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Abstract
The grammarmatrix is an open-source

starter-kit for the developmentof broad-
coverageHPSGs. By using a type hierar-
chy to representcross-linguisticgeneraliza-
tionsandprovidingcompatibilitywith other
open-sourcetoolsfor grammarengineering,
evaluation,parsingandgeneration,it facil-
itatesnot only quick start-upbut alsorapid
growthtowardsthewidecoveragenecessary
for robustnaturallanguageprocessingand
theprecisionparsesandsemanticrepresen-
tationsnecessaryfor naturallanguageunder-
standing.

1 Introduction

The past decadehas seen the developmentof
wide-coverageimplementedgrammarsrepresent-
ing deeplinguistic analysisof severallanguages
in several frameworks, including Head-Driven
Phrase Structure Grammar (HPSG), Lexical-
FunctionalGrammar(LFG), andLexicalizedTree
Adjoining Grammar(LTAG). In HPSG, themostex-
tensivegrammarsarethoseof English(Flickinger,
2000), German (Müller & Kasper, 2000), and
Japanese(Siegel,2000; Siegel& Bender,2002).
Despitebeingcouchedin thesamegeneralframe-
work and in some casesbeing written in the
sameformalismandconsequentlybeingcompati-
blewith thesameparsingandgenerationsoftware,
thesegrammarsweredevelopedmoreor lessinde-
pendentlyof eachother. They eachrepresentbe-
tween5 and 15 personyearsof researchefforts,
and comprise35–70,000lines of code. Unfor-
tunately, most of that researchis undocumented
and the accumulatedanalyses,bestpracticesfor
grammarengineering,and tricks of the tradeare
only available through painstakinginspectionof
the grammarsand/or consultationwith their au-
thors. This lack of documentationholds across
frameworks,with certain notableexceptions,in-

cluding Alshawi (1992),Müller (1999),andButt,
King, Niño,& Segond(1999).

Grammarswhich havebeenunderdevelopment
for manyyearstendto beverydifficult to minefor
information,astheycontainlayersuponlayersof
interactinganalysesanddecisionsmadein light of
variousintermediatestagesof the grammar. As a
result, whenembarkingon the creationof a new
grammarfor another language,it seemsalmost
easierto startfrom scratchthanto try tomodelit on
an existing grammar. This is unfortunate—being
able to leveragethe knowledgeandinfrastructure
embeddedin existinggrammarswould greatlyac-
celeratetheprocessof developingnewones.At the
sametime, thesegrammarsrepresentanuntapped
resourcefor thebottom-upexplorationof language
universals.

Aspartof theLinGO consortium’smulti-lingual
grammarengineeringeffort, we aredevelopinga
‘grammarmatrix’ or starter-kit,distilling thewis-
domof existinggrammarsandcodifying anddoc-
umentingit in a form thatcanbeusedasthebasis
for newgrammars.

In the following sections,we outline the inven-
tory of a first, preliminaryversionof thegrammar
matrix, discussthe interactionof basicconstruc-
tion typesandsemanticcompositionin unification
grammarsby meansof a detailed example,and
considerextensionsto the core inventory that we
foreseeandanevaluationmethodologyfor thema-
trix proper.

2 Preliminary Developmentof Matrix
We have produceda preliminary version of the
grammar matrix relying heavily on the LinGO
project’s English ResourceGrammar, and to a
lesserextenton the Japanesegrammardeveloped
jointly betweenDFKI Saarbr̈ucken(Germany)and
YY Technologies(MountainView, CA). Thisearly
versionof thematrixcomprisesthefollowing com-



ponents:

� Typesdefiningthebasicfeaturegeometryand
technicaldevices(e.g.,for list manipulation).

� Typesassociatedwith Minimal RecursionSe-
mantics(see,e.g.,Copestake,Lascarides,&
Flickinger, 2001), a meaningrepresentation
languagewhich hasbeenshownto be well-
suitedfor semanticcompositionin typedfea-
ture structuregrammars.This portion of the
grammarmatrix includesa hierarchyof rela-
tion types,typesandconstraintsfor theprop-
agationof semanticinformation throughthe
phrasestructuretree,a representationof illo-
cutionaryforce, andprovisionsfor grammar
ruleswhich makesemanticcontributions.

� General classesof rules, including deriva-
tional and inflectional (lexical) rules, unary
andbinaryphrasestructurerules,headedand
non-headedrules,andhead-initialandhead-
final rules. Theserule classesinclude im-
plementationsof generalprinciplesof HPSG,
like, for example,theHeadFeatureandNon-
Local FeaturePrinciples.

� Typesfor basicconstructionssuchas head-
complement, head-specifier, head-subject,
head-filler, and head-modifierrules, coordi-
nation, as well as more specializedclasses
of constructions,suchasrelativeclausesand
noun-nouncompounding.Unlike in specific
grammars,thesetypesdo not imposeanyor-
deringon their daughtersin thegrammarma-
trix.

Includedwith the matrix areconfigurationand
parameterfiles for the LKB grammarengineering
environment(Copestake,2002).

Although small, this preliminary version of
the matrix already reflects the main goals of
the project: (i) Consistentwith other work in
HPSG, semanticrepresentationsand in particular
thesyntax-semanticsinterfacearedevelopedin de-
tail; (ii) the typesof thematrix areeachrepresen-
tationsof generalizationsacrosslinguistic objects
andacrosslanguages;and(iii) the richnessof the
matrixandtheincorporationof fileswhichconnect
it with the LKB allow for extremelyquick start-up
asthematrix is appliedto newlanguages.

SinceFebruary2002,thispreliminaryversionof
the matrix hasbeenin useat two Norwegianuni-
versities,one working towardsa broad-coverage

referenceimplementationof Norwegian(NTNU),
theother—forthetimebeing—focusedonspecific
aspectsof clausestructureandlexical description
(Oslo University). In the first experimentwith
the matrix, at NTNU, basicNorwegiansentences
wereparsingandproducingreasonablesemantics
within two hoursof downloadingthematrix files.
Linguistic coverageshouldscaleup quickly, since
the foundationsuppliedby the matrix is designed
notonly to provideaquickstart,butalsotosupport
long-term developmentof broad-coveragegram-
mars.Both initiativeshaveconfirmedtheutility of
thematrix starterkit andalreadyhavecontributed
to a seriesof discussionson cross-lingualHPSG

designaspects,specifically in the areasof argu-
ment structurerepresentationsin the lexicon and
basicassumptionsaboutconstituentstructure(in
oneview, Norwegianexhibitsa VSO topology in
themainclause).Theusergroupshavesuggested
refinementsandextensionsof thebasicinventory,
andit is expectedthatgeneralsolutions,astheyare
identified jointly, will propagateinto the existing
grammarstoo.

3 A DetailedExample
As an exampleof the level of detail involved in
the grammarmatrix, in this sectionwe consider
the analysisof intersectiveand scopalmodifica-
tion. Thematrix is built to giveMinimal Recursion
Semantics(MRS; Copestakeet al., 2001; Copes-
take,Flickinger,Sag,& Pollard,1999;Copestake,
Flickinger,Malouf, Riehemann,& Sag,1995)rep-
resentations. The two English examplesin (1)
exemplify the differencebetweenintersectiveand
scopalmodification:1

(1) a. KeanustudiedKungFuonaspaceship.

b. KeanuprobablystudiedKung Fu.

The MRSs for (1a-b) (abstracting away from
agreementinformation) are given in (2) and (3).
The MRSsareorderedtuplesconsistingof a top
handle(h1 in bothcases),aninstanceoreventvari-
able(e in bothcases),abagof elementarypredica-
tions(eps),andabagof scopeconstraints(in these
cases,QEQ constraintsor ‘equal modulo quanti-
fiers’). In a well-formedMRS, thehandlescanbe

1Theseexamplesalso differ in that probably is a pre-
headmodifier while on a spaceshipis a post-headmodifier.
This word-orderdistinction cross-cutsthe semanticdistinc-
tion, andour focusis on the latter,sowe won’t considerthe
word-orderaspectsof theseexampleshere.



identifiedin oneor morewaysrespectingthescope
constraintssuchthatthedependenciesbetweenthe
epsform atree.Foradetaileddescriptionof MRS,
seetheworkscitedabove.Here,we will focuson
thedifferencebetweentheintersectivemodifieron
(a spaceship) andthescopalmodifierprobably.

In (2), theepcontributedby on (‘on-rel’) shares
its handle(h7) with theepcontributedby theverb
it is modifying (‘study-rel’). As such,thetwo will
alwayshavethesamescope;no quantifiercanin-
tervene.Further,thesecondargumentof theon-rel
(e) is theeventvariableof thestudy-rel. Thefirst
argument,e0, is theeventvariableof theon-reland
thethird argument,z, is theinstancevariableof the
spaceship-rel.

(2)h h1,e,
f h1:prpstn-rel(h2),h3:def-np-rel(x,h4,h5),
h6:named-rel(x,‘Keanu’),h7:study-rel(e,x, y),
h8:def-np-rel(y, h9,h10),
h11:named-rel(y, ‘Kung Fu’), h7:on-rel(e0, e,z),
h12:a-quant-rel(z,h13,h14),
h15:spaceship-rel(z)g,
f h2 QEQ h7,h4 QEQ h6,h19QEQ h11,
h13QEQ h15g i

In (3), theepcontributedby thescopalmodifier
probably (‘probably-rel’) hasits own handle(h7)
which is not sharedby anything. Furthermore,it
takesa handle(h8) ratherthan the eventvariable
of thestudy-relasits argument.h8 is equalmod-
ulo quantifiers(QEQ) to thehandleof thestudy-rel
(h9), andh7 is equalmoduloquantifiersto thear-
gumentof theprpstn-rel(h2). Theprpstn-relis the
eprepresentingtheillocutionaryforceof thewhole
expression.This meansthatquantifiersassociated
with theNPsKeanuandKungFu canscopeinside
or outsideprobably.

(3)h h1,e,
f h1:prpstn-rel(h2),h3:def-np-rel(x,h4,h5),
h6:named-rel(x,‘Keanu’),
h7:probably-rel(h8),h9:study-rel(e,x, y),
h10:def-np-rel(y, h11,h12),
h13:named-rel(y, ‘Kung Fu’) g,
f h2 QEQ h7,h4 QEQ h6,h8 QEQ h9,
h11QEQ h13g i

While the detailsof modifier placement,which
partsof speechcanmodify whichkindsof phrases,
etc., differ acrosslanguages,we believe that all
languagesdisplayadistinctionbetweenscopaland
intersectivemodification. Accordingly, the types

isect-mod-phrase := head-mod-phr-simple &
[ HEAD-DTR.SYNSEM.LOCAL

[ CONT [ TOP #hand,
INDEX #index ],
KEYS.MESSAGE0-dlist ],

NON-HEAD-DTR.SYNSEM.LOCAL
[ CAT.HEAD.MOD<[ LOCAL isect-mod ]>,

CONT.TOP #hand ],
C-CONT.INDEX #index ].

Figure1: TDL descriptionof isect-mod-phrase

scopal-mod-phrase := head-mod-phr-simple &
[ NON-HEAD-DTR.SYNSEM.LOCAL

[ CAT.HEAD.MOD<[ LOCAL scopal-mod ]>,
CONT.INDEX #index ],

C-CONT.INDEX #index ].

Figure2: TDL descriptionof scopal-mod-phrase

necessaryfor describingthesetwo kindsof modi-
ficationareincludedin thematrix.

The types isect-mod-phraseand scopal-mod-
phrase(shownin Figures1 and2) encodethe in-
formationnecessaryto build up in acompositional
mannerthe modifier portionsof the MRSsin (2)
and(3).

Thesetypes are embeddedin the type hierar-
chy of the matrix. Throughtheir supertypehead-
mod-phr-simplethey inherit informationcommon
to manytypesof phrases,including thebasicfea-
ture geometry, headfeatureandnon-localfeature
passing,and semanticcompositionality. These
typesalsohavesubtypesin the matrix specifying
thetwo word-orderpossibilities(pre-or post-head
modifiers),giving a total of four subtypes.2

The most important difference betweenthese
typesis in the treatmentof thehandleof thehead
daughter’s semantics,to distinguish intersective
andscopalmodification. In isect-mod-phrase, the
top handles(TOP)of theheadandnon-head(i.e.,
modifier) daughtersare identified(#hand ). This
allowsfor MRSslike (2) wheretheepscontributed
by thehead(‘study-rel’) andthemodifier(‘on-rel’)
takethesamescope.Thetypescopal-mod-phrase
bearsno suchconstraint. This allows for MRSs
like (3) wherethemodifier’ssemanticcontribution
(‘probably-rel’) takesthe handleof the head’s se-
mantics(‘study-rel’) as its argument,so that the
modifieroutscopesthehead.In bothtypesof mod-

2All four subtypesare providedon the theory that most
languageswill makeuseof all or mostof them.



ifier phrase,a constraintinheritedfrom the super-
typeensuresthat thehandleof themodifieris also
thehandleof thewholephrase.

The constraintson the LOCAL value inside
the modifier’s MOD value regulatewhich lexi-
cal items can appearin which kind of phrase.
Intersectivemodifiers specify lexically that they
are [ MOD h [ LOCAL isect-mod] i] and sco-
pal modifiers specify lexically that they are
[ MOD h [ LOCAL scopal-mod] i].3 Thesecon-
straintsexemplifythekind of informationthatwill
bedevelopedin thelexical hierarchyof thematrix.

It is characteristicof broad-coveragegrammars
that everyparticularanalysisinteractswith many
otheranalyses.Modularizationis anon-goingcon-
cern,both for maintainabilityof individual gram-
mars,andfor providing the right level of abstrac-
tion in thematrix. For thesamereasons,we have
only beenableto touchon thehighlightsof these-
manticanalysisof modificationhere,buthopethat
this quick tour will suffice to illustrate the extent
of the jump-startthematrix cangive in thedevel-
opmentof newgrammars.

4 Future Extensions

Theinitial versionof thematrix,while sufficientto
supportsomeuseful grammarwork, will require
substantialfurther developmenton severalfronts,
including lexical representation,syntacticgener-
alization, sociolinguisticvariation, processingis-
sues,andevaluation.This first versiondrewmost
heavily from the implementationof the English
grammar,with somefurther insightsdrawn from
the grammarof Japanese.Extensionsto the ma-
trix will bebasedon carefulstudyof existing im-
plementedgrammarsfor otherlanguages,notably
German,Spanishand Japanese,as well as feed-
backfrom thoseusingthe first versionof the ma-
trix.

For lexical representation,one of the most ur-
gent needsis to provide a language-independent
type hierarchyfor the lexicon, at least for major
partsof speech,establishingthemechanismsused
for linking syntacticsubcategorizationto seman-
tic predicate-argumentstructure.Lexicalrulespro-
vide a secondmechanismfor expressinggeneral-

3Notethatthereareno furthersubtypesof LOCAL values
beyondisect-modandscopal-mod. Sincethesegrammarsdo
not makeextensiveuseof subtypesof LOCAL values,they
wereavailablefor encodingthisdistinction.Alternativesolu-
tionsincludepositinga newfeature.

izationswithin thelexicon,andoffer readyoppor-
tunities for cross-linguisticabstractionsfor both
inflectionalandderivationalregularities. Work is
also progressingon establishinga standardrela-
tional database(usingPostgreSQL)for storingin-
formation for the lexical entriesthemselves,im-
proving both scalability and clarity comparedto
the currentsimple text file representation.Form-
basedtoolswill beprovidedboth for constructing
lexical entriesandfor viewing thecontentsof the
lexicon.

Theprimaryfocusof work onsyntacticgeneral-
ization in the matrix is to supportmore freedom
in word order, for both complementsand modi-
fiers. The first stepwill be a relatively conserva-
tive extensionalongthe linesof Netter(1996),al-
lowing thegrammarwriter morecontroloverhow
a headcombineswith complementsof different
types,andtheir interleavingwith modifierphrases.
Otherareasof immediatecross-linguisticinterest
include the hierarchyof headtypes,control phe-
nomena,clitics, auxiliary verbs,noun-nouncom-
pounds,and more generally, phenomenathat in-
volve theword/phrasedistinction,suchasnounin-
corporation.A studyof theexistinggrammarsfor
English, German,Japanese,and Spanishreveals
a high degreeof language-specificityfor several
of thesephenomena,but alsosuggestspromiseof
reusableabstractions.

Severalkindsof sociolinguisticvariationrequire
extensionsto thematrix, includinggrammaticized
aspectsof pragmaticssuchaspolitenessandem-
pathy, aswell asdialectandregisteralternations.
Thegrammarof Japaneseprovidesastartingpoint
for representationsof bothempathyandpoliteness.
Implementationsof familiar vs. formal verbforms
in GermanandSpanishprovide further instances
of politenessto help build the cross-linguisticab-
stractions. Extensionsfor dialect variation will
build on someexploratorywork in adaptingthe
English grammarto support American, British,
andAustralianregionalisms,both lexical andsyn-
tactic, while restrictingdialectmixture in genera-
tion andassociatedspuriousambiguityin parsing.

While the developmentof the matrix will be
built largelyontheLKB platform,supportwill also
be neededfor using the emerginggrammarson
otherprocessingplatforms,andfor linking to other
packagesfor pre-processingthe linguistic input.
Severalotherplatformsexistwhich canefficiently
parsetext using the existing grammars,includ-



ing the PET systemdevelopedin C++ at Saarland
University (Germany)and the DFKI (Callmeier,
2000); the PAGE systemdevelopedin Lisp at the
DFKI (Uszkoreitet al., 1994);theLiLFeS system
developedat Tokyo University (Makino, Yoshida,
Torisawa,& Tsujii, 1998),anda parallelprocess-
ing systemdevelopedin ObjectiveC at Delft Uni-
versity (The Netherlands;vanLohuizen, 2002).
As part of the matrix package,sampleconfigura-
tion files anddocumentationwill be providedfor
at leastsomeof theseadditionalplatforms.

Existing pre-processingpackagescanalso sig-
nificantly reduce the effort required to develop
a new grammar,particularly for coping with the
morphology/syntaxinterface. For example, the
ChaSenpackagefor segmentingJapaneseinput
into words and morphemes(Asahara & Mat-
sumoto,2000)hasbeenlinked to at leastthe LKB

and PET systems. Support for connectingim-
plementationsof language-specificpre-processing
packagesof this kind will be preservedand ex-
tendedas the matrix develops. Likewise, config-
urationfiles areincludedto supportgeneration,at
leastwithin the LKB, providedthat the grammar
conformsto certain assumptionsabout semantic
representationusing the Minimal RecursionSe-
manticsframework.

Finally, amethodologyis underdevelopmentfor
constructingandusingtestsuitesorganizedaround
a typologyof linguistic phenomena,usingthe im-
plementationplatform of the [incr tsdb()] profil-
ing package(Oepen& Flickinger, 1998; Oepen
& Callmeier,2000). Thesetestsuiteswill enable
bettercommunicationaboutcurrentcoverageof a
givengrammarbuilt usingthematrix,andserveas
thebasisfor identifying additionalphenomenathat
needto beaddressedcross-linguisticallywithin the
matrix. Of course,the developmentof the typol-
ogy of phenomenais itself a major undertaking
for which a systematiccross-linguisticapproach
will be needed,a discussionof which is outside
the scopeof this report. But the intent is to seed
this classificationschemewith a set of relatively
coarse-grainedphenomenonclassesdrawn from
theexistinggrammars,thenrefinethetypologyas
it is appliedto theseandnewgrammarsbuilt using
thematrix.

5 CaseStudies

Oneimportantpartof thematrixpackagewill bea
library of phenomenon-basedanalysesdrawnfrom

theexistinggrammarsandovertime from usersof
the matrix, to provide working examplesof how
thematrix canbeappliedandextended.Eachcase
studywill bea setof grammarfiles, simplifiedfor
relevance,alongwith documentationof the anal-
ysis, and a test suite of samplesentenceswhich
definethe rangeof datacoveredby the analysis.
This library, too, will beorganizedaroundthe ty-
pology of phenomenaintroducedabove,but will
alsomakeexplicit referenceto languagefamilies,
sinceboth similarities and differencesamongre-
lated languageswill be of interest in thesecase
studies. Examplesto be included in the first re-
leaseof this library includenumeralclassifiersin
Japanese,subjectpro drop in Spanish,partial-VP
fronting in German,andverb diathesisin Norwe-
gian.

6 Evaluation and Evolution

The matrix itself is not a grammarbut a collec-
tion of generalizationsacrossgrammars.As such,
it cannotbetesteddirectly oncorporafrom partic-
ular languages,andwe mustfind other meansof
evaluation. We envisionoverall evaluationof the
matrix basedon casestudiesof its performance
in helping grammarengineersquickly start new
grammarsand in helping themscalethosegram-
marsup. Evaluationin detail will basedon au-
tomatabledeletion/substitutionmetrics,i.e., tools
that determinewhich types from the matrix get
usedasis, which getusedwith modifications,and
whichgetignoredin variousmatrix-derivedgram-
mars.Furthermore,if thematrixevolvesto include
defeasibleconstraints,thesetoolswill checkwhich
constraintsget overriddenand whetherthe value
chosenis indeedcommonenoughto bemotivated
asa defaultvalue.This evaluationin detailshould
be pairedwith feedbackfrom the grammarengi-
neersto determinewhy changesweremade.

Themaingoalof evaluationis, of course,to im-
provethe matrix over time. This raisesthe ques-
tion of how to propagatechangesin the matrix to
grammarsbasedonearlierversions.Thefollowing
threestrategies(meantto beusedin combination)
seempromising:(i) segregatechangesthatareim-
portantto sync to (e.g., changesthat affect MRS
outputs, fundamentalchangesto important anal-
yses), (ii) developa methodologyfor communi-
catingchangesin thematrix, their motivationand
their implementationto the usercommunity, and
(iii) developtools for semi-automatingresynching



of existing grammarsto upgradesof the matrix.
Thesetoolscouldusethetypehierarchyto predict
whereconflictsarelikely to ariseandbring these
to theengineer’sattention,possiblyinspiredby the
approachunderdevelopmentat CSLI for the dy-
namicmaintenanceof theLinGO Redwoodstree-
bank(Oepenet al., 2002).

Finally, while initial developmentof the ma-
trix hasbeenandwill continueto be highly cen-
tralized,we hopeto providesupportfor proposed
matrix improvementsfrom the user community.
User feedbackwill alreadycomein the form of
casestudiesfor the library as discussedin Sec-
tion 5 above,but alsopotentially in proposalsfor
modificationof thematrixdrawingonexperiences
in grammardevelopment. In order to provide
userswith somecross-linguisticcontextin which
to developandevaluatesuchproposalsthemselves,
we intendto providesomesamplematrix-derived
grammarsand correspondingtestsuiteswith the
matrix. A usercouldthusmakeaproposedchange
to the matrix, run the testsuitesfor severallan-
guagesusing the suppliedgrammarswhich draw
from that changedmatrix, and use [incr tsdb()]
to determinewhichphenomenahavebeenaffected
by the change. It is clear that full automationof
thisevaluationprocesswill bedifficult, butat least
someclassesof changesto the matrix will per-
mit this kind of quick cross-linguisticfeedbackto
userswith only a modestamountof additionalin-
frastructure.

7 Conclusion

This projectcarrieslinguistic, computational,and
practicalinterest.Thelinguistic interestlies in the
HPSG community’s generalbottom-up approach
to languageuniversals,which involvesaiming for
goodcoverageof a variety of languagesfirst, and
leavingthe taskof what theyhavein commonfor
later. (Of course,theorybuilding is neverpurely
data-driven,and therearesubstantivehypotheses
within HPSG about languageuniversals.) Now
thatwehaveimplementationswith fairly extensive
coveragefor a somewhattypologically diverseset
of languages,it is agoodtime to takethenextstep
in this program,working to extractandgeneralize
whatis similaracrosstheseexistingwide-coverage
grammars.Moreover,the centralrole of typesin
therepresentationof linguistic generalizationsen-
ablesthekind of underspecificationwhichis useful
for expressingwhatis commonamongrelatedlan-

guageswhile allowing for the further specializa-
tion which necessarilydistinguishesonelanguage
from another.

The computationalinterest is threefold. First
there is the questionof what formal devicesthe
grammarmatrix will require. Should it include
defaults?Whataboutdomainunion (linearization
theory)? The selectionanddeploymentof formal
devicesshouldbe informedby on-goingresearch
on processingschemes,andherethecrosslinguis-
tic perspectivecanbeparticularlyhelpful. Where
thereareseveralequivalentanalysesof the same
linguistic phenomena(e.g., morphosyntacticam-
biguity or optionality), the choiceof analysiscan
haveprocessingimplicationsthat aren’t necessar-
ily apparentin a singlegrammar. Second,having
asetof wide-coverageHPSGswith fairly standard-
ized fundamentalscould prove interestingfor re-
searchon stochasticprocessingand disambigua-
tion, especiallyif the languagesdiffer in grossty-
pological featuressuch as word order. Finally,
there are also computationalissuesinvolved in
how the grammarmatrix would evolveover time
as it is usedin new grammars. The matrix en-
ablesthe developerof a grammarfor a new lan-
guageto get a quick start on producinga system
that parsesandgenerateswith non-trivial seman-
tics,while alsobuilding thefoundationfor awide-
coveragegrammarof thelanguage.But thematrix
itself may well changein parallelwith the devel-
opmentof the grammarfor a particularlanguage,
so appropriatemechanismsmustbe developedto
supportthemergingof enhancementsto both.

Thereis alsopracticalindustrial benefitto this
project. Companiesthat are consumersof these
grammarsbenefitwhengrammarsof multiple lan-
guageswork with thesameparsingandgeneration
algorithmsandproducestandardizedsemanticrep-
resentationsderivedfrom arich, linguistically mo-
tivated syntax-semanticsinterface. More impor-
tantly, thegrammarmatrixwill helpto removeone
of theprimary remainingobstaclesto commercial
deploymentof grammarsof this typeandindeedof
thecommercialuseof deeplinguistic analysis:the
immensecostof developingtheresource.
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