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1. Introduction

Spatial and temporal Measure Phrases (MPs) suderasneters, five
yearsetc. appear with various linguistic items, including locative preposi-
tions, adjectives and comparatives, and show certain systematic contrasts in
these domains. Consider for instance the following examples.

(1) a. The bird is ten meters above/behind/beside/outside the house.
The bird is ten meters *near/*on/*in/?inside the house.

The box is ten cm. wide/*narrow.
The boy is five years old/*young.
The man is five feet tall/*short.

The well is one meter deep/*shallow.
The road is one km. long/*short.

(2)

oo o T

. The box is ten cm. wider/narrower than the closet.
The boy is five years older/younger than the girl.

The man is one feet taller/shorter than the woman.
The well is one meter deeper/shallower than the pool.
. The road is one km. longer/shorter than the highway.

3)

® Q0 0o

These sentences exemplify three main facts about MP modification:

(F1) Some locative prepositions and degree adjectives allow MP modifica-
tion while others do not.

(F2) When an adjective allows MP modification, it loses the ‘value judg-
ment’ part of its meaning. For instance: a box thates cm. wide
is not necessarily wide; a child that five years olds normally not
considered old.
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(F3) In their comparatie form, both positive andnegative adjectizesallow
MP modification(cf. (2) vs. (3)).

Adjectives suchaswide and old, which allow MP modification, are often
classifiedaspositive whereagheir antorymsnarrow andyoung(or new) are
callednegativeadjectves(cf. Seuren(1978)).

In orderto accountfor facts(F1)-(F3),this papergeneralizeghe mod-
ification conditionof (Zwarts,1997)and (Zwartsand Winter, 2000), which
handlesMP modificationof locativesin Vector SpaceSemanticgVSS). In
this theory vectors— mathematicabbjectsthat can be conceved of as di-
rectedline sggmentsbetweernpointsin space- areusedasthe basicentities
in the spatialontologyof naturallanguage Following (Faller, 2000),VSSis
alsousedto accounffor the semantic®f degreeadjectvesandcomparaties,
in awaythatresemblesheirinterval semanticproposedy (Kennedy2000)
andothers. It will be shavn that Faller’'s proposalcanbe refinedin a way
thatalsocaptureghethreefactsabose aboutMP modification. The modifi-
cationconditionof Zwarts/\Winter requireshatin orderfor a setof vectorsto
be modifiedby an MP it hasto includevectorsof all possiblelengths. This
happensvheneer the setthatis beingmodifiedis both upwardand down-
ward monotone In this way, the condition guaranteeshat a modification
constructionis never semanticallytrivial if the MP itself is nottrivial.

Section2 briefly reviews somebasicnotionsin VSS. Section3 reviews
the semanticof locative prepositionsas proposedby (Zwarts and Winter,
2000),and modifiesFaller's vectorbasedanalysisof degreeadjectvesand
comparatres. Section4 introduceghe proposedisageof the generalmod-
ification condition,which accountdor the acceptabilityof MP modification
usingthesedenotations.

2. Basicnotionsin Vector SpaceSemantics

Vector SpaceSemanticgVSS), as introducedin (Zwarts, 1997) and
(2wartsand Winter, 2000), assumeghat the main ontological primitive in
the semanticof spatialexpressionds a vectorspacel’ over the realnum-
bersR. This meansthatfor 1 the following constantsand operationsare
defined:

¢ An additionoperator+ onelementsn V.
e A zeroelemen( thatsatisfiess + 0 = v for every elemenw in V.

¢ An oppositeelement—v for eachelementv in V', which satisfiesy +
(—v) = 0.

¢ A scalamultiplicationoperator- betweerrealnumbersn R, andele-
mentsin V', suchthatfor all realnumberss € R andelements € V:
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s -visanelementn V.

Thesenotionsandtheir algebraigropertiedefinethe structuse of the vector
spacel’. To definea metricsfor distancesn V/, we alsoassumea norm
function| | thatsendevery vectorv in V' to a non-n@ative scalarin R.. For
suneys on the mathematic®f vectorspacesee(Lang, 1977)or ary other
introductionto LinearAlgebra.

In a sentencesuchasthe bird is abovethe housewe saythatthe house
is the refeenceobjectandthe bird is the locatedobject The sentences
analyzedisingvectorsthatstarton thereferencebjectandendatthelocated
object. This meanshatthesevectorsall belongto onevector spacewith a
zeroelementthat describeghe locationof the referenceobject. In general,
in eachvector spacethereis exactly one zerovector Roughly speaking—
all the vectorsin a vectorspacehave the same"starting point”. However, in
naturallanguagelocative prepositionsareusedin orderto describdocation
in relationto differentreferenceobjects.For instanceijn sentencé4) thebird
is locatedwith respecto boththe houseandthecloud.

(4) Thebirdis abore thehouseandit is alsobelow the cloud.

In orderto allow boththelocationof the houseandthe locationof the cloud
to bethe“startingpoints” of vectorsin theanalysiswe obsere thefollowing
fact.

Fact1 If V is a vectorspacethenthe Cartesianproductl” x V' (the setof
pairs of elementgrom V) is equalto Uy ev Vi, Whee Vy, = {{(w,v) 1 v €
V}. For anyvectorv € V, thesetV,, is a vectorspacewith a zeo vector
(w, 0y andthe naturally definedoperationsfor addition,negationandscalar
multiplication.

Thus,V x V' is acollectionof vectorspace$/,,, wherethe“startingpoint” of
eachvectorin themis determinedy thevectorw. We referto theelements
in V' x V aslocatedvectors Thesecorventionsareillustratedin figure 1. In
this figure, the pair of vectorsw andwv is conceved of asthe locatedvector
u, wherew is conceved of asthestartingpoint p of u, andthesumw + v is
conceved of asits “end point” q.

Sentencé4) is analyzedasmakinganexistenceclaim abouttwo located
vectors. One of themis a pair of vectors{w,,v1) € V x V, wherew,
describeghe locationof the houseandv;, describeghe relative location of
the bird with respecto the house. A secondocatedvector (w,, v2) Simi-
larly describeghe locationof the cloud andthe relative location of the bird
with respectto the cloud. This is schematicallyllustratedin figure 2. The
denotationsassignedo the locative prepositiongseethe following section)
guarantedghat thesevectorsspecify the location of the bird asbeingabove
thehouseandbelowthe cloud.
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w+v

Figurel: vectorsandlocatedvectors

Figure2: thebird is abore the houseandbelow thecloud

3. Denotationsin Vector SpaceSemantics

(Zwarts,1997)amguesthatMP modificationshavs anadwantageof vec-
tor spacesasthe underlyingontologyfor spatialexpressionsModified loca-
tivesasin (1) arecommonlyassignedhestructurein (5) below.

(5) [mp tenmeters] p: behindthehouse]

However, Zwartspointsout thatthis structureleadsto a problemof compo-
sitionality: for an objectx to be in the extensionof the prepositionaphrase
ten metersbehindthe house the location of z itself is insufficient: we are
interestedn thepositionof = with respecto thereferencebject,in this case
the house.However, in ‘mereological’ or ‘pointal’ ontologiesof spatialex-
pressionsthe constituentbehindthe housein (5) is analyzedas the set of
locationsbehindthe house.Usingthis setaloneit is impossibleto compute
the location of the house(note that the houseitself is even not a member
of the setof elementsehindthe house). Consequentlythe analysisof MP
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modificationusingthe structurein (5) is problematidor previoustheoriesof
spatialexpressions.

In VSS,themeasur@hrasdenmeterss treatedasa setof (located)vec-
torsthatareten metersiong. The P’ constituentehindthe houseis treated
asasetof locatedvectorsaswell: thosevectorsthat starton the houseand
endat a point behindthe house. MP modificationis treatedsimply asthein-
tersectionof thesetwo sets whichin this casdeadsto the setof vectorsthat
areten meterslong, starton the houseandendat a point behindthe house.
In this paper adopttheproposain (Faller, 2000)thatalsothe compositional
analysisof MP modificationwith adjectvesandcomparaties,asin (2) and
(3), is basedon a similar intersectve process. This sectiondefinesthe de-
notationsof theseitems,whichwill beusedin orderto analyzemodification
constructionsSincethemainobjective of this paperis alsoto accounftfor the
(un)acceptabilityof MP modificationwith variousitems,the proposedreat-
mentof adjectves andcomparatreswill be slightly differentfrom Faller’s
proposal.

3.1. Locative prepositions

All locative prepositiongn (ZwartsandWinter, 2000) denotefunctions
from setsof vectorsto setsof locatedvectors. A setof vectorsA C V
describeghelocationof an object(throughthe “end points” of its vectors).
A locative prepositiondenotesa function P thatsendssucha setof vectors
A to a setof locatedvectorsP(A), which describestherlocationsrelative
to this location Thelocatedvectorsin P(A) areall internally or externally
closesto A, in asensahatis formally definedin (ZwartsandWinter, 2000).
Intuitively, alocatedvectorv is internally(externally)closesto asetA when
v startsat a boundarypoint of A, endsinside (outside)A, andis a shortest
connectionfrom the boundaryof A to its (v’s) endpoint. For instance,in
figure 3 only the locatedvector v; is externally closestto A. The located
vectorsv; andvs do not startat the boundaryof A. Thelocatedvectorv,
is nota shortestonnectiorfrom A’s boundaryto its endpoint. Thelocated
vectorvs is internalto A — in fact, internally closestto A — henceit is not
externalto A.

The examplesbelow illustratethe denotation®f somelocative preposi-
tions:

e inside'(A) isthesetof locatedvectorsthatareinternallyclosesto A.

e outside'(A) is the setof locatedvectorsthatareexternally closesto
A.

e near’(A) is thesetof locatedvectorsthatareexternally closesto A,
andv is of alengththatis shorterthana certaincontextually specified
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Figure3: only v is externally closesto A
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e above'(A) isthesetof locatedvectorsthatareexternallyclosesto A,
andv’s projectionontheverticalaxisof A islongerthanits projection
onthehorizontalaxisof A.

In figure 3, the locatedvectorsv, andvs arein the setsinside’(A) and
outside’(A) respectiely. If v is shortenough,thenit is alsoin the set
near’(A). In figure4, the locatedvectorv is in the setabove’(A), since
its projectionon the vertical axisfrom A is longerthanits projectionon the
horizontalaxisfrom A. For moreformal detailson the treatmenbf locative
prepositionsn VSS see(ZwartsandWinter, 2000).

For the purpose®f thispaperit is suflicientto keepin mindthattheuse
of locatedvectords motivatedoy thesemanticef MP modificationwith PPs,
wheredistancesaremeasuredvith respecto a syntacticallyovertreference
object. We will seethatsomethingquite similarhappenavith comparatres,
but measuresvith absoluteadjectives arewith respecto a fixed point that
doesnot overtly appeaiin thesentence.

3.2. Degreeadjectivesand comparatives

(Faller, 2000) obsenres that the samemodification problemthat moti-
vatesthe VSS treatmentof locatives appearswith adjectvesand compara-
tives. ConsequentlyFaller proposedhat structuresasin (6) and(7) below
areanalyzedisingintersectiorof setsof vectors similarly to theVSSanaly-
sisof thePPstructuren (5) above.

(6) [mp two meters] 4. tall]

(7) [mp two meters] 4. tallerthanMary]
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Figure4: v is in thedenotatiorof aboveA

The denotationsthat Faller proposesfor degree adjectives and compara-
tivesarebasedn the vectorbasedreatmenbf locativesin the proposalby

Zwarts/Winter, andis similar in mary respectgo the interval semanticof

adjectivesin (Kennedy2000)?

The semanticof adjectvesandcomparatiesthat| adoptbelow is dif-
ferentat certainpointsfrom Faller’s proposal We first useVSSto definethe
notionof scaleswhichis usefulin thesemanticof adjectves. Recallthata
unit vectoris avectorof norm1.

Definition 1 Let V' bea vectorspaceoverR. with a normfunction| |. Let
U C V bea (finite) setof unit vectorsthat are called scaleunits. A pair
S = (us, Xg)wheeus € U andXs C R is calleda scaleoverV. Theset
of valuesof a scalesS is thesetof vectors{s - ugs : s € Xg}.

NotethatthevectorspaceV is not necessarilfhe samevectorspacethatis
usedfor the denotation®f spatiallocative prepositionsFurthermoredegree
adjectives suchas old/youngor early/late are not spatial but temporal. A
scaleis definedusinga unit vectoranda setof realvalues.For instancethe
heightscalefor the adjectvestall andshortis definedusinga unit vectoruy,
andthe setof positiverealnumberssincearything thatis tall or shorthasa
positive height. A temporalscalefor the adjectize early andlate is similarly
definedusinga unit vectoru; (differentthanu,) andthe setof realnumbers
excluding zero: somethingthat happengust on time is never consideredas
earlyor late?

1. Kennedyusesa notion of intenals that he calls extents and aguesthat it is
preferableto the morecommonontologyof degrees, which is similar to ontologiesof
pointsin spatialsemanticsinterestingly Kennedysargumentgor extentscomefrom
phenomenghat arequitedifferentfrom the onesthatmotivatedVSSin the works of
Zwarts/WinterandFaller.

2. Forarecentwork onscalestructureshatis motivatedby differentdatathanthose
discussedhere,see(KennedyandMcNally, 1999).
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Oneof the importantpropertiesof absoluteadjectvesis thatthe iden-
tity of their extensionis sensitie to various,partly mysteriousfactors. For
instancewhentwo peopleareof thesameheight,oneof themcanbe consid-
eredtall while the otheris consideredghort. Whethera personis considered
tall or short may dependon his/hersex, age, profession point of view of
the speakeandotherextra-semantidactors® For the purpose®f this paper
thesefactorsarenot crucial,andasin mary workson adjectveswe cansim-
ply assumehatthe denotatiorof anabsoluteadjectie is definedrelative to a
certainstandad valuein therelevantscale. The differencebetweerpairsof
adjectvessuchastall andshortis simply in the scalevaluesthatthey allow
with respecto thestandardln generalwe traditionally distinguishbetween
thedenotation®f positiveandnegativeadjectvesasfollows.

Definition 2 LetS = (ug, Xs) bea scalerelativeto a vectorspacel” with
norm| |. Letsts € R beanon-n@ativestandard relativeto S.
Thepositive adjective vector setover S relativeto st s is theset:

{t~us ZtEXs/\t>8t5}.
Thenegativeadjectivevector setover S relativeto st s is theset:

{t~us ZtEXS/\0<t<8t5}.

How canwe tell whetherthe denotationof a given adjective shouldbe
a positive or a nggative vector set? In mosttheoriesof adjectvesthe an-
swerto this questionis basedon judgmentssuch as whetherthe adjective
pertaingo “small values”or to “big values”in thescale(cf. (Seuren1978)).
However, it is possibleto give a moretheory-neutratestthat distinguishes
betweemegative and positive adjectives. Supposehat Johns heightis 170
cm. It follows that nothingis 170 cm. shorer thanJohn. However, it does
not follow thatnothingis 170 cm. tallerthanJohn. | suggesthatthis kind
of (un)boundednedsst,in termsof entailmentbetweersentencegjualifies
the denotatiorof the adjectve shortasbeingnegative andthe denotatiorof
theadjectve tall aspositive. The denotation®f theseadjectvesaredefined
accordingly relative to the heightscaleH = (ug, (0, o)) andthe height
standardst g :

8) [tall] = {t-ug:t>0At>sty}
[shorf = {t-upg :t>0At<sty}

Thereasornthat dggreeadjectvesin the proposedefinition aretreated
asdenotingsetsof vectors,ratherthansetsof locatedvectors,is dueto the
semanticof MP modificationasin (2). Whenaboxis 10cm.wide, it is in-
variablyl0cm.widerthanzep. Thisis in contrasto whatwe obseredabout
MP modificationwith prepositionswherean objectthatis 10moutsidethe

3. See(Kamp, 1975)and(Klein, 1980)for classicalworks on thesephenomena,
and(Kennedy1999)for arecenttheory includinga surwey of relevantliterature.
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houseis locatedrelatively to the positionof thereferenceobject(the house).
Ontheotherhand,MP modificationof adjectizesin thecompaativeform is
obviously relative: whetheranobjectis in the denotatiorof the comparatre
10 cm.widerthanthe door depend®on the width of the door. Consequently
andsimilarly to the caseof prepositionsit is essentiato includein the de-
notationof the comparatre wider than the door anindicationof the door’s
width. This is obtainedby letting this comparatie denotethe setof located
vectors(w, v) wherew is avectorin thewidth scalethatdescribeshedoor’s
width, andv is ary vectorpointingin the’positive’ directionof thescale(the
directionof its unit scale).

More generallythedenotatiorof acomparatie more/lessADJthanx is
definedasa setof locatedvectors(w, v). The w vectoris the dimensionof
x in the scaleof the adjective ADJ. The v vectoris ary non-zerovectoron
this scalemultiplied by 1 or by —1, dependingon the polarity of the adjec-
tive (whetherit is positive or negative) andthe polarity of the comparatre
item (whetherit is more or lesg. We usetwo functionsfor describingthis
polarity:

¢ Thefunctionpolarity, which sendsary setof vectorsAto 1 (—1) if A
is a positive (negative) vectorset,andis undefinedtherwiset

¢ The function sign, which sendsavery realnumberto 1, —1 or 0, de-
pendingon whetherit is positive, negative, or zerorespectrely.

We usethesefunctionsin thefollowing definitionfor the denotation®f
thecomparatie wordsmote (or themorphemeer) andless

Definition 3 (comparatives) LetS = (ug, Xs) beascalerelativeto a vec-
tor spaceV with norm| |. Let As bea (negative or positive)denotationof
an adjectiverelativeto S, andlet w beavaluein S.

Thecompaativemore’ (A4)(w) is definedasthe setof locatedvectors
{{w,t-ug) € VxV:1t€RAsign(t) = polarity(A)}.

Thecompaative less’(A)(w) is definedas the setof locatedvectors
{{w,t-ug) € VxV:teRAsign(t) = —polarity(A)}.

For example, considerthe denotationghat this definition derives for some
comparatreswith tall andshort, whereh;: is Johns height(a vectorin the
heightscale).

(9) [tallerthanJohrj = more’(tall')(h;) = {(hj,t - ug) :t >0}
(10) [shortetthandohi = more’'(short’)(hj) = {(hj, t-ug) :t <0}

4. Formally, A is a positive vectorsetiff it is non-emptyandclosedunderlength-
ening,andit is anegative vectorsetiff it is non-positve, non-emptyandclosedunder
shorteningseebelow).
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(11) [lesstall thandohrj = less'(tall’)(hy) = {(hj,t um):t <0}
(12) [lessshortthanJoh] = less’(short’)(hj) = {(hy,t-ug):t >0}

Notethatthesefour denotationsillustratedin figure5, accountor theequiv-
alencedetweerntaller andlessshortandbetweershorterandlesstall.

Figure5: taller (lessshort)andshorter(lesstall) thanJohn

3.3. Measure phrasesand modification

Given a vectorspacel/, we assumehat a measurephrasesuchas (at
leasfat mos) tenmetersis a subsebf vectorswith a normthat satisfieshe
correspondingequiremenbnits length.Measureunitssuchasmeteror year
areassumedo specify constantreal numbers definedrelative to the norm
of thevectorspace.The exactway theseconstantaredetermineds not our
main concernhere. However, it is importantto notethatassetsof vectors,
denotationof MPs have a specialpropertythat qualifiesthem as measue
sets:

Definition 4 Givena vectorspaceV with a norm| |, wecall a setof vectors
M C V ameasue setiff for all v,v" € V: if v € M and|v'| = |v| then
v e M.

Intuitively, whethera vectoris in a measuresetor not dependonly on its
length. Considerfor examplethe denotatiorof the measurephraseexactly)
two meters

(13) twometers’ = {v €V :|v| = 2m}

Whetheravectorv is in thisset,ary vectorv’ s.t.|v'| = |v| is obviously also
in this set.

All MPs denotemeasuresetsof vectorsin an underlyingvector space
V, notlocatedvectorsin V' x V. However, let usassumehatary setiV of
vectorscanbe lifted into the setof locatedvectorslift(WW) = V x W: the
setof all locatedvectorswith avectorfrom W in theirright coordinate This
assumptiorallows us to useintersectionfor MP modificationwith both ad-
jectives,which denotesetsof vectorsandPPsor comparaties,whichdenote
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setsof locatedvectors. The following examplesillustrate this intersection
procesawith degreeadjectvesandcomparaties.

(14) twometerdall:
two_meters’ N tall’
={veV:pl=2m}n{t-ug:t>0At>sty}
= {t-ug:t=2mAt>sty}

(15) twometerdaller thanJohn
lift(two_meters’) N more' (tall')(hy)
=(Vx{veV:|v=2m})n{{hy,t ug):t>0}
= {(hj,t - ug) :t = 2m}

With modified PPs, the analysisis similar to the analysisof compara-
tives:

(16) twometersabovethehouse
lift(two_meters’) N above'(H),
whereH C V isthelocationof thehouse.

See(ZwartsandWinter, 2000)for theprecisadefinitionin VSSof denotations
of locative prepositionsuchasabove henceof the MP modificationprocess
with locative PPsasin (16).

4. The modification condition

Sofar, only the compositionabnalysisof MP modificationhasbeenad-
dressedwith no accounif facts(F1)-(F3)from theintroductionconcerning
thedistribution of this processandtheway it affectsthe meaningof absolute
adjectves. In this sectionl shav thatthesefactscanbe accountedor using
theassumptionshatunderlythe compositionaprocessabore, togethemwith
anadditionalgenerarequirementf non-emptydenotationsTo facilitatethe
expositionof thisprinciple,considethefollowing two definitionsconcerning
orderandmonotonicityin VSS,adoptedrom (ZwartsandWinter, 2000).

Definition 5 (vector order) For any two vectorsv, w in a vector spaceV’
overR, v < wifftheriss > 1inRstw=1s"v.

Thus, two vectorsv and w are comparablevhenthey “point in the same
direction”. In this casew is consideredgreater”thanv if it is alengthening
of ». Usingthis naturalpartial orderingof vectors,we canstandardlydefine
thenotion of upward(downward)monotonesetsof vectorsasbeingsetsthat
areclosedunderlengthening shorteningpf theirmembersFormally:

Definition 6 A setof vectorsA C V' is upward (downward) monotoneiff
for all vectorsy € A andw € V, if v < w (v > w) thenw isin A.
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As shown by (Zwarts,1997),upwardmonotonicityof prepositionss therel-

evant factor for the possibility to modify themusing MPs. In VSS, those
prepositionghat appearfelicitously with MPs have denotationghatleadto

upwardmonotonesetsof vectors,andvice versa.(ZwartsandWinter, 2000)
capturethis obsenationusingthefollowing modificationcondition(MC).

Definition 7 (modification condition) A setofvectorsi¥ C V satisfiedMC
iff it is non-emptyand for every non-emptymeasue setM: M N W is not
empty

It is easyto verify thata setof vectorssatisfiesMC if andonly if it is non-
emptyandbothupwardanddownwardmonotoneln thispapey| proposehe
following applicationof MC for MP modification:

(17) Any expressionthatdenotesa setof vectorsA canbe modifiedby an
MP only if A satisfiedMC.

The ideabehindthis rule is that modificationusingMPs is possibleonly if
the modified setof vectorsguaranteeshat for any MP thatdenotesa non-
emptysetof vectorsthe modificationprocesg=intersectiorof the two sets)
would not leadto anemptyset. Considerfor instancethe contrastbetween
the acceptabl@repositionaphrasewo metersoutsidethe houseandthe un-
acceptabl@repositionaphrasef two metersnearthe house The denotation
of the P’ outsidethe houseis closedunderlengtheningary lengtheningf a
vectorthatpointsfrom the houseoutwardseadsto anothersuchvectotr By
contrast,this is not the casefor near the house if v is a vectorthat points
from thehouseoutwardgo a pointthatis in proximity to thehousethereare
still lengthening®f v thatdo not have this property Thus,eventhoughthe
intersectiorof twometersandnearthehousemightbenon-emptydepending
onthestandardf “nearness”)it is guaranteethatsomeMP cannullify this
intersectior(e.g.two hundedkilometer$. ConsequentlyMP modificationis
ruledout. Notethatbothsetsof vectorsthataredenotedy outsidethehouse
andnearthe houseareclosedundershortening® For furtherelaboration®n
theMC andthe semantiaestrictionson MP modificationof PPssee(Zwarts
andWinter, 2000).

Moving on to degreeadjectves, the MC straightforwardlyaccountfor
the contrastbetweenpositive and negative adjectvesin allowing for MP
modification(fact F1). For instancejf the negative adjectve shortdenotes
anon-emptysetthenit is downwardbut not upwardmonotoneor ary finite
standard.Thatis: if z is short,thenarnything shorterthanz is shortaswell,
but therecanalwaysbe somethingthat is taller thanz andnot considered
short. By contrast,the positive adjectve tall is upwardbut not downward

5. Infact, (Zwarts,1997)amguesthatall locative prepositionsaredownwardmono-
tonein this sense.
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monotoneonly for positive standardsFor the zerostandardthe denotation
of tall is bothupwardanddownwardmonotone.Sincezerois the only non-

negative standardthat makestall downward monotone we expect the ad-

jective to be acceptablavith MPs only if it is evaluatedwith respectto a

zerostandardyhich explainswhy positive adjectvesdo not makeary value

judgmentwhenthey appeamodifiedby MPs(fact F2). As for comparaties,

note that the definitionsof taller than x and shorterthan x are completely
symmetrical. Both kinds of comparaties are upwardaswell asdowvnward

monotonejndependentlyf thestandardr thelegitimatevaluesin thescale.
Consequentlywedo notexpectthemto shaw ary contrasin theacceptability
of MP modification(fact F3).

That comparaties are insensitve to scalestructureis alsoimplied by
thefollowing well-known obsenration (cf. (Seuren;1978),(Kennedy2000)).
Mary pairsof degreeadjectivesdonotallow MP modificationatall, with both
the positive andthe negative adjective. Considerfor instancethe following
unacceptablexamples.

(18) a. *This cargoes100kmh.fast/slav.
b. *This parcelis two poundsheary/light.
c. *This penis five dollarsexpensve/cheap.

However, the comparatie form of theseadjectvescanbe modifiedby MPs,
asthefollowing exampleillustrate.

(19) a. Thiscargoesl00kmh.faster/sleverthanthatcar
b. This parcelis two poundsheavier/lighterthanthatparcel.
c. Thispenis five dollarsmoreexpensve/cheapethanthatpen.

Whatcanbethereasorfor this contrastetweertheacceptabilityof the
degreeadjectizesin (18) andthosein (2)? A possibleexplanation,discussed
by SeurerandKennedyis thatadjectvessuchasfastandexpensivecannot
exhaustall the legitimate valuesin the correspondingcaleeven whenthe
standards setto zero. Thus,motionlesphysicalobjectsmay exist, but they
cannotqualify asbeingfastor slowfor ary non-n@ative standard Similarly,
thingsthat are given for free cannotbe classifiedas beingvery cheap,and
objectsthat are weightless(e.g. in space)are not simply very light. This
propertyof the speedprice andweightscaless opposedo thescaleof the
otheradjectvesthat were givenin (2). For instance,an objectthat hasno
heightor a persorthathasno agedo notexist in a physicalsenseHence the
adjectivestall andold, unlike fast, heavyor expensiveexhaustall the values
in their scaleswhenthe standards setto zero. | believe that similar claims
canbe madefor otheradjecties,thusstrengtheninghe abose Modification
Conditioninto an‘if andonlyif’ condition.Substantiatinghe detailsof such
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aproposarequiredurtherresearch.
5. Conclusions

This paper has shavn that using fairly simple assumptionswhich
slightly modify ideasfrom (Faller, 2000) and other accountsof adjecties,
it is possibleto extendthe empiricalcoverageof the modificationcondition
thatis proposedy (ZwartsandWinter, 2000)for locative prepositionsThe
extendedprinciple also governsthe acceptabilityof MeasurePhrasemodi-
fication with absoluteand comparatie adjectves. As | seeit, the main ad-
vantageof this proposalis that zero standardeffects with modified degree
adjectvesaretreatedassimpleepiphenomenaf generalkrestrictionson MP
modification. Hopefully, further ongoingresearchinto scalestructuremay
leadto furthersimplificationof theoriesin this challengingdomain.
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