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Abstract

In this paper we present an analysis of English measure noun phrases.
Measure noun phrases exhibit both distributional idiosyncrasy, in that they
appear in positions normally filled by degree adverbs: a ten inch long string;
and agreement discord: ten inches is enough, it is ten inch/*inches long. The
analysis introduces one idiosyncratic construction, the Measure Phrase Rule,
which links together syntax and inflectional morphology. Combined with
existing rules, in particular the Noun-noun Compound Rule, the new rule
accounts for the both the distributional and agreement idiosyncrasies. The
rule has been implemented and tested in the ERG, a broad-coverage grammar
of English. Our analysis supports the position that broad-coverage grammars
will necessarily contain both highly schematic and highly idiosyncratic rules.

1 Introduction

Oneof thecentral themeswithin theHPSGframework involvestheuseof a small
numberof ruleschematato expressgeneralizationsabout awiderangeof syntactic
andsemantic phenomena.Pollard andSag(1994) presenta handful of rules and
show how they canbeemployedin combinationwith a rich lexicon to provideex-
planatory analysesof muchof Englishsyntax. Evenseemingly idiosyncratic phe-
nomenalike English numberexpressions (Smith,1999)andtagquestions(Bender
andFlickinger,1999) havebeenanalyzedwithoutrequiring theadditionof special-
purposerule schematato thegrammar. Thereare,however, phenomenawhich do
seemto requireconstruction-speci�c syntactic rules(Sag,1997), eitherbecausethe
construction itself contributessemantic content,aswith noun-noun compounds, or
becausea phraseis exocentric, exhibiting a syntactic distribution not predictable
from its head daughter, aswith gerunds(Malouf, 2000) (e.g.Nothiring Sandywill
make Kim unhappy.). In thispaper wepresentananalysis of anotherphenomenon
in Englishwhichrequiresthiskind of special-purposesyntactic machinery, namely
measurenounphraseslike theones illustratedin (1):

(1) a. I need a cord that is tenfeetlong.

b. I need a tenfoot longcord.

c. Thisbookcaseis twoshelveshigher thanmyold one.

d. Thatthreegallonswasenough to get mehome.

e. Kim gavemetwelvedollars, but I havealreadyspent it/#them.

Thephrasestenfeetandtwoshelveshave thedistribution hereof degreespeci�ers
like very or much, yet consist of a numerical expressionanda noun, neither of
which lexically possessthepropertiesneededto license their appearanceasa de-
greespeci�er . Further, thenounin�ects differently in predicativeadjectivephrases
(1a)andattributive adjectivephrases(1b).

Another well known property of measurenounphrases is that, even though
their headis plural, they canbemodi�ed by singulardeterminers, andagree with



singular verbs, asin (1d) (e.g.,PayneandHuddleston, 2002, 354). In addition, a
measurenoun phrase canbe referred to by a singular pronoun, asin (1e). Bond
(2001) points out thatsuchnounphrasesareambiguous.If thenounphraserefers
to 12 actual dollar coins or notes, then the noun phraseis a prototypical noun
phrase,andis referredto using a plural pronoun. However, if thenoun phraseis a
measurenoun phrasethenit refers to anamount of 12 dollars;this could bemade
upof 12dollarcoins,6 two dollarcoins,a10dollarnoteandsomechangeor even
acheck. In thiscase theamount mustbereferredto usingasingular pronounit.

Thesesurprising properties support the needfor a syntactic structure that is
speci�c to this phenomenon. Ross(1995) showed thatmeasurenoun phrases are
oneof several classesof nouns that do not showthe full rangeof behaviorsthat
prototypical nounphrasesdo: they aredefective nounphrases.In particular they
do not exhibit all of thefollowing behaviors: de�nit e pronominalization; modi�a-
bility by afull rangeof determinersandmodi�ers; pluralizability andthetriggering
of numberagreement; andtheability to undergomovement(such aspassive, topi-
calizationandvariousdislocations).

2 Analysis

We cannot introducea syntactic rule that simply combines a number expression
like ten or two hundred �fty with a count nounthat agreesin number, wherethe
rule's mothersupplies thesyntacticandsemanticpropertiesof a degree speci�er .
Thiswouldnotallow for thenumber agreementmismatches: “Thistenfeetis more
frayedthan the �r st pieceof rope.”. Instead we need anexocentric rule thatpro-
duces the singular N-bar ten feet, wherethe plurality of the right daughter noun
is not preserved on the mother. We elaborate this rule slightly so the resulting
measurephrasealsohasthenecessary property to serve asa degreespeci�er: its
distinguishedsemantic relation is a degreerel.1 Therule (2) builds a non-headed
nominal phrasewith two daughters,theleft a numerical expression2 andtheright
anoun.

1We adopt Minimal Recursion Semantics ((Copestake et al., 1999)) as the semantic framework
for this analysis, but focus in this paper on the syntactic properties of measure phrases.

2We use the type card-adj (cardinal adjective) which includes numbers and other quantifiers such
as several.



(2) Measure-PhraseRule
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This Measure Phrase(MP) rule admitstheunderlined phrasesin (1) above, as
well asin thefollowing examples:

(3) a. Thebuilding wasseveral storiestall.

b. The�r st asteroid landedtenyardsin front of me.

c. Thenext winninggamewouldbejustonecity later.

We notein passing that this binary-branching MP rule doesnot predict thegram-
maticality variation in exampleswherethemeasurenounappearsalone,asin (4),
but will focus in thispaperonly on ananalysis of thebinarystructures.

(4) a. Thenext villagewasmilesaway.

b. * Thevillagewasmileaway.

c. Hecollapsedinchesfromthe�nis h line.

d. ?Hecollapsedfeetfromthe�nish line.

e. * I needa cord that is feetlong.

f. * Gallonsis requiredto get mehome.



ThisMP rulemustalsoaccount for thestrikingdifferencein in�ection for mea-
surephrasesappearingin attributivevs. predicativeadjectivephrases,asillustrated
in (5):

(5) a. I bought a fourteeninch highcandlestick.

b. * I bought a fourteenincheshigh candlestick.

c. I bought a candlestickthat is fourteenincheshigh.

d. * I bought a candlestickthat is fourteeninch high.

While it might seemthat the correlation between the attributive/predicative
propertyandtheform of thenounin themeasurephraseinvolvessingularvs. plural
in�ection on thenoun, this would require amorecomplex interactionbetween the
numerical adjective andthenoun it modi�es, eventhough this agreementfollows
just theexpectedpatternfor thenumeral oneasseenin thecontrast in (6).

(6) a. I bought a candlestickthat is oneinch high.

b. * I bought a candlestickthat is oneincheshigh.

If the inch in fourteeninch high candlestick is marked for singular number
agreement,thentheMP rule would have to require all numerals to appear with a
singular noun if themeasurephraseis in anattributive context, but to preserve the
usual number agreementalternation whenusedin predicative phrases. Express-
ing sucha feature co-occurrencerestriction would require a complex distributed
disjunction of valuesfor the two featuresencoding number andpredicativity, and
would in ourview lackexplanatoryforce.

Instead,we arguethat thenounsin measurephrasesspecifying attributive ad-
jectivesarein factthestemforms,whicharenotyet in�ected andhenceunderspec-
i�ed for number. While mostsyntacticrulesrequire thatthedaughtersignsbefully
in�ected wordsor phrases,we proposethat the MP rule is unusual in permitting
anunin�ected lexemeto enter thephrasestructurewithout �rst undergoing in�ec-
tional morphology. Kiparsky (1982) suggestsa similar approachwherethe left
handmemberin noun-noun compounds is unin�ected. In particular, we assume
that lexical signsbeartheboolean(non-head)feature INFL, andthatmostentries
in thelexicon arestemforms,marked [INFL −], with thein�ecti onalrulesproduc-
ing from thesestemssyntactically admissible wordswhich are[INFL +]. TheMP
rule simply requiresthat its nominal daughter identify its valuefor INFL with the
mother'svaluefor thebooleanfeature PRD usedto distinguishattributiveandpred-
icativephrases,wherethis PRD feature is further identi�ed for thetwo daughtersin
thegeneral Speci�er-Headrulewhichweuseto combinetwofootwith long in two
foot long. The left andright daughtersdo agree in number(INDX is co-indexed
betweenthem). However it is not co-indexed with the head (the headis always
[INDX [PERNUM 3rdsing]].

This analysisof thecontrastsin (5) above in termsof in�ecti on makesan in-
teresting prediction about measurephrasescontainingnounswhichordinarily only



appearwith plural in�ection, suchasscissors. Consider theexamplesin (7), which
exhibit nearly thepredictedjudgments,where(7a)wouldbesurprising if thenom-
inal daughter in attributively usedmeasurephraseshadbeenconstrainedto besin-
gularasin thecandidateanalysiswe rejected:

(7) Thoughmostsewing cabinetshavea small drawer large enough for only
onepair of scissors,

a. mysister's cabinethasa threescissor widedrawer.

b. ?mysister's cabinethasa threescissorswidedrawer.

c. mysister's cabinetdraweris threescissors wide.

d. * mysister's cabinetdraweris threescissor wide.

Example(7b)appearsto beacceptableto somespeakers. Thisjudgmentcanbe
accommodatedin ourproposedanalysisby adding theform scissors to thelexicon
asalready marked for plural number but still keeping thestrong assumptionthatall
lexemesareconstrainedto be [ INFL −] (analogousto Kiparsky's mice). Indeed,
thismeasure phraseconstruction mightserveasauseful sourceof illuminationon
thequestion of how lexically plural nounsought to bede�ned within thelexicon.

We have proposedan analysis of measure phrases usedas degreespeci�ers
for adjectives,but have not yet accountedfor theuseof measurephrases asdirect
modi�ers of nouns, asillustratedin (8):

(8) a. I bought a fourteeninch candlestick.

b. * I bought a fourteeninchescandlestick.

c. Shelivesin a sixstory building.

d. * Shelivesin a sixstoriesbuilding.

We proposean analysis of noun-noun compound structureswhich constrains
the left, non-headdaughter to be attributive (in our notation, [PRD −]), sketched
in (9). This,combinedwith theMP rule predictsexactly thedatain (8). Themea-
surephrasefourteeninch is perfectly suited to bethenon-headdaughter, while the
[PRD +] phrasefourteeninchesis not. Sincethenoun-nouncompoundrulealready
providesanunderspeci�ed two-placepredicate(arg1-2 rel) relating thesemantics
of its two daughters,this samerelation canalsoaccommodatetheunderspeci�ca-
tion of thedimensionfor which themeasure phrase expressesa degree.That is, a
twofootcable candescribeeither thelength or thewidth of thecable(at least), and
all weknow from thecompoundconstruction is thatwhatever thedimension is, its
extentis limited to two feet.



(9) Noun-noun CompoundRule
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The noun-noun compound rule also providesa quanti�er rel to bind the in-
stancevariable of thenon-headdaughter.

Finally we account for theabsenceof attributive measure phrasesasindepen-
dentnoun phrases,asshownin (10):

(10) a. Fourteen inches is highenough.

b. * Fourteen inch is high enough.

This contrast is obtained by constraining the MP rule so that the INFL value
of the mother is the sameas that of its nominal daughter. Therefore attributive
(and hence non-in�ected) measurephrases cannot be independent phrasal argu-
ments,givenourearlier assumption thatmostsyntactic rulesrequire fully in�ected
daughters.

Measurephrases(suchastwelvedollars in It coststwelvedollars), in combina-
tion with their governing verb,predicateanamount; they do not refer to anentity
or entities. Note, however, that a sentencelike I sawtwelvedollars lying on the
ground hastwo interpretations. In one,thenoun phraseis referentialandthereare
twelvedollar notesor coinslying ontheground. In theother it is ameasurephrase,
in whichcasetherecouldbe24 �fty centcoins,12dollar coins,6 two dollarcoins
or any combinationthataddsup to avalueof twelvedollars.

3 Implementation

A version of this analysis hasbeensuccessfully implemented in a wide coverage
grammarof English(ERG(Flickinger,2000)) andtested extensively on datafrom



several domains, including meeting scheduling andtravel planning (Verbmobil),
and electronic commerce. For accessto the implementation and the data, visit
http://lingo.stanford.edu.

In the actual implementation, thereare two measure-phrase rules which in-
herit from a commonsupertypebasic measure np phrase: thebinary rule
binary measure np phrasewhichispresentedabovein (2),andaunary rule
bare measure np phrase.3 The unary rule producesmeasurenoun phrases
with no explicit numericalphrase,asin (4) above andperhapsalsoin (11).

(11) I readthatyears ago

4 Distribution

We examinedthedistribution of themeasure NP rule in a treebank(Oepenet al.,
2002) of VerbMobil data(CD 6) (Wahlster, 2000). In 3,000analyzedsentences
therewere23 usesof themeasure phraserule in the top ranked parse(0.8%). A
typical usage is givenin (12).

(12) I attendeda twohour (long) meeting.

The rule wasalsoapplied in at leastoneparsethat wasdis-preferred for 120
otherutterances,such as(13).

(13) # I attendeda meetinglater.

5 Conclusions

We draw two conclusions from this analysis of measure phrases. First, we found
evidencethrough this analysis that theconstituents which appear in phrasestruc-
ture arenot alwaysfully in�ected, blurring theboundarybetweensyntax andin-
�ectional morphology. Second,it is clear that the surprising distributional char-
acteristics of thesephraseswould be dif�cult to account for without positing an
idiosyncratic syntacticruleof thekind wepropose,lending support to theposition
thatbroad-coveragegrammarswill necessarily contain bothhighly schematic and
highly idiosyncratic rules.

6 Further Work

We would like to extend this work in three ways. The �rst is to investigatethe
behaviorof measurenoun phrasesin other languages. Preliminary investigations

3In written English, the noun can precede the number if it is a currency unit: two hundred dollars
vs $ 200. This could be dealt with in two ways, either by using a preprocessor to rewrite the symbol
into a word following the number, or to have two binary rules - the one presented in (2) and a second
one, where the left and right daughters are reversed and the noun (right daughter) is constrained to
be common noun numcomp synsem, used for currency signs such as $, £ and AUD.



into Germanshow very different behavior: thereis no link between in�ection and
predicativeness.Instead,there appearsto bea sharpdistinctionbetween units and
othernouns. Units (meter, . . . ) have no morphological singular/plural distinction
(like Englishsheep) (14).4 Othercommonnouns in�ect for plural both in both
predicative andattributive position (15). Semantically motivateddiscord is also
present in German,althougheither singular or pluralagreementis acceptable.

(14) a. ein
a

Fünfhundert-Euro-Artikel
� ve-hundred-Euro-article

A � vehundredEuroarticle

b. ein
a

fünfhundert
� vehundred

Euro
Euro

teurer
expensive

Artikel
article

An article costing � vehundredEuros

c. der
the

Artikel
article

kostest
costs

fünfhundert
� vehundred

Euro
Euro

An article costing � vehundredEuros

d. Fünfhundert
� vehundred

Euro
Euro

ist
is

genug
enough

FivehundredEurosis enough

e. Fünfhundert
� vehundred

Euro
Euro

sind
are

genug
enough

FivehundredEurosareenough

f. Fünfhundert
� vehundred

Euros
Euros

ist
is

genug
enough

(Eurocoins)

FivehundredEurosis enough

g. Fünfhundert
� vehundred

Euros
Euros

sind
are

genug
enough

(Eurocoins)

FivehundredEurosareenough

(15) a. ein
a

Fünf-Seiten-Artikel
� ve-pages-article

A � vehundredpagearticle

b. ein
a

fünf
� ve

Seiten
pages

länger
long

Artikel
article

A � vehundredpagelong article

c. der
the

Artikel
article

ist
is

fünf
� ve

Seiten
pages

lang
long

Thearticle is � vepages long

4The German word Euro has a plural, but it is only used when referring to the coins, not the
currency.



The second extension is to investigatethe history of this construction in En-
glish. It wassuggestedto usby Bill Ladusaw (p.c.) thatit maybelinkedto theloss
of casein�ectionsover time.

Finally, we would like to examine the overall distribution of signs in cor-
pora. The aim is to answertwo questions: (1) How many rule-schema do we
need? (2) How are they distributed? We hypothesize that the distribution fol-
lows a power law: a few constructionsareusedvery frequently, anda great many
are usedinfrequently. That is, we expect the distribution to be similar to that
of words. Further, we expectan inverse correlation between how constraineda
rule is and how frequent it is, although it is not yet clear how to quantify this.
We will usetheRedwoodsTreebank data(http://lingo.stanford.edu/
redwoods/) for theERGasthebasis for this line of investigation.
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