuremust be examined. The preceding
discussionconsideredonly totally openandtotally closedscales,but therearetwo other
logically possiblestructures:upperclosed/lower openand upperopen/lower closed. It
mustthereforebedeterminedwhetherall four possibilitiesaremanifested,andif they are
all linguistically significant. Finally, in order to fully explain the relationbetweenscale
structureandstandards,theprinciplesunderlyingtherelationmustbedetermined.Closed
scaleadjectivesareperfectlycompatiblewith variable,context sensitivestandards;thefact
that they make useof fixedendpointstandardsinsteadthereforesuggeststhe influenceof
somedeeperprinciplesof linguistic/cognitiveorganization.4

Scalar representations and verb meaning Theoriesof verbmeaningaretypically not
statedin termsof scalestructureper se,but many make referenceto the structureof the
event that the verb describes— its “aspectualstructure”. Two characteristicsof this as-
pectof verbmeaningsuggestthatpropertiesof scalarrepresentationsplay a role in verbal
behavior, just aswe saw for adjectives.First, eventstructureinvolvesa kind of scalarrep-
resentation,sinceeventsarestructurallydistinguishedaccordingto theway in which they
mapontoatemporalmeasure(Vendler1957;Dowty 1979).Second,awidevarietyof work
on aspectandargumentexpressionhasshown that the aspectualpropertiesof a large set
of verbs(in particular, thosethatdescribegradualchangesof state)arenot inherentto the
verb,but areratherdeterminedbasedon thestructureof theeventtheverbalpredicatede-
scribes(Verkuyl1972,1993;Declerck1979;Krifka 1989,1992;Dowty 1991;Tenny 1995;
Jackendoff 1996;Ramchand1997).

A classicexampleof thisrelationbetweeneventstructureandaspectinvolvestheeffect
of themass/countdistinctionin directobjectson verbsof creationor destruction,suchas
eat, write andso forth. As shown by the examplesin (12), a verb phraseheadedby eat
acceptsmodificationby a temporalmodifierheadedby in whenits directobjectis a count
noun,but not whenits directobjectis amassnoun(or bareplural).

(12) a. Kim ateasandwichfor anhour/inanhour.

b. Kim aterice for anhour/?inanhour.
4Onepossibleexplanationfor thiscorrelation,whichservesasaneffectivestartingpoint for aninvestiga-

tion into this issue,is a functionalone:speakerstakeadvantageof theavailability of endpointsto reducethe
level of processingcomplexity associatedwith context-dependentusesof gradableadjectives.
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Licensingof atemporalmodifierheadedby in-PPis aclassicdiagnosticof abasicaspectual
property: telicity.5 Roughly, telic predicatesare thosethat describeeventswith natural
culminationpoints, suchas build a house, and atelic predicatesare thosethat describe
eventsthatdonothaveinherentendpoints,suchassleep. Thecontrastin (12)demonstrates
thata verbphraseheadedby eatmayhave differing telicity dependingon thenatureof its
directobject. If theobjectdescribesa boundedquantityof stuff, like a (quantified)count
noun,anendpointto thedescribedeventcanbeidentified(in (12a),thepoint at which all
of thesandwichis eaten).This givesriseto a telic interpretation.In contrast,if theobject
denotesa potentiallyunboundedquantityof stuff, aswith massnouns(or bareplurals),
thereis no way to identify anendpointto theevent,andthepredicateis atelic.

Contrastslike thosein (12) provide evidencethat the structureof a describedevent
maydeterminetheaspectualpropertiesof theverbalpredicatethatdescribesit; this is not
surprising,given that aspectis a theoryof the relationbetweenverb meaningandevent
structure. The deeperquestionsthat have driven researchon this topic involve how and
why a particularpredicatedescribesthe sort of event it does. In the caseof contrasts
like (12), for example,how exactly doesthe mass/countdifferencein the nominalargu-
mentscorrelatewith the endpoint/noendpointdifferencein the describedevents(andby
extension,the telic/atelicdistinctionin the verbalpredicates)?While the detailsof these
correlationsarenot yet completelyunderstood,it is clearthat structuralpropertiesanalo-
gousto theopen/closedscaledistinctiondiscussedin theprevioussection— in particular,
thebounded/unboundeddistinction— play a fundamentalrole in verbmeaning.A ques-
tion thatmustbeaddressed,then,is whetherscalarrepresentationsthemselvesarea basic
componentof verbmeaning.

In recentcollaborative work with Beth Levin (StanfordUniversity), I have beenex-
ploring preciselythis question.Our researchfocuseson verbsthatshow varyingtelicity in
differentcontexts, like eat. A sharedpropertyof theseverbsis that they describeevents
in which oneparticipant(canonicallytheoneintroducedby thedirectobject)undergoesa
gradualchangeof state,which canbecharacterizedasa changein thedegreeto which it
possessessomegradableproperty. This degreeof changecanbeassigneda scalarrepre-
sentationwhichwehypothesizeto bethecrucialdeterminantof eventstructureandaspect.
Specifically, if thedegreeto which theaffectedargumentchangeshasamaximalvalue,the
correspondingeventhasanendpoint,andthepredicateis telic. In contrast,if thedegreeof
changehasno naturalmaximum,thenanendpointfor thecorrespondingeventcannotbe
determined,andthepredicateis telic.

Initial supportfor thishypothesiscomesfrom theclassof “degreeachievements”,many
of which arederivedfrom adjectivesby the–en/

�
morpheme(examplesincludelengthen,

widen,shorten,open,closeandsoforth). Degreeachievementshave long presentedprob-
lems for theoriesof aspect,becausemany verbsin this classappearto have ambiguous
telicity. This is illustratedby thetwo usesof lengthenin (13), which differ in theaccept-
ability of an in-PP.

(13) a. Thetailor lengthenedmy pantsin anhour.

5Thetelicity of a predicatealsoaffects(amongotherthings)the inferencesit supportsandtheadverbial
modifiersit accepts(seeDowty 1979).Thuslike scalestructurein adjectives,this propertyhasa numberof
clearlinguistic consequences.
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b. ? Thewaterdrippingoff theroof lengthenedtheicicle in anhour.

Thecrucialdifferencebetween(13a)and(13b)is thatin theformer, realworld knowledge
abouttailors identifiesa boundfor the degreeto which theaffectedargument(my pants)
changesin lengthasaresultof theevent(whatevermeasurewasagreeduponby meandthe
tailor). In contrast,no suchboundcanbeidentifiedin (13b),sinceiciclescanin principle
getlongerandlonger. (13a)is thereforeassignedatelic interpretation,while (13b)is atelic.

Degreeachievementsprovidetheclearestillustrationof thehypothesisthatscalarrepre-
sentationsof degreeof changemapontoeventstructuresbecausethepropertywith respect
to which theargumentaffectedby theactionof theverbchangesis “transparent”:it is the
propertyassociatedwith thesourceadjective. Thenext stageof researchis to extendthis
scalaranalysisto otherpredicatesthatdescribegradualchangesandshow similar telicity
properties,suchasverbsof directedmotionandverbsof creationanddestruction.Likede-
greeachievements,theargumentaffectedby theactionthattheseverbsdescribeundergoes
a changein thedegreeto which it possessessomegradableproperty:thepropertyof loca-
tion alongagradedpathin verbsof directedmotionandthepropertyof (somegeneralized
notionof) volumeor extentin thecaseof verbsof creationanddestruction.Clearly, if this
analysisof telicity generalizesto theseotherverbs,asour initial researchsuggests(Hay,
Kennedy, andLevin 1999),we will have a clearexampleof scalarrepresentationsin verb
semantics.

Thisview of scalarrepresentationsin verbmeaning,if correct,alsosuggestsanew un-
derstandingof thenotion“incrementaltheme”. This termis introducedby Dowty (1991)
to namethe argumentof a verb whosepropertiesdeterminethe verb’s telicity througha
homomorphicrelationbetweenthe argumentandthe temporalprogressof the event de-
scribedby theverb(seeKrifka 1989,1992). For instance,in a predicatesuchasmowthe
lawn, thelawn is theincrementalthemesincetheprogressof theentireeventcanbedeter-
minedby looking at thestateof the lawn. Theproblemwith this approachis that it does
not easilygeneralizeto thefull classof verbsthatdescribegradualchangesof state,since
distinct typesof homomorphismsappearto benecessaryfor eachtype. For example,with
canonicalverbsof changeof state,thehomomorphismis betweenagradablepropertycor-
respondingto thestateassociatedwith theverb;with verbsof motion,thehomomorphism
is definedby thepathtraversedby oneof its arguments.

A scalaranalysisof telicity supportsa more unified analysis,however. Within this
framework, thesemanticobjectthatbestcorrespondsto Dowty’s incrementalthemeis in
fact thescalarrepresentationof thedegreeto which theaffectedargumentchangesalong
a path of motion, in spatialextent, or in someother scalarproperty. On this view, the
homomorphismcrucial to determininga verb’s telicity is a relation betweenthe scalar
representationof the degreeof changeandthe temporalprogressof the event. The “in-
crementaltheme”is thusconstruedasa measureof a propertyof an argumentof a verb,
not anactualargument(althoughit maybeexpressedby anargument-like expression,as
in thecaseof extentobjectsof someverbsof motion,suchasswimtheChannel).6 If this
is correct,thenit providesstill moresupportfor theconclusionthatscalarrepresentations

6In fact,Dowty (1991,p. 659)recognizesthatwith verbsof motiontheterm“incrementaltheme”is most
appropriatelyappliedto thepathof motion,even if it is often left unexpressed,ratherthanto theargument
correspondingto themoving objector themes.
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playa fundamentalrole in verbalsemantics.A centralgoalof thecurrentprojectwill beto
provide a fully explicit, formal characterizationof therelationbetweenscalestructureand
telicity.

Scale structure and the adjective/verb interface Onceit is establishedthatscalestruc-
tureplaysa role in bothadjectiveandverbmeaning,thenext researchquestionis whether
thereis a relationbetweenthescalarrepresentationsusedby thetwo categories.Hayet al.
(1999) show that the aspectualpropertiesof degreeachievementsprovide one pieceof
evidencefor sucha relation. Specifically, the scalarstructureof the sourceadjective de-
terminestheaspectualpropertiesof a derivedverb: whentheadjectival form usesaclosed
scale,thedefault interpretationof theverbalform is telic; whentheadjectival form usesan
openscale,thedefault interpretationof theverbalform is atelic.

A secondpieceof evidencefor a mappingbetweenscalestructurein adjectivesand
verbscomesfrom datainvolving theoppositederivationalrelation: deverbalgradablead-
jectives.As shown by theexamplesin (14),eventhoughthedegreemodifiersveryandwell
canmodify adjectivesderivedfrom verbs,andaremoreoververysimilar in meaning(both
have theeffect of “boosting” thedegreeto which a gradablepropertyholdsof anobject),
they differ in their distribution.7

(14) a. awell/??veryprotectedharbor

b. awell/??verybuilt house

(15) a. avery/??wellsurprisedchild

b. very/??wellworriedparents

Theseacceptabilityjudgmentsaremirroredby distributional asymmetriesin corpora,as
shown by thenumbersin Table1.

Table1: Distributionof degreemodifiersin theBritish NationalCorpus

well very

protected 62 2
educated 78 3
defined 146 2
surprised 0 154
worried 0 192
frightened 0 92

In Kennedyand McNally (1999b),we show that thesedistributional differencesre-
late both to scalestructureandto the natureof the standardvalue. Using evidencefrom
proportionalmodifiersandentailmentpatterns,we show thatwell requirestheadjective it

7KennedyandMcNally (1999b)presentcorpusdatawhichshow thattheseparticiplespasstheusualtests
for gradableadjectivestatus(they appearascomplementsof copularverbsandin comparativeconstructions),
sothepatternof datacannotbeexplainedin termsof morphosyntacticrestrictions.
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modifiesto beassociatedwith a closedscale,while very requirestheadjective it modifies
to have a context dependentstandard(andanopenscale,giventherelationbetweenscale
structureandstandarddiscussedabove). What is relevant to thecurrentdiscussionis that
thedatadiscussedin KennedyandMcNally 1999bindicatethatthestructureof thederived
adjective’sscaleis a functionof theaspectualpropertiesof thesourceverb:whentheverb
is telic (whenit describesaboundedevent),thederivedadjectivehasaclosedscale;when
theverbis atelic(whenit describesanunboundedevent),thecorrespondingscaleis open.
Theresultsof this work thusmirror theresultsof theresearchondeadjectival verbs.

Thenext stageof researchontherelationbetweenscalestructurein adjectivesandverbs
shouldbegin by lookingata largercorpusof datato solidify thestatisticalpatternsof mod-
ifier distribution, by extendingthestudyotherdegreemodifiersandclassesof adjectives,
andby expandingthestudyto degreemodificationin othercategories(in particular, verbs).
Most importantly, weneedto look for theeffectsof scalestructurein adjective/verbderiva-
tional relationsin languagesother thanEnglish,particularlybecausea numberof recent
paperson otherlanguagessuggestthat theprinciplesat work in English(theopen/closed
distinction; the context dependenceof thestandardvalue)play a role in otherlanguages.
For example,work by Tsujimura(to appear)shows that the distribution of the Japanese
modifier totemo(‘very’) is parallelto its counterpartin English: it only modifiesgradable
predicates(acategory thatincludesbothadjectivesandverbsin Japanese)with context de-
pendentstandards.Similarly, Barbiers(1995)arguesthattheopen/closedscaledistinction
is thecrucial factordeterminingwhetheran adjective canappearasthecomplementof a
modalverb in Dutch: only adjectivesthathave closedscalesappearin this environment.8

Thesefindingsstronglyreinforcethehypothesisthatscalestructureplaysa broadrole in
naturallanguagesemantics.

Summary of the Research Program Viewedasa whole, the researchdescribedin the
precedingpagesindicatesthatthegrammaticalpropertiesof bothadjectivesandverbsare
sensitiveto aspectsof scalestructure,in particular, thewhetherscalarrepresentationshave
endpointsor not. Moreover, thereis suggestive evidencethat the scalarrepresentations
usedby adjectivesandverbsaresimilar in very fundamentalways,andthattherearewell-
definedandregularmappingsbetweenthe two. Thedeeperquestionthatneedsto bead-
dressedis whetherit is thecasethatthescalarrepresentationsusedby adjectivesandverbs
(andothercategories)aretheactuallysame.Thatis, weneedto determineif thereasingle,
generalsystemof scalarrepresentationthatmanifestsitself (possiblyin differentways)in
adjectivesandverbs(andothercategories).Answeringthisquestionis theultimategoalof
theresearchprogramthatthis projectwill begin.

8Barbiersalsoobservesthat comparativesmay occurascomplementsof modalverbs,regardlessof the
scalestructureassociatedwith the comparative adjective. This suggeststhat the crucial featureis actually
thenatureof thestandardvalue,sincethepropertysharedby comparativesandclosed-scaleadjectivesis that
neitherhasacontext dependentstandard.
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2. OVERVIEW OF EDUCATION ACTIVITIES

Theresearchcomponentof thisprojectwill supportthetrainingof graduateandunder-
graduatestudentsin thestudyof meaningin naturallanguage,throughintegratedclassesin
meaning(lexical semantics,formal semantics,pragmatics),independentresearchprojects,
anddirectaccessto contemporaryresearch.Thesecomponentsaredescribedin moredetail
below.

Year long course sequence in the study of meaning Theempiricaldomainof theproject
providesexcellent materialfor an integratedandcoherentthree-quartersequencein the
studyof meaning(designedfor graduateandundergraduatestudents),becauseit coversis-
suesin lexical semantics(suchaswordderivation,markedness,andaspect),formalseman-
tics (suchasorderingrelations,compositionalinterpretation,andformal representationsof
meaning),andpragmatics(suchascontext-dependentaspectsof adjective meaning).The
topicof scalarrepresentationswill provideacommonthemerunningthroughanintegrated
sequencein thestudyof meaning,giving studentsanempiricalandconceptualfocusthat
effectively illustratesthe complex interactionof word meaning,compositionalmeaning,
andcontextualmeaningin theconstructionof full semanticrepresentations.

Freshman seminar in meaning Thecoreelementsof theyear-long curriculumcanalso
bedistilledinto aone-quarter“freshmanseminar”onmeaning.Suchseminarsaredesigned
to introducefreshmento the intellectualchallengesof researchanddiscovery by empha-
sizing discussionof ideas,expositionandargumentation,andthe developmentof critical
thinking skills. For the samereasonthat it providesthe basisfor an integratedyear-long
sequencein the study of meaning,the topic of scalarrepresentationsin semanticsalso
supportsthe developmentof a coherentandfocusedfreshmanseminarthat will address
questionsin word meaning,formal analysisof naturallanguage,andthe role of context
andworld knowledgein assigningcompletemeaningsto utterances.

Independent research opportunities The projectwill promotethe developmentof in-
dependentresearchskills in both graduatestudentsandundergraduatesthroughresearch
assistantshipsandwork study. Specifically, theprojectwill includeanacademicyearre-
searchassistantshipfor onegraduatestudent,academicyearwork studysupportfor one
undergraduate,andtwo summerresearchassistantshipsfor two undergraduates.Thelatter
positionsin particularwill provideexcellentresearchopportunitiesfor two undergraduates
(oneof whomwill beselectedfrom the freshmanseminar;theotherfrom the largerpool
of Linguisticsor CognitiveSciencemajors).

An importantaspectof theempiricaldomainof theprojectis thatit allowsfor arangeof
individualvariationin studentresearchtopics.Thisis importantbecausestudentsshouldbe
giventhefreedomto pursuetheirown researchagendasandto developtheir skills asinde-
pendentresearcherswithin theframework of mentorshipprovidedby theproject.Possible
topicsof investigationfor studentresearchwithin the largercontext of thegrantproposal
include(but arenot limited to): issuesin thesemanticsof gradableadjectives;degreemod-
ification acrosscategories;proportionalmodificationacrosscategories;scalarproperties
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of modifierclauses(suchascomparatives,relativeclausesandtemporalmodifiers);issues
in the syntax,semanticsor morphologyof adjectivesandverbscross-linguistically;the
mass/countdistinction;andthesemanticsof directionalandspatialprepositions.

Exposure to current research Theprojectwill introducestudentsandcolleaguesto cur-
rentresearchon scalarrepresentationsin languageby bringingin two speakersperyearto
give guestlecturesin thegraduateandundergraduateclasses,andto give colloquiato the
largerLinguistics/CognitiveSciencecommunity. In addition,at theendof thefive-yearpe-
riod of theproject,I will organizeaworkshoponscalarrepresentationsin naturallanguage
that will bring outsideresearcherstogetherwith Northwesterngraduateandundergradu-
atestudentswho have developedresearchtopicswithin theprojectto discussandfurther
developthecurrentstateof understandingof thetopic.

3. SCHEDULE

In termsof research,thefirst two yearswill bedevotedto acomprehensiveanalysisof
theroleof scalestructurein adjectivesandverbs,following theworkingagendasdescribed
in Section1. This will involve in-depthwork on English,makinguseof naturallanguage
corporato investigatethedistributionalpropertiesof closedvs. openscaleadjectivesand
theargumentstructureof verbsof change.Theresearchwill alsobeextendedto otherlan-
guages,throughlinguistic fieldwork in theChicagoareaandevaluationof grammarsand
corpora,whereavailable. The third andfourth yearsof the projectwill shift attentionto
therelationsbetweenscalarrepresentationsin adjectivesandverbs,focusingon questions
involving degreemodificationandothercross-categoricalphenomenain Englishandother
languages.Again, naturallanguagecorporawill play a crucial role in the research.The
third andfourthyearswill alsoseethebeginningof work onaunifiedtheoryof scalarrep-
resentationsthat holdsfor both adjectivesandverbs;fully developingthis theorywill be
theprimaryfocusof thefifth yearof theproject.In conjunctionwith this effort, theinves-
tigationof scalareffectsin languagewill alsobeextendedto othergrammaticalcategories,
in particularnounsandprepositions.

Theeducationalcomponentof theprojectwill begin in earnestduringthesummerof the
first year, whichwill bedevotedto simultaneousdevelopmentof thematerialsfor theyear-
longsequencein meaningandthefreshmanseminar, bothof whichshouldbegin duringthe
2001-2academicyear. Subsequentsummerswill bedevotedto updatingandimproving the
coursesbasedon new researchfindingsandon studentevaluationsfrom thepreviousyear,
andto advisingthetwo undergraduateresearchers.Theeducationalcomponenthasabuilt-
in evaluationmetric,asNorthwesternrequiresall studentsto completedetailedevaluations
of everyclass.
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