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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 thecertral themeswithin the HPSGframework involvesthe useof a small
numberof rule schematao expressgenealizaionsabaut awide range of syntadic
andsemaitic pheromena.Pollad and Sag(1994) preenta hardful of rules and
shav how they canbeemployedin combirationwith arich lexiconto provide ex-
plandory analysesof muchof Englishsyrtax. Evenseemindy idiosyncraic phe-
nomendik e English numberexpressiors (Smith,1999)andtagquestons (Bender
andFlickinger,199) have beeranalyzedwithoutrequiing theaddition of spedal-
purposerule schematdo the grammar Thereare,howvever, pheromenawhich do
seento requite constuction-specc syntadic rules(Sag,1997) eitherbecaisethe
condruction itself contiibutes sematic conent,aswith nounnoun compainds or
becagea phraseis exocentric, exhibiting a syniactic distribution not predictable
from its heal dauglter, aswith gerurds(Malouf, 2000) (e.g.Not hiring Sandywill
male Kim unhappy). In this paperwe presentanandysis of anoherpheromenon
in Englishwhichrequresthiskind of specal-puposesyntatic machnery namely
measurenounphraseslik e theones illustratedin (1):

1) | need a cord thatis tenfeetlong.

| neal atenfootlong cord.

Thisbook@seis two sheleshigherthanmyold one
Thatthreegallonswasenoudn to getmehome

Kim gavemetwelvedollars, but | havealready spent it/#them.
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Thephragstenfeetandtwo shdveshave thedistribution hereof degreespeci ers
like very or mudh, yet conskt of a numeical expressionand a nown, neither of
which lexically pos®ssthe propertiesneeadto license their apparanceasa de-
greespeg er . Furthe, thenounin ects differentlyin predicative adjedive phrases
(1a)andattributive adjedive phrases(1b).

Anothea well known property of measurenoun phra®sis that even thowgh
their headis plurd, they canbe modi ed by singulardetaminers andagres with



singuar verbs asin (1d) (e.g.,PayneandHuddleson, 2002 354). In addtion, a
measurenown phrag canbe referedto by a singular pronaun, asin (1e). Bond
(2001) points out thatsuchnounphragsareambigious.If thenounphraserefers
to 12 actwal dollar coins or notes, thenthe noun phraseis a prototypicd noun
phrag, andis referredto using a plural pronaun. However, if thenoun phraseis a
measurenown phrasehenit refers to anamourn of 12 dollars;this could be made
up of 12 dollar coins, 6 two dollar coins,a 10 dollar noteandsomechang or even
ached. In this cag theamoun mustbereferedto usinga singuar prorounit.

Thesesurpising propeties support the needfor a syrtactic strucure thatis
specic to this pheromenon Ross(19%) shaved thatmeasurenoun phrase are
oneof several clas®sof nours thatdo not showthe full rangeof behaviorghat
protaypical nounphragsdo: they aredefedive nounphrases. In particular they
do not exhibit all of the following behaviors de nit e pronominalzation; modi a-
bility by afull rangeof deteminersandmodi ers; plurdizability andthetriggering
of numberagreemety andthe ability to undergomovement(sud aspassve, topi-
calizationandvariousdislocatims).

2 Analysis

We canna introducea synfactic rule that simply combine a numter expression
like tenor two hunded fty with a count nounthatagreesin numbey wherethe
rule's mothersuppliesthe syntacticand semantigpropeties of a degree speder.
Thiswould notallow for thenumbe agreementmismatches” Thistenfeetis more
frayedthan the r st pieceof rope”. Instea we neal anexocentricrule that pro-
duces the singular N-bar ten feet wherethe plurdity of the right dauditer noun
is not preerved on the motha. We elabaate this rule slightly so the resuling
measurehrasealsohasthe necesary propaty to sene asa degreespeger: its
distinguihedsemantt relation is a degreerel.! Therule (2) builds a non-readed
nomind phrasewith two daughers,theleft a numerial expresior? andthe right
anoun

'We 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) MeasurePhraseRule

[HEAD noun
PRD 1
CAT PR
VAL COMPS o ﬂ
SYNSEM L %
[INDX [PERNUM 3sing}
CONT | kgpy degree_rel
[RELS ([2]) +[3]+
INFL
[ [HEAD card-adj 1
CAT
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This Measue Phrasg MP) rule admitsthe underlined phrasin (1) above, as
well asin thefollowing examples:

CAT

R-DTR SYNSEM

(3) a. Thehuilding wasseveral storiestall.
b. The r st astepnid landedtenyardsin front of me
c. Thenext winninggamewouldbejustonecity later.

We notein passiig thatthis binary-bmanching MP rule doesnot predict the gram-
maticalty variationin examplkeswherethe measurenounappearsalore, asin (4),
but will focusin this pageronly onananalyss of thebinary structures.

(4)

Thenext village wasmilesaway
* Thevillage wasmile away

?He collapsedeetfromthe nish line.

a.
b
c.  Hecollapsednchesfromthe nishline.
d
e. * | needacord thatis feetlong.

f

* Gallonsis requiredto getmehome



This MP rule mustalsoaccount for thestriking differencein in ectio n for mea-
surephrasesappearingin attributive vs. predcative adjedive phrases asillustrated
in (5):

(5) a. | bough afourteeninch highcandestick.
b. * | bough afourteenincheshigh candestid.
c. | bough a candestickthatis fourteeninches high.
d. * 1 bough a candestickthatis fourteeninch high.

While it might seemthat the corrdation betwee the attributve/predicative
propertyandtheform of thenounin themeasurghraginvolvessingularvs. plural
in ection onthe noun this would require amorecomple interactionbetwee the
numeri@l adjectve andthe nown it modi es, eventhough this agreementfoll ows
justthe expecedpatiernfor thenumerd oneasseenn thecontrastin (6).

(6) a. | boughacandestickthatis oneinch high.
b. * | bough a candestickthatis oneincheshigh.

If theinch in fourteeninch high candestickis marked for singuar number
agreenent,thenthe MP rule would have to require all numeras to appea with a
singdar nown if the measurghraseis in anattributive context, but to presene the
usud numbe agreenentalterration whenusedin predcative phrass. Express-
ing sucha featue co-cccurrencerestridion would requre a comple distributed
disjunction of valuesfor the two featuesencodng numbe andpredcativity, and
wouldin ourview lack explamatoryforce.

Instead, we amgue thatthe nounsin measurghrasesspeifying attributive ad-
jectivesarein factthestemforms,whicharenotyetin ected andhene undespec-
i ed for numbe. While mostsynacticrulesrequre thatthedauditersignsbefully
in ected wordsor phraseswe proposethatthe MP rule is unusual in permiting
anunin ected lexemeto enterthe phrae structurewithout rst undergoig in ec-
tiond morphdogy. Kiparsky (1982 suggestsa similar apprachwherethe left
handmemberin noun-nownn compoums is unin ected. In particular we assune
thatlexical signsbearthe bookan(nonhead)featue INFL, andthat mostenties
in thelexicon arestemforms, marked [INFL —], with thein ecti onalrulesproduc-
ing from thesestemssyntactically admissilee wordswhich are[INFL +]. The MP
rule simply requiresthatits nomind daudhteridentify its valuefor INFL with the
mothersvaluefor thebodeanfeatue PRD usedto distinguishattributive andpred-
icative phraseswherethis prRD featureis further identi ed for thetwo daudntersin
thegeneal Speci er-Headrule whichwe useto combhetwo foot with longin two
footlong. Theleft andright dauditersdo agree in number(INDX is co-indexed
betweenthem). However it is not co-indexed with the heal (the headis always
[INDX [PERNUM 3rdsing]].

This analysis of the contrastsin (5) above in termsof in ecti on makesanin-
teresing predidion abou measurghrasescontaning nours which ordinarily only



appevrwith plural in ectio n, suchasscissos. Conside theexamplesn (7), which
exhibit nealy the predictedjudgments where(7a)would besurgrising if thenom-
inal daugherin attributively usedmeasue phraseshadbeenconstainedto besin-
gularasin thecanddateanalsiswe rejeced:

(7) Thoughmostseaving cakinetshavea small drawer large enowgh for only
onepair of scisors,

a. mysiser's cabinethasa threescisso widedrawer
b. ?mysiser's cabinethasa threescissos wide drawer
c.  mysiser's cabinetdraweris threescis®rs wide

d. * mysiser'scabinetdraweris threescis®r wide

Example(7b) appeasto beaccepableto somespeakers Thisjudgmentcanbe
accommodtedin our proposedanalysisby addirg theform scis®rsto thelexicon
asalread marked for plurd numbe but still keepng the strorg assumptionthatall
lexemesare constainedto be [INFL —] (anabgousto Kiparsky's mice. Indeed,
this measue phrasecongruction might sene asa usetil soure of illuminationon
thequesion of how lexically plural noinsought to be de ned within thelexicon.

We have propsedan analsis of measue phrags usedas degreespei ers
for adjedives,but have not yet accountedfor the useof measurghrass asdirect
modi ers of nouns asillustratedin (8):

(8) a. | bough afourteeninch candestidk.
b. * | bough afourteeninchescandlestick.
c.  Shelivesin a six story building.
d. * Shelivesin a six storiesbuilding.

We proposean analysis of noun-noun compaund structureswhich congrains
theleft, nonheaddaugher to be attributive (in our notaton, [PRD —]), sketched
in (9). This,combhedwith the MP rule predcts exadly thedatain (8). Themea-
surephrasefourteeninch is perfectly suited to bethe non-headdaughter while the
[PRD +] phragfourteeninchesis not. Sincethenounnouncompoundrule alrealy
providesanunderspei ed two-placepredcate(argl-2_rel) relaing the semants
of its two daudnters,this samerelation canalsoaccanmodatethe underspei ca-
tion of the dimersionfor which the measue phrag expresesa degree. Thatis, a
twofootcale candescibe eitherthelengh or thewidth of the cable(atleas), and
all we know from the compound constuction is thatwhatever the dimensim is, its
extentis limited to two feet.



(9) Noun-naun CompoundRule

[caT
SYNSEM INDX
CONT
RELS ( argl-2_rel, quantifier_rel ) +|3 |+ |4])
[ [ HEAD  noun 11
PRD —
CAT
L-DTR  |SYNSEM vaL  |SPR(ID
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HEAD noun
cat |1 SPR
VAL (m
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The nown-nown compound rule also providesa quanti er _rel to bind the in-
stane varialde of thenon-headdawghter

Finally we accaunt for the abseceof attributive measue phragsasindepen-
dentnown phrags,asshownin (10):

(100 a. Fourtea inchesis highenaugh.
b. * Fourteainchis highenoud.

This contrast is obtaned by congraining the MP rule so thatthe INFL value
of the mothe is the sameasthat of its nomiral daudhter Therebre attiibutive
(and herce non4in ected) measurephrags canrot be independent phrasal algu-
ments givenour earlie assumgbn thatmostsyntactic rulesrequre fully in ected
daudnters.

Measue phrags(suchastwelvedollarsin It coststwelvedollars), in combina-
tion with their goveming verb, predicatean amount they do not referto anentity
or entities. Note, however, thata senencelike | sawtwelvedollars lying on the
ground hastwo interpretatians. In one,thenown phraseis referentialandthereare
twelve dollar notesor coinslying ontheground. In theothe it is ameasue phra®,
in which casetherecouldbe24 fty centcoins,12dollar coins,6 two dollar coins
or ary combirationthatadds up to avalueof twelve dollars.

3 Implementation

A version of this analyss hasbeensucessfily implemeredin awide coverage
grammarof English(ERG (Flickinger,2000) andtestal extersively on datafrom



several domairs, including meetirg schedling andtravel plaming (Verbmobi),
and electonic commerce For acessto the implemenation and the data visit
http://lingo.stanford.edu.

In the actualimplementéion, thereare two measurephra® rules which in-
herit from a commonsupetypebasicmeasure_np_phrase: thebinay rule
binary measure_np phrase whichispreentedaborein (2),andaunay rule
bare_measure_np_phrase.’ Theunay rule prodicesmeasureowun phrases
with no explicit numertal phrase,asin (4) abore andperhgsalsoin (11).

(11) I readthatyeaisago

4 Distribution

We examired the distribution of the measue NP rule in atreébank(Oepenetal.,
2002 of VerbMobil data(CD 6) (Wahlger, 2000). In 3,000analzed sertences
therewere 23 usesof the measue phraserule in the top ranked parse(0.8%). A
typical usag is givenin (12).

(12 | atterdeda two hour (long) meetiny.

Therule wasalsoappliedin at leastone parsethat wasdis-prefered for 120
otherutterances, sud as(13).

(13) | atterdeda meetingater.

5 Conclusions

We draw two corclusions from this andysis of measue phrass. First, we found
evidencethrouwgh this analysis thatthe consttuent which appeain phrasestruc-
ture arenot alwaysfully in ected, blurring the boundarybetweensyrtax andin-
ectional morphdogy. Second,it is clearthatthe surprising distributional char
acterstics of thesephraseswould be dif cult to account for without positing an
idiosyncratic syniacticrule of thekind we propase,lending support to the posiion
thatbroal-coveragegrammarswill necesarily cortain both highly schem#éc and
highly idiosyncréic rules.

6 Further Work

We would like to extend this work in three ways. The rst is to investigatethe
behaviorof measurenoun phrasesin othe languages Preliminay investigatims

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 Germanshaw very different behaior: thereis nolink betwea in ection and
predcativeress.Instead,there apparsto be a sharpdistinctionbetwee units and
othernours. Units (meter ...) have no morphdogicd singular/gural distinction
(like Englishshesp) (14).* Othercommonnouwnsin ect for plural bothin both
predicative and attributive postion (15). Semanticdy motivateddiscad is also
presatin Germanalthaugheithe singdar or pluralagreemenis accetable

(14 a. einFunfhundertEuro-Artikel
a ve-hurdred-Eup-article

A vehurdredEuroartide

b. einfunfhundet Euroteurer  Artikel
a vehundedEuroexpensve artide

An artide cosing ve hundedEuros

c. derArtikel kostes funfhundet Euro
the artide costs vehurdredEuro

An artide cosing ve hundedEuros

d. Funfrundet Euro ist genwy
ve hunded Eurois enoudn

Five hundedEurosis enowgh

e. Funfhundet Euro sindgerug
ve hunded Euroare enaugh

Five hundedEurosareenaugh

f. FOnfhundet Eurosist genuy (Eurocoins)
ve hunded Eurosis enowgh

Five hundedEurosis enowgh

g. Funfrundet Eurossind genuwy (Eurocoing
ve hunded Eurosare enoudn

Five hundedEurosareenaugh
ein FUnf-SitenArtikel

a ve-pags-artcle

A vehurdredpageartide

(19

p

b. einflnfSeienlanger Artikel
a vepageslong article

A vehurdredpagelong article

c. derArtikel ist funf Seienlang
the artide is ve pages long

Thearticleis vepagelong

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



The secom extenson is to investigatethe histoty of this constructon in En-
glish. It wassuggestedo usby Bill Ladusav (p.c.)thatit maybelinkedto theloss
of casein ectionsovertime.

Finally, we would like to examine the overall distribution of signsin cor
pora. The aim is to answertwo quesions (1) How mary rule-schena do we
nee® (2) How arethey distributed? We hypahesiz that the distribution fol-
lows a power law: afew constuctionsareusedvery frequently, anda greda mary
are usedinfrequently. Thatis, we expect the distribution to be similar to that
of words Further we expectan inverse correhtion betwea how constaineda
rule is and how frequentit is, althaughit is not yet clea how to quantify this.
We will usethe RedwoodsTreebak data(http://lingo.stanford.edu/
redwoods/) for theERG asthebask for this line of investigatia.
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