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1 Intr oduction

Oneof thefascinatingaspectsof telicity is its relationswith non-verbalcategories.
Whethera givenpredicateis telic or atelicdoesnot only dependon theverb,but
can also be affectedby the count/massquanti�cation in the NP object, by the
lexical semanticsof relatedadjectives,andby theprepositionsthat thepredicate
may contain. The latter two factorsare in the focus of this paper. For exam-
ple, the telicity of the deadjectival verb straightenandthe complex verb phrase
jumpinto thewater, is relatedto thesemanticstructuresof theadjective straight
or the prepositioninto. A mathematicalnotion that is relevant to semanticdo-
mainsacrossdifferentcategoriesis thenotionof closedintervals– intervalsthat
includetheir limit points. This paperstudiestherelationsthatclosureproperties
of adjectivesandprepositionsbearto the (a)telicity propertiesof verb phrases.
Following RotsteinandWinter (2004), closureof adjectival scalesis treatedas
the de�ning distinctionbetweentwo kinds of adjectives(e.g. straight vs. bent)
that affects their behavior with almostmodi�ers. This leadsto a conceptionof
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closureasthekey sourceof ambiguityin verbphrasesmodi�ed by almost, which
is opposedto Dowty's (1979) characterizationof suchambiguitiesin termsof
telicity. Thetelic/atelicdistinctionbetweenpredicatesis madeexplicit andis re-
latedto closureof adjectival scalesandprepositionalpaths.This is doneusinga
new notionof weakdownward monotonicity, which re�nes thesimplebut crude
subinterval(homogeneity)characterizationof atelicpredicatesthatwasproposed
in BennettandPartee(2003).

Throughoutthis paper, whenI saythata predicateis telic, I �rst of all mean
thatit doesnot supportentailmentsfrom its progressiveVP formsto correspond-
ing non-progressive forms. Speci�cally – I will use(lack of) entailmentsfrom
the pastprogressive to the pastsimpleasa primary testfor telicity. Whensuch
entailmentsaresupported,thepredicateis referredto asatelic. Thus,telic/atelic
classi�cationsaresupportedby contrastivepairslike thefollowing.

(1) Mary wasdrawing acircle
�

� Mary drew acircle (telic)

(2) Mary waspushingacart � Mary pushedacart (atelic)

Many othersyntacticandsemanticeffectshavebeenclassi�edastelicity phenom-
ena.Especially, acceptabilitywith for/in time adverbialsis oftenusedasanother
centraltest for a/telicity. However, sincethe correspondencebetweendifferent
testsfor telicity is notcomplete,I will useentailmenttestsasin (1) and(2) asthe
primarytestthatis relevantfor thephenomenatreatedin thispaper.

Telicity factorsinteractwith anothercross-categorialphenomenon–constraints
on theacceptabilityof themodi�er almost. As exempli�ed in (3) below, almost
appearswith differentsyntacticcategories,with variousdegreesof acceptability
dependingon thesyntaxandsemanticsof theitemwith which it combines.1

(3) a.With NPs:
almostevery/no/thirteen/?some/?many/?few exam(s)

b. With adjectives:
almostdry/?moist,almostclean/?dirty, almost?wide/?narrow

c. With directionalPPs:
??almosttowardthecity, ?almostto thecity

For thepurposesof thispaper, whichconcentratesontherelationsbetweenalmost
andtelicity, a point of departureis anobservationby Dowty (1979). Addressing

1SeeHitzenman(1992), RappandvonStechow (1999), Morzycki (2001), amongothers,for
analysesof thebehavior of almostwith NPs;seeCruse(1986), RotsteinandWinter (2004) for its
behavior with adjectives.
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theserelations,Dowty discussestwo possibleinterpretationsof sentenceslike the
following, wherealmostcombineswith a telic predicate.

(4) Danalmostdrew a circle.

Onetypeof interpretation,which following RappandvonStechow (1999) I call
the scalar (S) interpretationof almost, statesthat Dan startedto draw a circle
andgot closeto �nishing it. Anotherkind of interpretationallows (4) to be true
if Dan only got closeto startinga drawing of a circle but didn't actuallystart.
Rappandvon Stechow dub this the counterfactual(C) interpretationof almost.
In many casestheS-interpretationof almostis not present.Considerfor instance
thefollowing example,wherealmostmodi�es anatelicpredicate.

(5) Danalmostpushedacart.

In (5), the only possibleinterpretationof almostis the C-interpretation.An S-
interpretation,claiming that Dan startedand almost �nished to pusha cart, is
hardlyavailable.Dowty usestheavailability of anS-interpretationfor almostasa
characteristicof telic predicates.Let usstatethisasin thefollowing hypothesis.

(6) Scalarity-telicity hypothesis: A scalarinterpretationof almostisavailable
with apredicateP if andonly if P is telic.

In view of thecross-categorial behavior of almostin (3), andtheincreasingbody
of work in recentyearson scalestructuresof adjectivesandpath structuresof
prepositions,the valueof Dowty's hypothesisfor currentresearchis in making
anotherpossibleconnectionbetweensuchnon-temporalontologiesandtelicity.

Thispaperstudiesthis connectionfurtherwhile takingDowty'shypothesisas
a startingpoint. My planis asfollows. In Section2 I will arguethatDowty'shy-
pothesisasstatedin (6) is not completelyadequate,andthatthefactorthataffect
S-interpretationsis not telicity per se. Rather, I will claim that thesameclosure
requirementthataccordingto RotsteinandWinter (2004)determinesacceptabil-
ity of almostwith adjectives shouldbe usedto describethe availability of its
S-interpretationwith verbs.Section3 developsthis ideaby concentratingon the
empiricalrelationsbetweenthescalestructureof an adjective andthe (a)telicity
of the correspondingdeadjectival verb. Section4 formalizesthe mappingfrom
adjectivesto deadjectival verbsandre�nes thesubintervalpropertyof atelicpred-
icatesthatwasproposedby BennettandPartee(2003). With thisnovel character-
istic of atelicpredicates,whichis calledweakdownward monotonicity, it is shown
thatanopen/closedscalestructureof anadjectivedirectly leadsto ana/telictem-
poralstructure(respectively) of thecorrespondingverb. Section5 showsthatthis
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is no longerthecasewith respectto themorecomplex relationsbetweenthepath
structuresof directionalprepositionsandthe(a)telicityof verbphrasescontaining
them.Thisdissociationbetweenclosureandtelicity with directionalPPsaccounts
for thecounterexamplesto Dowty'sscalarity-telicityhypothesis.

2 Almostandprepositions:dissociatingtelicity fr om
closure

Zwarts(2005)discussessomesystematicdifferencesbetweendirectionalpreposi-
tionsin termsof telicity. Usingthein/for adverbialtest,Zwartsaddressescontrasts
like thefollowing.

(7) a.Alex ran toward thepark/alongtheriver *in/for aday.

b. Alex jumpedinto the water/ranonto the platform/walked out of the
hotel/ranto thepark in/*for tenminutes.

c. Alex ran aroundthe lake/acrossthe bridge/throughthe tunnel in/for
onehour.

Zwarts' classi�cationof prepositionsis accordingly:

(8) Atelic: toward, along
Telic: to, into, onto,from,outof, off, awayfrom,past,via
Telic/atelic: around,across,down,over, through,up

Thisclassi�cationagreeswith thefollowing judgementson thevalidity of simple
entailmentsfrom thepastprogressive to thepastsimple.

(9) Danwasrunningtoward thepark � Danrantowardthepark
Danwasrunningalongtheriver � Danranalongtheriver

(10) Danwasrunningto thepark
�

� Danranto thepark
Danwasjumpinginto thewater

�

� Danjumpedinto thewater

(11) Danwasrunningaroundthelake
�

� Danranaroundthelake
Danwasrunningacrossthebridge

�

� Danranacrossthebridge
Danwasrunningthroughthetunnel

�

� Danranthroughthetunnel

Note that we shouldexpect that any telic readingof prepositionslike around,
acrossandthroughwouldblockentailmentsasin (11)evenif, asZwartsproposes,
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theseprepositionsareambiguousbetweentelic andatelicinterpretations.2

The lack of entailmentin (10) and(11) may leadus to expect,accordingto
Dowty's hypothesisin (6), thattheprepositionsin thesesentencessupporttheS-
interpretationof almost. However, therearesomesystematiccontraststhat cast
doubtson thisexpectation.Consider�rst thecontrastbetween(12a)and(12b).

(12) a.Danalmostwalkedaroundthelake. (C/?S)

b. Danalmostcircledthelake. (C/S)

While it is easyfor native speakersto accept(12b)astrue if Danstarteda circle
aroundthe lake but didn't �nish it, judgementsare lessclear in (12a). The C-
interpretationis possiblein both(12a)and(12b),meaningthatJohnwascloseto
startinga patharoundthe lake, but actuallydid not. A similar contrastappears
betweenthefollowing sentences.

(13) a.Danalmostwalkedacrossthebridge.(C/?S)

b. Danalmostcrossedthebridge.(C/S)

Infelicity of S-interpretationswith telic prepositionsalsoappearsin thefollowing
examples.

(14) Danalmostwentto thepark. (C/?S)

(15) Danalmostdrove throughthetunnel.(C/?S)

Quitein accordancewith themarginalityof theseS-interpretations,Englishspeak-
ers I consultedhaddif�culties in acceptingsentenceslike the following, where
almostis pre�xedto thePPitself.3

(16) ?Danranalmostaroundthelake/acrossthebridge/tothepark/throughthe
tunnel.

While judgementsaresometimesinsecureon suchEnglishsentences,thereare
otherlanguagesthatallow ustodraw acleardistinctionbetweentelicprepositions.

2Reasonably, whena sentence��� is ambiguousbetweenreadingsA andB, whereA entailsa
sentence��� but B doesnot, theentailment�

�
	
��� will beinvalid in naturallanguageunless�

�

is somehow (e.g.contextually) disambiguatedto excludetheB reading.
3Chris Kennedy(p.c.) points out that when directionalprepositionsare usedin a locative

manner, they may becomemuchmoreacceptablewith almost. Considerfor instancesentences
like John is almostaroundthecorner/acrossthe bridge. I will not addresssuchexampleshere,
but I believe thestative bepredicationmayforcea choiceof thepath's end-point,which derives
a closedstructureasthe locative interpretationof aroundandacross, andconsequentlylicenses
almostmodi�cation (seebelow).
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ModernHebrew is onelanguagewhereaprepositionparallelto Englishuntil also
hasspatialusages.TheHebrew preposition@ad(=`until') showsaclearcontrast
with the prepositionle/la (=`to/to-the') in termsof allowing modi�cation using
kim@at(=`almost').Considerthefollowing Hebrew sentences.

(17) a.? dan rackim@atla'agam.
Danranalmost to-the-lake

`Danranalmostto thelake' (?S)

b. dan rackim@at@adha'agam.
Danranalmost until the-lake
`Danranandalmostreachedthelake' (S)

Hebrew speakersreactto sentence(17a),with theprepositionle, in asimilar hes-
itation to Englishspeakerswho areconfrontedwith sentenceslike (16). By con-
trast,sentence(17b)with thepreposition@adis clearlyacceptableand,asevident
from the translation,supportsanS-interpretationfor themodi�er kim@at(=`al-
most'). This is a bit surprising,sincewithout kim@atthemeaningsof (17a)and
(17b)mayseemidentical.

As canbeexpected,whenkim@atappearsbeforetheVP, anoticeabledistinc-
tion in theavailability of theS-interpretationshowsupbetweenle and@ad:

(18) a.dan kim@atrac la'agam.
Danalmost ranto-the-lake
`Danalmostranto thelake' (C/?S)

b. dan kim@atrac@adha'agam.
Danalmost ranuntil the-lake
Ambiguous(C/S)–

C: `Danalmostranto thelake'
S: `Danranandalmostreachedthelake'

A similar contrastcanbeobservedin Dutch(JoostZwarts,p.c.),with theprepo-
sitionsnaar (=`to') andtot (=`until'):

(19) a.Danrendebijna naarhetmeer.
Danran almostto thelake
`Danalmostranto thelake' (C)

b. Danrendebijna tot (aan)hetmeer.
Danran almostuntil thelake
`Danranandalmostreachedthelake' (S)
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Why do pairsof telic predicatesshow contrastsin their tolerancetoward the
S-interpretationof almostmodi�cation, asopposedto whatwemightexpectfrom
Dowty'shypothesisin (6)? My proposedansweressentiallyfollowsRotsteinand
Winter'sintuition regardingtheacceptabilityof almostmodi�cation. Rotsteinand
Winterproposethatfor almostmodi�cation of adjectivesto befelicitous,thescale
thatis modi�ed hasto beclosed– it shouldhaveamaximalpointwithin it. Below
I will extend this requirementfor spatialand temporal-aspectualstructures.4 I
will arguethatthis closureconditionby itself is suf�cient for telicity, but it is not
a necessaryconditionfor telicity. Thus,telic structuresmaybeopen,andhence
maydisallow S-interpretationsof almost.

ConsiderFigure1. I proposethat the pathof spatialmovementthat we as-
sociatewith prepositionslike Hebrew le, Dutch naar or Englishto is open. By
contrast,the correspondingpath with @ad/tot (=`until') is minimally different
but closed.Similarly, for theprepositionaroundthepathis proposedto beopen,
whereasthe verb to circle is requiredto have a closedpath. This differenceis
proposedasthe factorthat controlsdifferencesin acceptabilitywith almost, but
all thepathsthataredescribedin Figure1 will beformally characterizedastelic.

around circle
to, le, naar

@ad, tot

Figure1: telic paths– openandclosed

This line of explanationleavesuswith somepointsthatshouldbeaddressed.
First, we shouldmake surethat thedistinctionbetweenclosedandopenadjecti-
val scalescarriesover to the verbaldomain. Importantaspectsof this mapping
were alreadystudiedin Hayetal. (1999), but almostmodi�cation provides us
with an additionaltestfor closureandallows to de�ne the mappingfrom scales
to temporalstructuresmoreexplicitly. Second,we shouldbeableto formally de-
rive our hypothesisthat closedstructuresare inherentlytelic. Third, something
similar shouldbedonewith themappingfrom pathstructuresof prepositionsto

4For a similarparallelismbetweenadjectivesandverbsseeAmaral(2006).

7



thetemporal-aspectualdomainwheretelicity is manifested.Theseissuesaread-
dressedin thefollowing sections.

3 `Almost', adjectivesand the telicity of deadjectival
verbs

This section�rst reviews RotsteinandWinter's treatmentof almostmodi�cation
with adjectivesof differentscalestructures.Thenwe move on to usingthis pro-
posalin characterizingthe(a)telicityof deadjectival verbs.

3.1 `Almost' and the total/partial distinction

Previousworks(Cruse(1986), Yoon(1996), KennedyandMcNally (2005), Rot-
stein and Winter (2004)), study pairs of adjectives like dry-moist, clean-dirty,
andhealthy-sick, which Yooncalls total andpartial adjectives,respectively. In-
tuitively, onecontrastbetweensuchadjectivesis that partial adjectivesindicate
someamountof therelevantproperty(moisture,dirt, sicknessetc.),whereasthe
total adjectivesindicateno amountof this property. For instance,a dirty object
hassomedegreeof dirt, but it is not necessarilyfreeof cleanliness.Conversely,
a cleanobjectis freeof dirtiness,andit would betoo weakto describeit asonly
having somedegreeof cleanliness.Someotherpairsof adjectiveswheresuch
intuitivedistinctionsholdaregivenin (20).

(20) Total-partial adjectives: dry-moist, clean-dirty, healthy-sick, straight-
bent/curved,smooth-rough,complete-incomplete, sharp-unsharp/blurred

The distinction betweentotal and partial adjectives was recently corroborated
by Frazieretal. (2006) in a seriesof psycholinguisticexperiments. Following
Kennedy(2005), otherpairsof antonymousadjectiveswill henceforthbereferred
to asrelative.5 Sometypicalexamplesfor relativeadjectivesfollow.

(21) Relative adjectives: long-short,expensive-cheap,wide-narrow, high-low,
big-small,happy-unhappyetc.

Cruse,and more recentlyRotsteinand Winter, study the different behavior of
almostwith total, partial and relative adjectives. In out-of-the-bluecontexts, a

5KennedyandMcNally refer to total andpartial adjectivesas maximum/minimumstandard
adjectives. Kennedy(2005) furtherrefersto theadjectivesin thesetwo subclassesasabsolute, in
distinctionto therelativeadjectives.
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modi�ed constructionalmostA is perfectlyOK whenA is a total adjective. But
almostA is oftenmarginal whenA is partialor relative. Considerfor instancethe
following examples.

(22) almostdry/?moist,almostclean/?dirty, almoststraight/?bent,almostsmooth/
?rough,almostcomplete/?incomplete

(23) ?almostlong/short,?almostexpensive/cheap,?almostwide/narrow, ?al-
mostbig/small,?almostfast/slow

RotsteinandWinter(henceforthR&W) pointoutthatwith sometotal-partialpairs
of adjectivesthis contrastin acceptabilityis notsosharp.For instance,according
to our intuitive criterion,theadjectiveshealthyandsick shouldbeclassi�ed asa
total-partialpair, but almostsick is not worsethanalmosthealthy.6 R&W there-
fore suggesta simplesemantictestthatmoreeasilyidenti�es thealmostcontrast
in total-partialpairsof adjectives.For instance,for theadjectiveshealthyandsick
R&W notethat if someoneis almostsick, sheis necessarilynot healthy. By con-
trast,an almosthealthypersoncanbe (at leastslightly) sick. This is illustrated
below.

(24) #Sheis almostsick but (still) healthy.

(25) Sheis almosthealthybut (still) sick.

Similar contrastscanbeshown for theotheradjectivesin (20).
It waspointedoutby ChrisKennedy(p.c.andin Kennedy2005)thatbothpar-

tial adjectivesandrelativeadjectivesmayallow almostin contexts thatexplicitly
specifya standard.Somesuchexamplesaregivenbelow.

(26) a.We needa rod that is bentin anangleof 90 degrees.Let's pick up that
rod over thereandbendit a little: it shouldbeeasy, asit' s almostbent
already.

b. We considera glassdirty andwashit assoonasthereare� ve spotson
it. Thisglassis now almostdirty – it hasfour spotson it.

(27) a.We needa TALL basketball player– onewhoseheight is at least1.95
meters.But we cannottake John,who is 1.90meters– he's just almost
tall.

b. Thepublisherconsidersabooklongif it' s300pagesor more.Thisbook
is almostlong– it' s298pages.

6In fact, relatively to the numberof Googlehits for sick andhealthy, the modi�ed structure
almostsick hassigni�cantly morehits thanalmosthealthy.

9



To dealwith thesedifferentbehaviors of total, partialandrelative adjectives,
R&W proposethreekindsof scalestructures:

1. Total scales, in which the standardvalue is �x ed on the zerodegreeand
createsaclosedinterval of degreesassociatedwith theadjective.

2. Partial scales, wherethestandardvalueis setby default to thezerodegree
andcreatesan openinterval. This default can be overriddenby context,
whichmaythen�x astandardatapositivedegreeandcreateaclosedinter-
val.

3. Relativescalesarelikepartialscales,but they lackadefaultstandard.With-
outacontext, their standardcanbeanywhereandcreatesanopeninterval.

Thesethreetypesof scales,with the possiblecontextual effectson them,areil-
lustratedin Figure 2.7 R&W' s semanticsof almostassumesthat this modi�er
requiresthat theinterval � of degreesassociatedwith anadjective A on thescale
is closedfrom below. The interval associatedwith the adjectival phrasealmost
A is thenassumedto be a (short)openinterval adjacentto � . This requirement
accountsfor thefactsobservedabove,andis illustratedin Figure3. Throughout
this paperI adoptthis theoreticalarrangement,which R&W discussat lengthin
theirpaper.

Onethingto pointout is thatdespitepossibleappearances,R&W' stheoretical
proposaldoesnot imposea necessarysemanticrelationbetweenpartialandtotal
adjectives. Theremaybetotal adjectiveswith no partialparallel,andvice versa.
R&W' s theoreticalde�nitions of total scalesandpartial scales,unlike someof
their empiricaltestsandassumptionsaboutspeci�c adjectivepairs,arenot based
onthesemanticbehavior, norontheexistence,of antonymouspairs.For instance,
in agreementwith intuition, both adjectivesin the pair full-emptycanbe classi-
�ed astotal adjectiveswith a zerostandardandclosedinterval on two edgesof
a `capacity' scale. No partial adjective shouldbe relatedto eitherof thesetwo
adjectives.Further, theadjective freein thesenseof `without price' canbetheo-
retically classi�ed astotal althoughit doesnot have a partialadjective relatedto
it with a meaninglike `having someprice'. Theadjective expensive, which is of
coursesemanticallyrelatedto free, behaveslike a relative adjective andnot like
a partialone– a standardvaluefor expensiveis by default unspeci�ed,andwhen
speci�edit is likely to behighabovezero.

7SeealsoKennedyandMcNally (2005), Hayetal. (1999), Kennedy(2005) for similardistinc-
tionsandfurtherdiscussion.
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Figure2: total,partialandrelativescales

Ialmost

I

Figure3: almost

3.2 The telicity of deadjectival verbs

Oneof thecentraltopicsin workson aspectandtelicity hasbeento characterize
thetelicity of whatDowty (1979) callsdegreeachievementverbs:verbslikegrow,
fall, increase, smoothenetc.8 Verbsthat are morphologicallyandsemantically
relatedto adjectivesconstituteanimportantsubclassof the`degreeachievement'
verbs.I henceforthreferto suchverbsasdeadjectival(DA) verbs.Someexamples
of DA verbsrelatedto total,partialandrelativeadjectivesaregivenbelow.

(28) Total-partial DA verbs: dry-moisten,clean-dirty, straighten-bend/curve,
smoothen-roughen,sharpen-unsharpen/blur

(29) RelativeDA verbs: lengthen-shorten,widen-narrow, heighten-lower

As many works point out,9 therearestrongrelationsbetween(a)telicity of DA
verbsandtheclassi�cationof thecorrespondingadjectives.For instance,consider
a sentencewith a total DA verbslike thetowelwasdrying. This sentenceclearly
doesnot entail thatthetoweldried: thedrying processmight have stoppedin the
middle. By contrast,the sentencethe towel wasmoisteningmorelikely entails
that the towel moistened, at leastwith the `default' understandingof moist. A
similar contrastcanbe shown with theDA verbscleananddirty. Consider�rst
thefollowing lackof entailment,which classi�estheverbcleanastelic.

(30) Johnwascleaningtheroom
�

� Johncleanedtheroom

With theverbdirty, aswith mostpartialDA verbs,somecaremustbetakencon-
cerningtheir classi�cationasatelic. Assumethatwe entereda roomwhile John

8Many researchersconsiderthetermdegreeachievementa misnomer, arguingthatmostverbs
in thisclassarenotwhatVendler(1967) wouldclassifyasachievementpredicates.In whatfollows
I will notusethis term.

9See Declerck(1979), BertinettoandSquartini(1995), Hay (1998), Hayet al. (1999),
Kearns(2005), amongothers.
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wasdirtying it. CanweconcludethatJohndirtied theroom?In mostcontextswe
probablycan. But supposethatJohnhadonly managedto put just a little dirt in
theroomby thetimeweentered.Somecontextsmayrequiretheroomto become
dirty to a high enoughdegreein orderfor a sentencelike John dirtied the room
to be true. In suchcontexts the entailmentfrom the pastprogressive to the past
simplemaynotgo through.Still, the`default' conclusionin mostcontextswould
bethatJohndirtied theroom. I will marksuchdefault reasoningusingthe letter
` � ' asin (31)below, in contrastto theclearlackof entailmentin (30)above.

(31) Johnwasdirtying theroom 


� Johndirtied theroom

A similar `default' reasoningappearswith relativeDA verbs:

(32) a.Janewaslengtheningtherope 


� Janelengthenedtherope

b. Janewasshorteningtherope 


� Janeshortenedtherope

Hayetal. (1999)show thatworldknowledgeorcontextualfactorsmayblocksuch
default conclusionswith relativeadjectives.Considertheir examplesbelow.

(33) Thetailor waslengtheningmy pants
�

� Thetailor lengthenedmy pants

(34) Kim wasloweringtheblind
�

� Kim loweredtheblind

Clearly, lengthenin (33)requiresthatacertainlengthbeattained,hencethefailure
of theinference.Likewisefor (34). Somethingsimilar canbeshown with partial
DA verbs. Considera computerprogramthat runsover every pixel in a photo,
andmay changeits color so to producea `romantic' blurredatmospherein the
picture. If we stoptheprogramat themiddleof theblurring process,it doesnot
follow that the programblurredthe photo. Obviously, thereis a certainlevel of
blurring thatshouldbeattainedfor this to happen.Thuswe concludethatdespite
the out-of-the-blueatelicity of partial DA verbslike blur or unsharpen, they do
not supportatelicity entailmentswhena non-zerostandardis assumedasin the
following example.

(35) Theprogramwasblurring/unsharpeningthephoto
�

� Theprogramblurred/
unsharpenedthephoto

We seethat the atelicity of partial andrelative DA verbsis only a tendency,
which is sensitive to contextual factors. By contrast,as far as I could checkit
this is not the casewith the telicity of total DA verbs. I �nd it hardto think of
contexts thatallow to concludethat thetoweldried whenall we know is that the
towelwasdrying. Similarly for othertotal DA verbs:all of themseemto behave
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in this respectlike typical telic predicates.10 We summarizethis in thefollowing
generalization.

(G1) TotalDA verbsareuniformly telic. PartialandrelativeDA verbsareatelic
by default,but contextual factorscanmake themtelic.

From the literatureon DA verbswe canalsoextract a relatedgeneralization
concerningtherelationsbetweentheDA verbandthepositive form of thecorre-
spondingadjective. Considerthefollowing sentences.

(36) a.Maryhasdriedthetowel/cleanedtheroom/straightenedtherope/sharpened
thephoto.

b. Maryhasmoistenedthetowel/dirtiedtheroom/benttherope/unsharpened
thephoto.

(37) a.Janehaslengthenedtherope/widenedthegap/heightenedthebook.

b. Janehasshortenedtherope/narrowedthegap/loweredthebook.

From the respective examplesin both (36a)and(36b) we canconcludethat the
towel is dry/moist,that the roomis clean/dirty, etc. By contrast,from (37a)and
(37b)we cannotconcludethat theropeis long/short,thatthegapis wide/narrow
etc. Thus,with both total andpartialDA verbs,thepresentperfecttenseentails
thepositive form of theadjective. However, with relativeDA verbsthis is not the
case.

Theseclaimsmayseemto bein oppositionto certainclaimsthatweremadein
theliterature.For instance,Hayetal. (1999)mentiontheexampleI straightened
the rope, but not completely, and indicate that it doesnot entail that the rope
becamestraight.However, this lackof entailmentreliesontheadverbcompletely.
Without it, a statementlike I straightenedtherope, but it isn't straight is odd, if
not strictly contradictory.11 Declerck(1979)mentionsanotherexample:

(38) The corn dried in the �elds for two days,but it wasnot completelydry
whenacloudburstsoakedit again.

10Note, however, that many total DA verbsallow modi�cation by for adverbials,as in De-
clerck's (1979)example: the corn dried for threedays. However, asDowty (1979) pointsout,
for adverbialscanturn a (telic) accomplishmentinto an(atelic)activity, sothey cannotalwaysbe
reliedonasa testfor atelicity. Seemoreonothertelicity testsfor suchverbsin Hayet al. (1999),
Kearns(2005).

11The contrast follows from R&W's distinction between straight(en) and completely
straight(en), which I will notdiscusshere.
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The felicity of this examplereliesnot only on the presenceof the adverb com-
pletely, but also,asmentionedabove (seenote10), it involvesthe for adverbial,
which oftenturns(telic) accomplishmentsinto (atelic)activities. To seethecon-
foundingeffectof thesetwo factorsconsiderthefollowing exampleasopposedto
(38).

(39) #Thecorndriedin the�elds, but it wasnot dry whena cloudburstsoaked
it again.

Thecontrastbetween(38) and(39) suggeststhat total DA verbsentail theposi-
tive form of therespective adjective, andonly additionalfactorsmayblock such
entailments.As far asI couldcheck,no contextual factorscanblock suchentail-
ments,andthis is truealsofor partialDA verbs.As for therelativeDA verbs,even
in caseslike Hay et al.'s (33) and(34),wherethestandardthat is assumedforces
therelativeDA verbto behave in a telic manner, thepositiveform of theadjective
is notentailed.Considerthefollowing lackof entailments.

(40) Thetailor haslengthenedmy pants
�

� My pantsarelong

(41) Kim hasloweredtheblind
�

� Theblind is low

Concluding,I suggestthefollowing generalization.

(G2) TotalDA verbsandpartialDA verbsentailthepositiveform of therespec-
tiveadjective,whereasrelativeDA verbsdo not.

Let usnow moveon to theaccountof generalizations(G1) and(G2).

4 The A-V mapping and telicity

To accountfor thefactsthataresummarizedunder(G1) and(G2) weneedto have
a mechanismthatsystematicallyrelatesthemeaningof DA verbsto themeaning
of the correspondingadjectives. Further, to accountfor generalization(G1) we
have to usea formal characteristicof telicity thatdistinguishesbetweenthethree
classesof DA verbsin accordancewith their temporal-aspectualbehavior. These
two problemsarethesubjectof this section.
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4.1 The A-V mapping

Wewill assumethatverbshaveatemporalintervalargumentthatis responsiblefor
describingtheir temporalbehavior.12 DA verbsdescribeaprocessthatis relatedto
adegreechangeof oneof their arguments– subjectin intransitivesentences(e.g.
the gap widened), object in most transitive sentences(e.g. the workers widened
theroad). WeassumethataDA verbholdsat thetemporalintervals � thatsatisfy
thefollowing two properties,in relationto therelevantargument:

(42) Progress– the degreeof the verb's argumenton the scaleof the corre-
spondingadjective increasesduringtheinterval � .

(43) Culmination– at theendof theinterval � , thedegreeattainedis within the
setof degreesassociatedwith theadjective, if sucha setis speci�ed by a
givenstandardvalue.

Considerfor examplethe total DA verbstraighten. `Progress'meansthatat any
temporalinterval � , anentity � straightensat � only if at theendof � theentity �

is straighterthanwhat it wasat thebeginningof � . `Culmination' meansthatat
theendof � theentity � is within thesetof degreesassociatedwith straight, i.e.
thesentencex is straight is true. By our de�nition of total scalesthis meansthat
a straighteningprocessentailsmoving from a positive degreeof curvednessto
zerocurvedness.For apartialDA verblikebend, progressandculminationentail
thatwithoutcontextual information,abendingprocessinvolvesmoving from any
degreeof curvednessto ahigherandpositivedegreeof curvedness.For a relative
DA verblike widen, in theabsenceof contextual informationa wideningprocess
only requiresprogress(i.e. becomingwider). This is becauseculminationwould
requirethereto be a standardvalueassociatedwith the adjective wide, andno
suchstandardis givenby default. Thesethreedifferentkindsof processthatwe
assumeareillustratedin Figure4.

It is easyto seehow theseassumptionsaccountfor generalization(G2) in
the absenceof contextual knowledge: total andpartial adjectiveshave a default
standard,henceculminationis responsiblefor the entailmentfrom the DA verb
to thepositive form of theadjective. Converselyfor relative adjectives: the lack
of suchentailmentsis expectedby the nulli�ed culminationrequirement. The
questionof partial andrelative DA verbsin contexts that make a standardvalue

12We canof coursetranslatethis assumptionto frameworksthatassumeaneventargumentfor
theverb,by usingtherunningtime of theeventasanindirectinterval argument.
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Figure4: total, partialandrelative DA verbs– solid (dashed)linesdescribepro-
cesseswhichare(arenot, respectively) in theDA verb'sdenotation

explicit will notbediscussedin thispaper.13

Let usnow formally de�ne theA-V mappingusingtheprogressandculmina-
tion requirements.To do that,we �rst assumethatanadjective speci�esdegrees
of entitiesover instantsof time. Formally, thismeansthatanadjective � speci�es
a temporal dimensionfunction ������� that for eachentity � determines� 's degree
onthecorrespondingscaleatany instant.Further, whenastandardvalueis given,
theadjectivealsocharacterizeswhichentitiesareassociatedwith its positiveform.
This is doneby deriving anopen/closedsetof degreesonthescalefrom thegiven
standardvalue.

De�nition 1 (adjectival information) Let ���������! be a scale– a partially or-
dered set of degrees. An adjectivethat is associatedwith �"�����#�$ speci�esa
function �����%� and(optionally)a setof degrees�&�(')� such that:

�����*�,+.-0/#1325476 � is a temporal dimensionfunction fromentitiesin / and
temporal instantsin 2 to degreesin � ;

839

� is an optionalstandard value in � , and �&�;:=<

8?>@9

�A+

8

�B�

8?>DC

(an
interval closedfrombelow)or �E�F:G<

8?>�9

�H+

8JI

�

8?>DC

(an interval openfrom
below).

The intervalsassociatedwith a DA verbcorrespondingto anadjective � are
speci�edin thefollowing de�nition usingafunction KL� from entitiesin / to sets
of temporalintervalsover 2 .

13In suchcontexts, the proposalin this paperexpectsan entailmentfrom the DA verb to the
positive form of the relative adjective, if thestandardvalueremainsconstantthroughthe entail-
ment. But (40) and(41) show that this doesnot have to be thecase.I will not gethereinto the
analysisof sucheffects,which mayresultfrom a changeof standardvaluebetweenthepremise
andconclusionof theentailment.
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De�nition 2 (A-V mapping) For anadjective� , let ������� bea temporal dimen-
sionfunctionover a scale �"�����M�N , andlet �E�M'O� bean optionallygivensetof
degreesin � . Thenthefunction KL� mapseveryentity �

9

/ to thesetof intervals
� over 2 , s.t.thefollowing twoconditionshold:

Progress: �����%��-P�.����Q�R�-0�$4S4

I

�T�����*�U-��.�WVYX[Z@-P�$4\4 ;

Culmination: If �E� is given,then �����%��-P�.�WVYX[ZU-0�$4\4

9

�%� .

For any adjective � , the function K]� thus describesa binary relation between
entitiesand temporalintervals, so that for every entity � , K^��-P�_4 is the set of
intervals at which the DA verb correspondingto � holdsof � . For simplicity,
we only treathereintransitive verbs,but the extensionto verbswith morethan
onesyntacticargumentis straightforward. Standardly, the functionssupandinf
correspondto thesupremumandin�mum functions,which herearenecessaryin
orderto dealwith possiblyopenintervals.

To exemplify the applicationof this de�nition, considerthe proposedsetof
intervals correspondingto the partial DA verb bend, where �a` is the scaleof
`bendedness'.

(44) b@cNdfe

>

-��_4g:hK%iDj0kmlS-P�_4

:n<o�%+p�����qirjskmlS-��.����Q�R�-0�$4\4

I

�utv�����viDjskmlw-P�.�WVYX[ZU-0�$4\4&x

�����viDjskmlS-��.�WVYX[Z@-P�$4\4

9

�(iDj0kml

C

By ourassumptionon partialscales,�3iDjskml�:y<

8*9

�@`;+

8�z

�utp{

C

. Hence:

:|<o�E+������viDjskmlw-P�.����Q�R�-0�$4S4

I

�}tv�����qiDj0kmlS-P�.�YVYXoZ@-0�$4\4~x

�����viDjskmlw-P�.�WVYX[ZU-0�$4\4

z

�}t�{

C

.

For thetotal DA verbstraighten, we get thefollowing setof intervals,where
�@� is thescaleof `straightness':

(45) •Y€[•o‚„ƒ0…p†_€�c$d

>

-��_4g:OK^‡ˆlŠ‰�lw-P�_4

:n<o�%+p�����J‡DlŠ‰�lS-P�.�‹��Q�RŒ-0�$4\4

I

�}•L�����&‡ˆlŠ‰�lS-��.�WVYX[Z@-P�$4\4&x

�����&‡ˆlŠ‰�lS-��.�WVYXoZU-P�Ž4S4

9

�v‡ˆlŠ‰�l

C

By ourassumptionon total scales�(‡ˆlŠ‰�l
:n<

8*9

�@�%+

8*•

�}•�{

C

. Hence:

:|<o�E+������&‡ˆlŠ‰�lS-��.����Q�R�-0�$4\4

I

�}•]�����J‡ˆl•‰�lS-P�.�WVYX[ZU-0�$4\4&x

�����&‡ˆlŠ‰�lS-��.�WVYX[Z@-P�$4\4

•

�}•�{

C

Weof courseassume�‘�L:A�@` and �����J‡ˆl•‰�lS-P�.�\’S4‘:“�����qiDj0kmlS-P�.�S’S4 for every instant
’ . This is becausestraight andbentpertainto the samedegreesandgive rise to
inversecomparativeorderrelations:�”�3�

•5• if f •
�(�

t
� . Thus,wehave:
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:|<o�E+������viDjskmlw-P�.����Q�R�-0�$4S4

z

�utf�����viDjskmlw-P�.�WVYX[ZU-0�$4\4�x=x

�����viDjskmlw-P�.�WVYX[ZU-0�$4\4a�(�ut*{

C

.

The setof intervals for relative DA verbslike lengthenor shorten, with the
relative scales�@–?— and �‘��˜ , aresimplerdueto the lack of the culminationre-
quirement:

(46) ™PcNdf…„€o†.cNd

>

-P�_4‘:AKTš ›œkS•�-P�_4

:n<o�%+p�����Jš ›žkS•?-P�.�‹��Q�RU-P�$4\4

I

�uŸY v�����&š ›žkS•¡-P�.�WVYX[ZU-0�$4\4

C

(47) •‹†f¢�•[€[cNd

>

-��_4‘:OKT‡r£\›ž‰�l\-P�_4

:n<o�%+p�����J‡¤£¥›ž‰�l\-��.����Q�R�-0�$4\4

I

� •m¦ �����&‡r£\›œ‰�l\-��.�WVYX[Z‘-P�Ž4S4

C

:n<o�%+p�����Jš ›žkS•?-P�.�‹��Q�RU-P�$4\4

z

�}ŸW .�����&š ›žkS•¡-��.�WVYX[Z@-P�$4\4

C

After de�ning thesetsof intervalsfor variousDA verbsusingthescalestruc-
ture of the correspondingadjectives, we can now get back to the problemof
(a)telicity, andusethesede�nitions in its treatment.

4.2 Weakdownward monotonicity and (a)telicity

BennettandPartee(2003) provideawell-known de�nition of atelicityusingwhat
they call thesubintervalproperty. Let § is thesetof (openandclosed)intervals
oversomepartially orderedset.A set ¨©'B§ hasthesubinterval propertyif f it is
downwardmonotonein § . Thatis, for all �p�\�

>p9

§ s.t. �

>

'H�

9

¨ : �

>�9

¨ .
BennettandParteeproposethe subinterval propertyasthe de�ning property

of atelicpredicates,andfurtherassumethatany predicatethat lacksit is by de�-
nition telic. Thisproposalfollowstheintuition thatatelicpredicateslikewalkare
`homogeneous':if Johnwalkedbetween2pmand4pm,heobviously musthave
walked at many subintervals of the [2:00,4:00]interval, certainly in big enough
subintervals. For instance,he musthave walked between2:01 and3:59. With
telic predicates,no subinterval propertyhasto hold. For instance,if Johndrew a
circle between2pmand4pm,it is not necessarythattherewasany subinterval of
[2:00,4:00]wherehecompleteda circle,hencethelackof subinterval property.

A well-knownproblemwith thesubinterval propertyis thatit putstoostronga
restrictiononatelicpredicates.To besure,if Johnwalkedbetween2pmand4pm,
it doesnotnecessarilyfollow thathewalkedbetween2:38and2:39.On thatspe-
ci�c momenthemight have stoppedfor a shortrestwithout violating thetruth of
thepremise.Thisproblemfor thesubinterval de�nition of atelicity is reminiscent
of the muchdiscussed̀Soritesparadox'for the meaningof adjectives. For in-
stance,supposingthata digital camerathatcosts$4,000is consideredexpensive,
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it reasonablyfollowsthatalsoadigital camerathatcosts$3,999is expensive.But
it doesnot follow thatadigital camerathatcosts$39is expensive.14

Thus,with bothatelicpredicatesandadjectivesthat trigger theSoritesprob-
lem, somesort of downward monotonicity is required,but we cannotuse the
monotonicinferencepattern`all the way down'. I proposethat what character-
izesbothsituationsis a notion that I call weakdownward monotonicity( ªE«;¬ ):
boththeintervalsassociatedwith atelicpredicatesandthedegreesassociatedwith
Sorites-sensitive adjectivesallow approximationwhile going downward. Thus,
fromsentence(48a)wecannotdraw conclusionsaboutall subintervalsof [2:00,4:00],
but wecanconcludethestatementin (48b).

(48) a.Johnwalkedbetween2pmand4pm.

b. � Thereis a propersubinterval �

>

of [2:00,4:00]suchthatJohnwalked
in all thesubintervals �

> >

thatsatisfy �

>p­

�

> >

' [2:00,4:00].

Wecansaythattheinterval �

>

approximatesfrom below theinterval [2:00,4:00]of
John's walking. How muchsmallerthan[2:00,4:00]intervalslike �

>

arerequired
to be is determinedby context, but the requirementaboutat leastonesuch �

>

is
context-independent.This conceptionis inspiredby the informal discussionof
Borik (2002), which I believe re�ects a similar intuition. A typical situationthat
exempli�es this weakmonotonicityrequirementof atelicpredicatesis illustrated
in Figure5.

walk

I'

walk

walk

2:00 4:00

Figure5: weakdownwardmonotonicitywith walk

I tentativelysuggestthatasimilarapproachcanbeusedtodealwith theSorites
problemin general.Thus,sentence(49a)doesnot entail that any speci�c price
below $4,000is expensive for a digital camera;it only makes the requirement
statedin (49b).

14Kennedy(2005) is arecentlinguisticdiscussionof theSoritesproblemthatis especiallyrele-
vantfor our discussion,sinceKennedyclaimsthatonly relativeadjectives,but not partialor total
adjectives,show theSoritesparadox.
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(49) a.A digital camerathatcosts$4,000is expensive.

b. � Thereis a price ®

>

lower than$4,000suchthat for all prices ®

> >

s.t.
®

>_I

®

> >

� $4,000:acamerathatcosts®

> >

is expensive.

How muchlower than$4,000theprice ®

>

in (49b)is requiredto beis againdeter-
minedby context.

Let us now formally de�ne the notion of weakdownward monotonicity. In
this de�nition we saythataninterval �

>

is properlywithin � if f VYX[ZU-0�

>

4

I

VYXoZU-0�$4

and ��Q�RŒ-0�

>

4

z

��Q�R�-0�$4 .

De�nition 3 (weak downward monotonicity) Let § bethe(openandclosed)in-
tervalsover somepartially orderedset.A set ¨¯'°§ is weaklydownwardmono-
tone( ª�«J¬ ) iff for every �

9

¨ there is �

>p9

§ s.t. �

>

is properlywithin � , andfor
every �

> > 9

§ : if �

> ­

�

> >

'H� then �

> > 9

¨ .

I proposethefollowing hypothesis:

(50) For anyatelicpredicate± , thesetof intervalsassociatedwith P is ªE«J¬ .

Thus,weakdownwardmonotonicityis anecessaryconditionfor atelicity. Hence,
its absenceis a suf�cient conditionfor telicity. Weakmonotonicityis only used
hereasa necessaryconditionfor atelicity becausepredicatesthat passstandard
testsfor atelicity normally have strongermonotonicityrequirementsthanweak
downwardmonotonicity. For instance,in sentence(48),we would probablycon-
siderit anunnaturalsituationif thedenotationof walkonlycontainedintervalsthat
approximatethetwo-hourinterval [2:00,4:00],but noshorterintervalsof walking.
How to strengthenthehypothesisin (50) into afull de�nition of atelicdenotations
is somethingthat I will not attemptto do here,especiallysincethehypothesisin
(50) is suf�cient for thepurposesof thispaper.

Using theproposedA-V mapping,we canapplyhypothesis(50) to formally
derive the(a)telicity of DA verbs.Note �rst that theA-V mappingmakesa nec-
essaryrequirementfrom DA verbs.However, this requirementitself doesnot yet
guaranteethat relative andpartial DA verbsareatelic. This is as it shouldbe,
sincewehavealreadyseen(cf. sentences(33), (34),(35)) thatsuchDA verbscan
show a telic behavior whencontext or world knowledgeaddastandardvaluethat
createsa closedinterval. Furthermore,DA verbslike straighten, bendor widen
do not necessarilyre�ect a gradualprocessin termsof thedegreechangeon the
adjectivescale.And lackof gradualitymayblockatelicity, aswell asweakdown-
wardmonotonicity. For instance,asStephenWechsler(p.c.) pointsout, whena
roadis widenedveryoftennoprogressin its width happensbeforethe�nal stages
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of the wideningprocess. In suchscenarios,the transitive verb widen may fail
theprogressive testfor atelicity: if theworkersarewideningtheroad,it doesnot
follow thatthey havewidenedit, evennota little.

We concludethatfor a DA verbto satisfyweakdownwardmonotonicity, and
show atelicbehavior, theintervalsthatit containsshouldbepartof agradualpro-
cessalongthescale,asdescribedby thecorrespondingtemporaldimensionfunc-
tion. Thisnotionof gradualityis standardcontinuityandupwardmonotonicityof
thetemporaldimensionfunctionin its temporalargument,de�ned asfollows.

De�nition 4 (graduality alonga scale) Let ������� bea temporal dimensionfunc-
tion over a scale �"�����²�N for entities / and temporal instants 2 . For �

9

/ , the function ������� is said to be gradual along S in an interval �n'³2 iff
´

’¶µˆ�����*��-P�.�\’S4 is upward monotonicin � , and for every ’ in the closure of �

(= �¸·M<!��Q�RŒ-0�$4

C

·F<?VYX[ZU-0�$4

C

), for every ¹

zHº

:

If ’

z

��Q�RŒ-P�Ž4 thenthere is ’

>p9

� s.t. ’

>pI

’ and
º

�“�����T�U-��.�\’S4�»¼�����%�U-��.�\’

>

4

I

¹ ;
If ’

I

VYX[ZU-0�$4 thenthereis ’

>~9

� s.t. ’

I

’

>

and
º

�n�����%��-P�.�S’

>

4½»M��������-P�.�\’S4

I

¹ .

Intuitively, atemporaldimensionfunction �����E� describesagradualprocessalong
thecorrespondingscalein aninterval � if �����E� describesprogressalongthescale
in � (i.e. �����%� is upwardmonotonicin � ), andthisprogressin � is continuous.

Whena temporaldimensionfunction describesa gradualprocess,our A-V
mappingcapturestheparallelismbetweenopen/closedscalesand ª�«M¬ / ¾TªE«F¬

setsof intervals,respectively. Thefollowing propositionestablishesweakdown-
ward monotonicityof the DA verbscorrespondingto partial adjectives,whose
scalesareopen,andto relativeadjectives,whereno standardvalueis given.

Proposition 1 Let �����%�Œ�o�������y�N W�m���y'¿� and KÀ� be as in de�nition 2. For
someentity �

9

/ assumethat ������� is gradualalong � in every �

9

KL��-P�_4 . If
���(')� is givenandopenfrombelow, or if �E� is notgiven,then KÀ�U-��_4 is ª�«J¬ .

The intuitive reasonfor this result is that gradualityguaranteesthat progressin
aninterval � entailsprogressin subintervals �

>

thatapproximateit. If �E� is open
from below and � furtherattainsa degreein �J� , thedegreeattainedat thesupre-
mumof � mustbegreaterthanthestandardvalue.Gradualityguaranteesthatthis
culminationat � leadsto culminationat intervalsthatapproximate� 'ssupremum.
Both progress/culminationat � thusleadto progress/culminationat intervalsthat
approximate� from below, hencetheweakdownwardmonotonicityof KT� . This
is illustratedin Figure4 abovefor partialandrelativescales.A moreformalproof
follows.
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Proof: Let � bein K]�U-��_4 , andlet usdenote:
��Q�RŒ-P�Ž4‘:H’¥Á , VYXoZU-P�Ž4@:Â’wÃ , �����%��-P�.�\’¥Á\4@:

8

Á , �����%��-P�.�\’œÃm4g:

8

Ã .
By progressin K]�U-��_4 , we have

8

Á

I©8

Ã . Let ¹

z©º

be s.t. ¹

I

-

8

Ã¸»

8

ÁS4\Ä�Å .
By graduality of �����%� in � , there are ’mÁ

>

�\’œÃ

>J9

� s.t. ’¥Á

I

’¥Á

>JI

’œÃ

>JI

’œÃ ,
º

� �����*�U-��.�\’¥Á

>

4Æ»

8

Á

I

¹ and
º

�

8

ÃÇ»È�����%��-P�.�S’œÃ

>

4

I

¹ . Let us denote
8

Á

>

: �����T��-P�.�\’¥Á

>

4 and
8

Ã

>

: �����*�U-��.�\’œÃ

>

4 . By choice of ¹ we concludethat
8

Á

>pIÉ8

Ã

>

, andhence�����%� satis�esprogressfor � overtheinterval �

>

Á�ÊœË"Ì : Í ’¥Á

>

�S’œÃ

>ŠÎ

,
which is properlywithin � . Byupward monotonicityof �����E� in � , thesameholds
for everyinterval �

> >

s.t. �

>

Á

­

�

> >

'H� .
If ��� is not given, then by de�nition of K]� this entails that any such �

> >

is in
KÇ�U-��_4 , henceKÀ�U-��_4 is ªE«E¬ .

Letusassumenowthat �E� is givenandopenfrombelow. Byculmination,
8

Ã is in
��� . Because�E� is openfrombelow, wehave

8

:È��Q�R�-s�E�_4

IA8

Ã (
8

is thestan-
dard valuefor ��� ). Let ¹

zÏº

satisfy¹

IH8

Ãp»

8

. Bygradualityof ������� in � there
is ’œÃ

> >_9

� s.t. ’œÃ

> >~I

’œÃ and
º

�

8

Ãg»)�����T�U-��.�\’œÃ

> >

4

I

¹ . Hence, �����%��-P�.�\’œÃ

> >

4

zH8

,
or �����%��-P�.�\’œÃ

> >

4

9

��� .
We haveseenthat ������� satis�esprogressfor � over Í ’¶Á

>

�S’œÃ

>
Î

andculminationfor
� over Í ’mÁ

>

�\’œÃ

> >
Î

. By upward monotonicityof ������� over � , weconcludethat �������

satis�esprogressandculminationfor � overtheinterval �

>

ÊwË�Ì : Í ’¥Á

>

���*Ð�Ñf-P’œÃ

>

�\’œÃ

> >

4

Î

.
By upward monotonicityof �����%� in � , the sameholdsfor every interval �

> >

s.t.
�

>
­

�

> >

'n� , andby de�nition of KÒ�U-��_4 wehave �

> >
9

KÇ�U-��_4 . HenceK]��-P�_4 is
ª�«&¬ .

The following propositionshows that weak downward monotonicity is not
guaranteedfor totalDA verbs,wheretherespectivescaleis closedfrom below.

Proposition 2 Let �"�����”�N and ���”')� bea scaleanda setof valueson it asin
de�nition 2, where �E� is closedfrombelow. Thenthere is a temporal dimension
function �����%� andan entity �

9

/ s.t. ������� is gradual for � along � for every
�

9

K]��-P�_4 , and K]�U-��_4 is not ªE«&¬ .

Intuitively, the reasonfor this result is that, when �&� is closedfrom below and
aninterval � culminatesat thein�mum of �&� , evenagradualtemporaldimension
functioncannotguaranteethatany subinterval of � would culminatewithin �v� .
HenceK]� is not ªE«J¬ . This is illustratedin Figure4 above for total scales.

Proposition2 is weaker thatwhatmight beexpected.It only guaranteestelic-
ity of total DA verbsin somecases,but not in all cases.This is suf�cient at least
in whatconcernsthemain telicity criterionthat is usedin this paper:the lack of
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entailmentinvolving the progressive. For the entailmentto fail, it is enoughto
show onesituationwherethe setof intervals associatedwith the verb is classi-
�ed astelic (or ¾Tª�«É¬ ). Therearetwo reasonswhy the setof intervals that is
associatedwith a total DA verb may not exhibit telicity. First, accordingto our
de�nition, it maywell happenthatthetemporaldimensionfunctionis gradualbut
not properly upward monotone.For instance,the childrenmay cleanthe room
graduallywhile at certainintervalswithin theprocessthecleanlinessof theroom
remainsconstant.Wehavenotexcludedasituationwheretheprocessof cleaning
the room endswith an interval with no progressin cleanliness.This may cause
weakdownwardmonotonicity. A secondpossiblereasonfor weakmonotonicity
with totalDA verbs,is thatR&W allow totaladjectiveslikecleanto beassociated
with negativedegrees,in additionto thezerodegree.R&W do thatin orderto be
ableto comparein termsof cleanlinessalsoentitiesthatarecategorizedasclean.
For instance,two tablescanbecalledcleaneventhoughoneof themis veryclean
or completelycleanandtheotheroneis not. If morethanjust thezerodegreeis
allowedfor totaladjectives,acleaningprocessmayturnacleanobjectinto avery
cleanobject,while still satisfyingbothprogressandculmination.This makesthe
processweaklydownwardmonotone.In this paperI will not try to rule out such
situationsof atelicsetsof intervalsfor totalDA verbs,andI seenoreasonto con-
siderthemillicit. Thedistinctionbetweentotal DA verbsandpartial/relativeDA
verbsin termsof telicity is capturedby thecurrentassumptionsabove,andwedo
notneedto strengthentheseassumptionswithout furthermotivation.

5 Back to path structur es

In theprevioussectionwe have seena parallelismbetweentheclosureof a scale
andthe weakdownwardmonotonicityof the correspondingDA verb. However,
thestartingpoint of this paperwasthat thebehavior of spatialprepositionswith
almostsuggeststhattheparallelismbetweenclosureandtelicity is not complete.
Thissectionbrie�y proposesanaccountof theoppositionbetweenthecaseof DA
verbsandthe caseof directionalprepositions.Reconsiderthe contrastbetween
directionalprepositionsliketo in English,andprepositionslike@adin Hebrew or
tot in Dutch.To accountfor thecontrastsin acceptabilityof almostmodi�cation,
I proposedthat the former prepositiondescribesan openpathwhereasthe latter
two prepositionsdescribeclosedpaths.Bothkindsof prepositiongiveriseto telic
predicateswhenthey combinewith verbs. To seewhy, we needto focuson the
semanticsof verbphraseswith suchdirectionalprepositions.
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Let us refer by TO to prepositionsof the to variety andby TOT to preposi-
tionsof the@ad/tot variety. Following many works(seee.g.ZwartsandWinter
(2000)andthereferencestherein),we assumethatthedenotationof a directional
prepositionis acollectionof spatialpaths: functionsfrom intervalsto locationsin
space.Let § bethesetof intervalsand Ó bethesetof locations,describedusing
our favorite spatialontology. Thedenotationsof PPslike TO thepark or TOT the
park arecollectionsof functionswhosedomainsare(possiblydifferent)intervals
in § andtheir rangesare Ó . Speci�cally, weassume:

TO Ô

>

:hÕÏÖ¥×mØ^<uÙ

9

Ó

Ö

+¡� is openfrom aboveand ÙU-žVYX[ZU-0�$4\4@:nÚDÛ[Ü�-0Ô

>

4

C

TOT Ô

>

: Õ Ö¥×mØ^<uÙ

9

Ó

Ö

+?� is closedfrom aboveand ÙU-w�*Ð�Ñf-P�Ž4S4‘:nÚDÛ[Ü�-0Ô

>

4

C

Herewe assumethat ÚDÛ[Ü?-PÔ

>

4 is the (static) locationof the park. The difference
betweenthe two collectionsof pathsis that in the �rst case,the path functions
arefrom openintervalswhereasin thesecondcasetheseareclosedintervals. In
bothcases,at thesupremumof theinterval thelocationattainedby thepathis the
locationof thepark. In thecaseof TOT, this supremumis moreoveramaximum.

Verbphraseslikeranor ranTO/TOT theparkareassociatedwith asetof inter-
valsfor eachentity argument.Thelattermodi�ed VPsarederivedfrom theverb
(or simpleVP) ran by �rst looking at the locationof thesubjectin eachinstant.
Let ususea temporal locationfunctionfor thispurpose,suchthat ÚDÛ[Ü�-��.�\’S4

9

Ó is
the locationof anentity �

9

/ at an instant ’

9

2 . To form thedenotationof a
VP of theform [V PP],thoseintervalsfor which theloc functiondescribesapath
in thedenotationof PPareintersectedwith theintervalsof V. Formally:

(51) Ý V PP Þ}-P�_4”ÊœË"Ì : Ý V Þ}-P�_4�ßM<o�

9

§H+p-

´

’žàˆ×‹ÖoµrÚDÛ[Ü�-��.�\’S4\4

9

Ý PP Þ

C

Ý V PP Þ and Ý V Þ arehererelationsbetweenentitiesandintervals.Weget:

(52) Ý run TO thepark Þ}-��_4g:)•uáfd

>

-P�_4.ßF<o�

9

§H+p-

´

’žàˆ×‹Ö[µrÚDÛ[Ü?-P�.�S’S4\4

9

TO Ô

>
C

In words: the intervalswhere � ran TO theparkarethoseintervalswhere � ran,
andwhere � 's changeof locationcreateda pathTO thepark. By assumptionon
TO, (52) is equalto:

•}áfd

>

-P�_4.ßF<o�

9

§H+¡� is openfrom aboveand ÚDÛ[Ü�-P�.�WVYX[ZU-0�$4\4‘:nÚDÛ[Ü�-PÔ

>

4

C

.

In words: � is aninterval at which � ranTO theparkif � is openfrom above and
at � 'supperlimit � wasat thepark.Further, considerTOT:

(53) Ý run TOT thepark Þ}-P�_4‘:Â•uáfd

>

-P�_4[ßÇ<o�

9

§H+p-

´

’žàˆ×‹Ö[µrÚDÛ[Ü?-P�.�S’S4\4

9

TOT Ô

>rC

:h•}áfd

>

-P�_4Sß7<o�

9

§H+¡� is closedfrom aboveand ÚDÛ[Ü?-P�.���*Ð�Ñf-0�$4S4@:“ÚDÛ[Ü�-0Ô

>

4

C
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In words: � is an interval at which � ran TOT thepark if � is closedfrom above
andat theendof � , � wasat thepark.

Thedifferencewearguedfor concerningtheacceptabilityof almostmodi�ca-
tion of (52) (marginal) and(53) (OK), follows from theopenintervals in (52) as
opposedto theclosedintervalsin (53). Crucially, however, bothsetsof intervals
arenotnecessarilyªE«J¬ . With respectto bothTO andTOT, intervalsat theendof
which � wasat theparkdo notnecessarilycontainany smallerinterval at theend
of which � wasat thepark. In particularthis is truewhen � 's motion,described
usingthe temporallocationfunction, is `smooth'or `gradual' in a senseparallel
to thede�nition of gradualityof temporaldimensionfunctions.

We concludethat openpathstructures,asopposedto openscalarstructures,
do not necessarilyinvolve an atelic temporal-aspectualbehavior. Whetheran
openstructurecreatesatelicity dependson themappingfrom this structureto the
temporal-aspectualstructureof verb. Speci�cally, theA-V mappingderivesatelic
( ªE«&¬ ) structuresfrom openstructures,whereastheP-V mappingdoesnot. This
contrastis illustratedin Figure6,where�

>

Áâ'H� illustratesweakdownwardmono-
tonicity with anopenscaleof thepartialDA verbbend, but �

>

ÃÆ'Â� illustrateslack
of weakdownwardmonotonicitywith theopenpathof theTO preposition.

I' 1

d=0 bent

I

2I'

parkwalk

I

bend: walk to the park:

Figure6: weakdownwardmonotonicityof bend, asopposedto walk in thepark
– in bothcases� is associatedwith thepredicate;however �

>

Á is associatedwith
bendwhereas�

>

Ã is not associatedwith walk to thepark

6 Summary

Let mereview themain pointsof this paper. First, following RotsteinandWin-
ter it wasarguedthat closureis the key ingredientin allowing almostmodi�ca-
tion. This wasclaimedto betruealsofor thescalarinterpretationof almostwith
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verb phrases,modifying Dowty's characterizationof this interpretationin terms
of telicity. After establishingformal connectionsbetweenadjectival scalestruc-
turesandverbaltemporalstructures,in agreementwith Hay et al.'s observations,
closureof a scalewasshown to guaranteetelicity of thecorrespondingdeadjecti-
val verb. With suchverbs,thesymmetryalsocarriesover to therelationbetween
openscalesandatelicity. However, this wasclaimednot to bethecasewith verb
phrasesformedusingsomedirectionalprepositions.In suchcases,theverbphrase
canbetelic whereasscalarmodi�cation by almostfails,which indicatesanopen
pathstructure.Throughoutthispaper, I usedweakdownwardmonotonicityasthe
relevant characteristicof atelicity, at leastin what concernsthe entailmentfrom
theprogressive to perfective tenses.More work needsto bedoneon therelation
betweenthisnew characterizationof atelicityandtheformal semanticsof tense.

References

Amaral,P. (2006).On thesemanticsof almost. Paperpresentedat theLSA. Jan-
uary2006.

Bennett,M. andPartee,B. (2003).Towardthelogic of tenseandaspectin English.
In Partee,B., editor, Compositionalityin Formal Semantics:SelectedPa-
persof Barbara Partee. Blackwell,Oxford.reprintedfrom anunpublished
1972article,distributedin 1978by IndianaUniversityLinguisticsClub.

Bertinetto,P. andSquartini,M. (1995).An attemptat defningtheclassof `grad-
ual completion' verbs.In Bertinetto,P., Bianchi, V., Higginbotham,J.,
andSquartini,M., editors,Temporal ReferenceAspectandActionality1:
SemanticandSyntacticPerspectives. Rosenberg andSellier, Torino.

Borik, O. (2002).AspectandReferenceTime. PhDthesis,UtrechtUniversity.
Cruse,D. A. (1986).Lexical Semantics. CambridgeUniversityPress,Cambridge.
Declerck,R. (1979).Aspectandthebounded/unbounded(telic/atelic)distinction.

Linguistics, 17:761–794.
Dowty, D. (1979). Word Meaningand Montague Grammar: the semanticsof

verbsandtimesin GenerativeSemanticsandin Montague'sPTQ. D. Rei-
del,Dordrecht.

Frazier, L., Jr., C. C.,andStolterfoht,B. (2006).Scalestructure:Processingmini-
mumstandardandmaximumstandardscalaradjectives.Unpublishedms.,
Universityof MassachusettsatAmherst.

Hay, J. (1998).The non-uniformityof degreeachievements.Paperpresentedat
theLSA. January1998.

26



Hay, J., Kennedy, C., andLevin, B. (1999).Scalarstructureunderliestelicity in
`degreeachievements'.In Proceedingsof Semanticsand Linguistic The-
ory, SALT9.

Hitzenman,J. (1992).The selectionalpropertiesand entailmentsof almost. In
Papers fromthe28th regional meetingof theChicago LinguisticSociety,
CLS25.

Kearns,K. (2005).Telic sensesof deadjectival verbs.To appearin Lingua.
Kennedy, C. (2005).Vaguenessandgrammar:the semanticsof relative andab-

solutegradablepredicates.Unpublishedms., University of Chicago.To
appearin LinguisticsandPhilosophy.

Kennedy, C. andMcNally, L. (2005).Scalestructureandthe semantictypology
of gradablepredicates.Language, 81:345–381.

Morzycki, M. (2001).Almostand its kin, acrosscategories.In Proceedingsof
SemanticsandLinguisticTheory, SALT11.

Rapp,I. andvon Stechow, A. (1999).Fast`almost' andthe visibility parameter
for functionaladverbs.Journalof Semantics, 16.2:149–204.

Rotstein,C. andWinter, Y. (2004).Total adjectivesvs. partial adjectives: scale
structureand higher-order modi�cation. Natural Language Semantics,
12:259–288.

Vendler, Z. (1967).Linguisticsin Philosophy. Cornell University Press,Ithaca,
New York. Reprint1968.

Yoon,Y. (1996).Total andpartialpredicatesandtheweakandstronginterpreta-
tions.Natural LanguageSemantics, 4:217–236.

Zwarts,J. (2005).Prepositionalaspectandthe algebraof paths.Linguisticsand
Philosophy, 28.6:739–779.

Zwarts,J.andWinter, Y. (2000).Vectorspacesemantics:amodel-theoreticanal-
ysisof locativeprepositions.Journalof Logic, LanguageandInformation,
9:169–211.

27


