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Motivationsforthiswork

•Overlappingconcerns

–interfacebetweensyntaxandsemantics:gluelogicfor

derivinglogicalformsfromsyntacticstructures

–natureofmodification

–lexicalsemanticsandlinking

•Concentratehereoninferentialpropertiesofmodification
andarelativelysimplemodelofsyntax-semantics
interfacewithauniformmodeofcomposition

–forindividual-denotingandquantificationalarguments

andmodifiers
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Overview

•Theproblem

–arityexpansionbymodifiers

–logicofmodifiers:diamondentailments

–meaningvs.valence

•Davidsoniansolution

•Compositionineventsemantics

•Linkingsemantics
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Arityexpansioneffectedbymodifiers

•howarityexpansionofabasicpredicaterelationis
broughtabout

–e.g.basicbinaryrelationstab,asinBrutusstabbed
Caesar,isexpandedtoaternaryrelationinBrutus
stabbedCaesarwithaknife

•whatistheincrementalcontributionofmodifierssuchas
withaknife,tothecity,fromeverycandidate?

•iftypesarepartofthemeaningisitpossibletoseparate
meaningandvalence?

–argumentalternations,e.g.canternarygive,asinI
gaveJohnthebook,begiventhesamemeaningas
thatofbinarygive,asinIgavethebooktoJohn?
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Diamondentailments

•Ofthesentencesbelow,(1)istheleastinformative
(entailedbyallothers),(4)isthemostinformative
(entailingallothers),and(2),(3)areincomparable
(neitherentailstheother).

(1)Felixmiaowed.

(2)Felixmiaowedloudly.

(3)Felixmiaowedinthekitchen.

(4)Felixmiaowedloudlyinthekitchen.
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(1)

(2)(3)

(4)

entailmentspecificity
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TheDavidsoniansolution

•verbshaveanimplicitargument

•modifiersapplytothisargument

•thatimplicitargumentdenotesanevent

•andisexistentiallyclosedoff

•somodifiersareconjunctivelyaddedtotheverbal
predication

•theyareco-predicatesontheeventvariable
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Eventsashooks

•useeventstotietogethermodifierswiththepredication
theyaremodifying

(5)∃emiaow
′
(e,felix

′
)

(6)∃e(miaow
′
(e,felix

′
)∧loud

′
(e))

(7)∃e(miaow
′
(e,felix

′
)∧loc(e,ix.kitchen

′
(x))

(8)∃e(miaow
′
(e,felix

′
)∧loc(e,ix.kitchen

′
(x)∧loud

′
(e))

•miaowcorrespondstoabinarypredicatethroughout

•logicofmodifiersreducedtoconjunctiveelimination
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TheNeo-Davidsonianmove

•verbalpredicatesareunarypredicatesoverevents

•argumentsandmodifiersalikeassociateviathematic
relations

(9)∃e(miaow
′
(e)∧AGENT(e,felix

′
))

(10)∃e(miaow
′
(e,felix

′
)∧LOC(e,ix.kitchen

′
(x)))

SPIEL,August20048



CleoCondoravdi9

EventsandRolesGrammaticized

RoleSpecificationForeachlexicalpredicateAitisspecified
whichrolesaredefinedforthatpredicateandwhich
amongthemareobligatory

UniqueRoleRequirementIfathematicroleisspecifiedfor
aneventitisuniquelyspecified(thematicrelationsare
functions)
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CompositioninEventSemantics

•connectthe(neo-)Davidsonianconceptualapparatus
withageneralframeworkforthesyntax-semantics
interfaceandsemanticinterpretation

–fixthetypeofverbalpredicates

–modeofcomposition:argumentsandmodifiersin

general

–interactionoftheeventvariablewithquantification

–interactionoftheeventvariablewithnegation

–integratewiththesemanticsoftense
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CompositioninEventSemanticscont.

•specificationofthemeaningofquantificationalNPs

•mechanismtoproducemultiplescopings

•entailmentreversaleffectofnegation:scopeormeaning?
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Diamondentailmentswithexistentiallyquantifiedargs/mods

•Directionofentailmentpreserved

(11)Acatmiaowed.

(12)Acatmiaowedloudly.

(13)Acatmiaowedinthekitchen.

(14)Acatmiaowedloudlyinthekitchen.

(11)

(12)(13)

(14)
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Diamondentailmentswithuniversallyquantifiedargs/mods

•Directionofentailmentpreserved

(15)Everycatmiaowed.

(16)Everycatmiaowedloudly.

(17)Everycatmiaowedinthekitchen.

(18)Everycatmiaowedloudlyinthekitchen.

(15)

(16)(17)

(18)
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DiamondentailmentswithNegation

•Directionofentailmentreversed

(19)Felixdidnotmiaow.

(20)Felixdidnotmiaowloudly.

(21)Felixdidnotmiaowinthekitchen.

(22)Felixdidnotmiaowloudlyinthekitchen.

(22)

(20)(21)

(19)
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Davidson-styleandhybridapproaches

•hybridapproachesinvolveamixtureofFregeanfunctional
compositionandneo-Davidsoniancompositionviaroles

•thearityandtypeoftheverbalpredicatedependonthe
numberofsyntacticallyrequiredarguments

–λ-abstractionovertheovertargumentsandtheevent
argument,e.g.inhybridapproaches
λxλe.meaow′(e)∧AGENT(e,x)

–λ-abstractionintroducesanartificialorderingin
composition

•verbalpredicateappliestoindividual-denotingarg’s

•quantifiedargumentsarequantifiedin

•modifiersarepredicatesofeventsorindexedtoroles
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Pureneo-Davidsonianapproaches

•verbsandverbalprojectionsareuniformlypredicatesover
events

•argumentsandadjunctsaremodifiersonsuchpredicates
andassociateviaroles

miaow;λe.miaow
′
(e)

FelixAG(meaow);λe.meaow′(e)∧AGENT(e,felix
′
)

inthekitchenLOC(meaow);

λe.meaow′(e)∧LOC(e,ix.kitchen
′
(x))
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Quantificationinpureneo-Davidsonianapproaches

•Pureneo-Davidsonianapproachesuseauniformmodeof
composition.

•Intheseapproachesdifferentscopingscorrespondto
differentordersofapplication.

•Theresultingtheoryofscoperequiresnotraces.

•Thisisanicepropertythatwewouldliketopreserve,but
whichismissinginapproachesthatusedmixedmodesof
composition(e.g.λxλe[P(e)∧AGENT(e,x)]).
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Quantificationinneo-Davidsonianapproachescont.

•Semanticsiscomplicatedbytheneedfor
minimality/maximalityconditions

•Ontologyiscomplicatedbytheneedtoallowforarbitrary
summingandforanon-temporalsubpartrelationbetween
events

(23)Everymanjumped.

(24)λe.∀x(man′(x)→∃e′(e′ve∧

jump
′
(e′)∧AGENT(e′,x)))∧

e=λe′.∃y(man′(y)∧jump
′
(e′)∧AGENT(e′,y))
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NamesandQuantifiedArgsandModifiers

felixR;λPλe.P(e)∧R(e,felix
′
)

acatR;λPλe.∃x(cat
′
(x)∧P(e)∧R(e,x))

everycatR;λPλe.∀x(cat
′
(x)→∃e

′
(e

′
ve∧P(e

′
)∧R(e

′
,x))∧

e=λe
′
.∃y(cat

′
(y)∧P(e

′
)∧R(e

′
,y))
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Thegrammaticalburdenofevents

•morefine-grainedeventindividuationthanonemight
intuitivelywant

–e.g.,thebuyingandthesellingofasingletransaction
cannotbethesameevent

•needforcomplexevents

–e.g.theeventofeverymanjumpingatsometimeor
other,theeventofeverythingthathappenswithina

givenstretchoftime
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Thistalk

•Ourapproachisbasedonthedesiretoseparate
model-theoreticsemanticsfromlinkingtheoryandthe
syntax-semanticsinterface.

•Wewillexploretheconsequencesofassumingauniform
neo-Davidsonianmodeofcomposition,butreworkingthe
Davidsonianframeworkusingsyntacticargumentroles.
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Caveats

•“Event-free”referstothewayverbalpredicatescombine
withtheirargumentsandwithmodifiers

•Referencetoeventsbyevent-referringexpressionsisnot
atissue

–e.g.Thevisittookplacelastyear
Themeetinglastedalongtime

•Focushereonnon-cascadingmodifiers

–e.g.cascadingtemporalmodifiers
Hevisitedusonsomedayeveryweeklastyear
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MainIdeas

•dispensewiththeneedoforderedapplicationof
argumentsusingrolesandcouplingroleswiththeirvalues
(individualsinamodel)

•encodearityinsomethingotherthanthetypeofthe
predicate

•dynamicperspectiveonsemanticcomposition

–openpossibilitiesabouthowthingsmayyetbe

specified

–asarguments/modifiersareprocessed,assumptions
areruledout
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BasicProposal

•Weusesyntacticrolelabelse.g.SUBJ,OBJ1,TIME,RATE.

•Willnotdiscussherelexicalprojectionmechanisms
determininghowsyntacticrolescorrespondtosemantic

(thematic)roles,andwhichsyntacticrolesareobligatory.

•Partialassignmentfunctions(AFs)maprolelabelsto
individuals,e.g.f(SUBJ)=FELIX.
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BasicProposal(cont.)

•Verbalprojectionsarepairsconsistingofthesetofroles
alreadysaturatedandasetofassignmentfunctions

–wetermthesepairsLinkingStructures(LS)

–tothelexicalpredicatemiaowcorrespondsasetof
functionseachmappingSUBJontoaparticularcat,
LOContoaplacewherethecatmiaows,andTIMEonto
thesetofallintervalsinwhichthecatmiaowedatthe
givenlocation

–understandassignmentfunctionsfasaconjunctive
setofassumptions

–understandsetsFofassignmentfunctionsasabig
disjunctionovertheseconjunctions
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BasicProposal(cont.)

•Argumentsandmodifiersdenotemappingsfromlinking
structurestolinkingstructures.

–soeat,eatadonut,andeatadonutquicklyarealljust
linkingstructures.

•Parallelismwithpureneo-Davidsonianapproaches,
whereargumentsandmodifiersdenotemappingsfrom

propertiesofeventstopropertiesofevents

•Eachargumentormodifierisindexedtoarole,e.g.
felixSUBJ,andmapsanLStoanewLSnolongerdefined
forthatrole.

–e.g.felixSUBJ(miaows)isnotdefinedfortheroleSUBJ.
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LinkingStructures

•Linkingstructuresarepairsconsistingofasetofroles
(correspondingtothesetofrolesprocesseduptogiven
point)andasetofassignmentfunctions(thesetofopen
possibilitiesabouthowthingsmaybespecified)

–L=〈D,F〉

•Thesetofopenpossibilitiescanonlybeaboutrolesnot
yetprocessed

–foranylinkingstructureL=〈D,F〉

(∀f∈F)dom(f)∩D=/0
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InitialState

•LetF0bethesetofallpartialfunctionsfromthesetofrole
labelsRtoappropriatelysortedindividualsinthe
universeofdiscourseUofsomemodelM

•Leastinformativelinkingstructure:L0=〈/0,F0〉
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LexicalLinkingStructures

•ToeveryverbVtherecorrespondsasetofformulasΦV

composedofvariablearitypredicatesandfreevariables
inR

–e.g.Φmeaow=

{meaow2(SUBJ,TIME),meaow3
1(SUBJ,TIME,LOC),

meaow3
2(SUBJ,TIME,MANNER),

meaow4(SUBJ,TIME,LOC,MANNER),...}

•Alexicalprojectionmechanism(notdiscussedhere)
determines

–howsyntacticrolescorrespondtosemanticroles

–whichsyntacticrolesareobligatory(markedby
underlining)
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LexicalLinkingStructures(cont.)

•Theprincipleofoptionality:foranyV,ifthereisa
predicateinΦVappliedtosomesetofoptionalroles,then

foranysubsetofthatsetthereisapredicateinΦVapplied
justtotherolesinthatsubsetplustheobligatoryones

–e.g.,giventhat
meaow4(SUBJ,TIME,LOC,MANNER)∈Φmeaow,the
principleofoptionalityguaranteesthat

meaow3
1(SUBJ,TIME,LOC)∈Φmeaow
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LexicalLinkingStructures

•V;〈/0,FV〉,where
FV={f∈F0|(∃φ∈ΦV)M|=φ[f]}

•Take|=tobeineffecttruthwithinanintervalratherthan
truthataninterval

•Temporalclosureproperty:everylexicalLSLVissuch
thatifFVcontainsanassignmentthatmapsTIMEtosome
intervalt,then,foranysuperintervalt′oft,FVwillalso
containanassignmentthatmapsTIMEtot′
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Example

miaow;Lmiaow=〈/0,Fmiaow〉

felixSUBJ;〈D,F〉7→〈D∪{SUBJ},{f|f∪{〈SUBJ,felix
′
〉}∈F}

felixSUBJ(miaow);

〈{SUBJ},{f|f∪{〈SUBJ,felix
′
〉}∈Fmiaow}〉
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TheDynamicsofComposition:Example

•SupposeFelixmeaowedinthekitchenattimet1and
Minniemeaowedinthebedroomattimet2.

•Thenassignmentslikef,f1,g,g1willbeamongthosein

Fmiaow:
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f:SUBJ7→f

TIME7→t1

f1SUBJ7→f

TIME7→t1

LOC7→k

g:SUBJ7→m

TIME7→t2

g1:SUBJ7→m

TIME7→t2

LOC7→b
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TheDynamicsofComposition:Example(cont.)

•Anyassignmentwhich,likegorg1,mapsSUBJto
somethingotherthanfwillnotbeinFfelixSUBJ(miaow).

•FfelixSUBJ(miaow)willonlycontaincontractionsof

assignmentswhich,likeforf1mapSUBJtof.

•Forinstance,f−,f−
1willbeinFfelixSUBJ(miaow):

f−:TIME7→t1

f
−
1TIME7→t1

LOC7→k
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TenseandTruth

•TensemorphemewithwidestscopeandmapsanLStoa
truthvalue

•Theconditiondom(f)={TIME}ensuresthatallobligatory
argshavebeensaturated

pastI;〈D,F〉7→(∃f∈F)dom(f)={TIME}∧f(TIME)⊆I

ifI<now,elseundefined

pastI(felixSUBJ(miaow))

;(∃f∈Fmiaow)f(SUBJ)=felix
′
∧f(TIME)⊆I
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NamesandQuantifiedArgsandModifiers

felixR;〈D,F〉7→〈D∪{R},{f|f∪{〈R,felix
′
〉}∈F}

acatR;〈D,F〉7→〈D∪{R},{f|(∃x∈cat
′
)f∪{〈R,x〉}∈F}

everycatR;〈D,F〉7→〈D∪{R},{f|(∀x∈cat
′
)f∪{〈R,x〉}∈F}
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Quantification:Scope

•Asinthepureneo-Davidsonianapproachestoargument
composition,inthisapproachdifferentscopings
correspondtodifferentordersofapplication

•Similarly,theresultingtheoryofscoperequiresnotraces.
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Quantification:Scope(cont.)

(25)Everycatchasedamouse

(26)surfacescope:∀>∃

(everycatSUBJ(somemouseOBJ(chase)))

(27)inversescope:∃>∀

(somemouseOBJ(everycatSUBJ(chase)))
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Specificityrelationbetweenlinkingstructures

•AlinkingstructureL=〈D,F〉isatleastasspecificasa

linkingstructureL′=〈D′,F′〉iffD′⊆DandFvF′,where
FvF′iff(∀f∈F)(∃f′∈F′)f≤f′

•Entailmentbetweensentencescashedoutasspecificity
relationbetweenthecorrespondinglinkingstructures
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Negation

•indownwardmonotonecontextsthepatternofentailment
isreversed

not;〈D,F〉7→〈D,(F0\F)−D〉where

F−D={f∈F|dom(f)∩D=/0}

•ifF2vF1thenF0\F1vF0\F2
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Unburdeningeventsoftheirgrammaticalload

•Noeventsinthesyntax-semanticsinterfacebutthe
approach

–iscompatiblewitheventsinthemodel

–simplifieseventstructureinthemodel

∗noneedforcomplexevents
∗eventindividuationneednotbeasfine-grainedasin

standardeventsemantics
·e.g.buyandsellcancorrespondtothesame

transactionevent
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Conclusion

•LinkingSemanticsgivesauniformlytypedinterpretation
forallprojectionsoftheverb

•givesauniformtypeforallmodifiers

•allowsamovement-basedaccountofscopewithout
traces

•makesnoontologicalcommitmenttoevents

•iscompatiblewitheventsinthemodelandinfact
simplifieseventstructureinthemodel
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