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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 representross-linguistiogeneraliza-
tionsandprovidingcompatibilitywith other
open-sourcéoolsfor grammarengineering,
evaluation,parsingand generationjt facil-
itatesnot only quick start-upbut alsorapid
growthtowardsthewide coverageecessary
for robustnaturallanguageprocessingand
the precisionparsesand semanticaepresen-
tationsnecessarfor naturalanguageinder-
standing.

1 Introduction

The past decadehas seenthe developmentof
wide-coverageamplementedgrammarsrepresent-
ing deeplinguistic analysisof severallanguages
in several frameworks, including Head-Driven
Phrase Structure Grammar (HPSQ, Lexical-
FunctionalGrammar(LFG), andLexicalized Tree
Adjoining GrammarLTAG). In HPSG themostex-
tensivegrammarsarethoseof English(Flickinger,
2000), German (Muller & Kasper, 2000), and
JapaneséSiegel, 2000; Siegel& Bender,2002).
Despitebeingcouchedn the samegeneralframe-
work and in some casesbeing written in the
sameformalism and consequentipeing compati-
ble with the sameparsingandgeneratiorsoftware,
thesegrammarsveredevelopednoreor lessinde-
pendentlyof eachother They eachrepresenbe-
tween5 and 15 personyearsof researchefforts,
and comprise 35-70,000lines of code. Unfor-
tunately most of that researchis undocumented
and the accumulatedanalyses best practicesfor
grammarengineering,and tricks of the trade are
only available through painstakinginspection of
the grammarsand/or consultationwith their au-
thors. This lack of documentationholds across
frameworks,with certain notable exceptions,in-

cluding Alshawi (1992), Mller (1999), and Bultt,
King, Nifio, & Segond1999).

Grammarswvhich havebeenunderdevelopment
for manyyearstendto bevery difficult to minefor
information, asthey containlayersuponlayersof
interactinganalysesanddecisionamadein light of
variousintermediatestagesof the grammar As a
result, when embarkingon the creationof a new
grammarfor anotherlanguage,it seemsalmost
easietto startfrom scratchthanto try to modelit on
an existinggrammar This is unfortunate—being
ableto leveragethe knowledgeandinfrastructure
embeddedn existinggrammarsvould greatlyac-
celerataheprocesof developingnewones.At the
sametime, thesegrammargepresentin untapped
resourcdor the bottom-upexplorationof language
universals.

As partof theLinGO consortiums multi-lingual
grammarengineeringeffort, we are developinga
‘grammarmatrix’ or starter-kit,distilling the wis-
dom of existinggrammarsandcodifying anddoc-
umentingit in aform thatcanbe usedasthe basis
for newgrammars.

In the following sectionswe outline the inven-
tory of afirst, preliminaryversionof the grammar
matrix, discussthe interactionof basic construc-
tion typesandsemanticcompositionin unification
grammarsby meansof a detailed example,and
considerextensiongo the coreinventory that we
foreseeandanevaluatiormethodologyfor the ma-
trix proper

2 Preliminary Developmentof Matrix

We have produceda preliminary version of the
grammar matrix relying heavily on the LinGO
projects English ResourceGrammar, and to a
lesserextenton the Japanesgrammardeveloped
jointly betweerDFKI Saarbiicken(Germany)and
YY TechnologiegMountainView, CA). Thisearly
versionof thematrixcompriseghefollowing com-



ponents:

¢ Typesdefiningthebasicfeaturegeometryand
technicaldevices(e.qg.,for list manipulation).

¢ Typesassociatedvith Minimal RecursiorSe-
mantics(see,e.g., Copestakel ascarides&
Flickinger, 2001), a meaningrepresentation
languagewhich hasbeenshownto be well-
suitedfor semanticcompositionin typedfea-
ture structuregrammars.This portion of the
grammamatrix includesa hierarchyof rela-
tion types,typesandconstraintgor the prop-
agationof semanticinformation throughthe
phrasestructuretree,a representatiomf illo-
cutionaryforce, and provisionsfor grammar
ruleswhich makesemanticcontributions.

e Generalclassesof rules, including deriva-
tional and inflectional (lexical) rules, unary
andbinary phrasestructurerules,headedand
non-headedules, and head-initialand head-
final rules. Theserule classesinclude im-
plementation®f generalprinciplesof HPSG
like, for example the HeadFeatureandNon-
Local FeaturePrinciples.

e Typesfor basicconstructionssuchas head-
complement, head-specifier, head-subject,
head-filler, and head-modifierrules, coordi-
nation, as well as more specializedclasses
of constructionssuchasrelative clausesand
noun-nouncompounding.Unlike in specific
grammarsthesetypesdo not imposeany or-
deringontheir daughtersn thegrammama-
trix.

Includedwith the matrix are configurationand
parameteffiles for the LKB grammarengineering
environmentCopestake2002).

Although small, this preliminary version of
the matrix already reflects the main goals of
the project. (i) Consistentwith other work in
HPSG semanticrepresentationand in particular
thesyntax-semanticiterfacearedevelopedn de-
tail; (ii) the typesof the matrix areeachrepresen-
tationsof generalizationscrosdinguistic objects
andacrosdanguagesand(iii) therichnessof the
matrix andtheincorporationof fileswhichconnect
it with the LkB allow for extremelyquick start-up
asthematrix is appliedto newlanguages.

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

referencamplementationof Norwegian(NTNU),
the other—forthetime being—focusean specific
aspectf clausestructureandlexical description
(Oslo University). In the first experimentwith
the matrix, at NTNU, basicNorwegiansentences
were parsingand producingreasonablesemantics
within two hoursof downloadingthe matrix files.
Linguistic coverageshouldscaleup quickly, since
the foundationsuppliedby the matrix is designed
notonly to provideaquick start,butalsoto support
long-term developmentof broad-coveragegram-
mars.Bothinitiatives haveconfirmedthe utility of
the matrix starterkit andalreadyhavecontributed
to a seriesof discussionson cross-lingualHPSG
designaspects specifically in the areasof argu-
ment structurerepresentationin the lexicon and
basic assumptionsabout constituentstructure(in
oneview, Norwegianexhibitsa VSO topologyin
the mainclause).The usergroupshavesuggested
refinementsandextensionsf the basicinventory
andit is expectedhatgenerakolutions,astheyare
identified jointly, will propagatento the existing
grammargoo.

3 A Detailed Example

As an exampleof the level of detail involved in
the grammarmatrix, in this sectionwe consider
the analysisof intersectiveand scopalmodifica-
tion. Thematrixis built to give Minimal Recursion
SemanticY{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) a. KeanustudiedKkung Fuonaspaceship.
b. Keanuprobablystudiedkung Fu.

The MRSs for (la-b) (abstracting away from
agreemeninformation) are given in (2) and (3).
The MRSsare orderedtuplesconsistingof a top
handle(h1 in bothcases)aninstanceor eventvari-
able(e in bothcases)abagof elementanpredica-
tions (eps),andabagof scopeconstraintgin these
cases,QEQ constraintsor ‘equal modulo quanti-
fiers’). In awell-formedMRS, the handlescanbe

1Theseexamplesalso differ in that probably is a pre-
headmodifier while on a spaceshigs a post-headmodifier.
This word-orderdistinction cross-cutghe semanticdistinc-
tion, andour focusis on the latter, so we won't considerthe
word-orderaspect®f theseexampledere.



identifiedin oneor morewaysrespectinghescope
constraintsuchthatthe dependenciebetweerthe

epsform atree.Foradetaileddescriptionof MRS,

seetheworks cited above.Here,we will focuson

thedifferencebetweertheintersectivemodifieron

(a spaceshipandthe scopalmodifier probably:

In (2), the epcontributedby on (‘on-rel’) shares
its handle(h7) with the ep contributedby theverb
it is modifying (‘study-rel’). As such,thetwo will
alwayshavethe samescope;no quantifiercanin-
tervene.Further,thesecondargumenof theon-rel
(e) is the eventvariableof the study-rel. The first
argument¢’, is theeventvariableof theon-reland
thethird argumenty, is theinstancevariableof the
spaceship-rel.

(2)(h1,e,
{ hl:prpstn-rel(h2)h3:def-np-rel(xh4, h5),
h6:named-rel(xKeanu’), h7:study-rel(ex, y),
h8:def-np-rel(yh9,h10),
hll:named-rel(yKung Fu’), h7:on-rel(é e,z),
h12:a-quant-rel($13,h14),
h15:spaceship-rel(3)
{h2QEQh7,h4QEQh6,h19QEQh1],
h13QeqQhl5})

In (3), theep contributedby the scopalmodifier
probably (‘probably-rel’) hasits own handle(k7)
which is not sharedby anything. Furthermorejt
takesa handle(h8) ratherthanthe eventvariable
of the study-relasits argument.h8 is equalmod-
ulo quantifiers(QeQ) to the handleof the study-rel
(h9), andh7 is equalmoduloquantifiersto the ar-
gumentof the prpstn-rel(h2). Theprpstn-relis the
eprepresentindgheillocutionaryforce of thewhole
expression.This meanghat quantifiersassociated
with the NPsKeanuandKung Fu canscopeinside
or outsideprobably.

(3)(h1,e,
{ hl:prpstn-rel(h2)h3:def-np-rel(xh4, h5),
h6:named-rel(XKeanu’),
h7:probably-rel(h8h9:study-rel(ex, y),
h10:def-np-rel(yh11,h12),
h13:named-rel(yKung Fu’) },
{h2QEQh7,h4QEQh6,h8QEQNY,
h11QeqQhl3})

While the detailsof modifier placementwhich
partsof speeclcanmodify which kindsof phrases,
etc., differ acrosslanguageswe believe that all
languageslisplayadistinctionbetweerscopaland
intersectivemodification. Accordingly the types

isect-mod-phrase := head-mod-phr-simple &
[ HEAD-DTR.SYNSEM.LOCAL
[ CONT[ TOP #hand,
INDEX #index ],
KEYS.MESSAGEO-dlist 1,
NON-HEAD-DTR.SYNSEM.LOCAL
[ CAT.HEAD.MOD<[ LOCAL isect-mod >,
CONT.TOP #hand ],
C-CONT.INDEX #index 1.

Figurel: TDL descriptionof isect-mod-phrase

scopal-mod-phrase := head-mod-phr-simple &
[ NON-HEAD-DTR.SYNSEM.LOCAL
[ CAT.HEAD.MOD<[ LOCAL scopal-mod 1>,
CONT.INDEX #index ],
C-CONT.INDEX #index ].

Figure2: TDL descriptionof scopal-mod-phrase

necessaryor describingthesetwo kinds of modi-
ficationareincludedin the matrix.

The types isect-mod-phraseand scopal-mod-
phrase(shownin Figuresl and?2) encodethein-
formationnecessaryo build upin acompositional
mannerthe modifier portions of the MRSsin (2)
and(3).

Thesetypes are embeddedn the type hierar-
chy of the matrix. Throughtheir supertypehead-
mod-phr-simplehey inherit information common
to manytypesof phrasesincluding the basicfea-
ture geometry headfeatureand non-localfeature
passing,and semanticcompositionality These
typesalso have subtypesin the matrix specifying
thetwo word-orderpossibilities(pre- or post-head
modifiers),giving atotal of four subtypes.

The most important difference betweenthese
typesis in the treatmentof the handleof the head
daughters semantics,to distinguish intersective
andscopalmaodification. In isect-mod-phrasethe
top handles(TOP) of the headandnon-head.e.,
modifier) daughtersare identified (#hand ). This
allowsfor MRSslike (2) wheretheepscontributed
by thehead(‘study-rel’) andthe modifier(‘on-rel’)
takethe samescope.Thetype scopal-mod-phrase
bearsno suchconstraint. This allows for MRSs
like (3) wherethe modifier's semanticontribution
(‘probably-rel’) takesthe handleof the heads se-
mantics(‘study-rel’) asits argument,so that the
modifieroutscopeshehead.In bothtypesof mod-

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



ifier phrase a constraintinheritedfrom the super-
type ensureghatthe handleof the modifieris also
the handleof thewhole phrase.

The constraintson the LOCAL value inside
the modifier's MOD value regulate which lexi-
cal items can appearin which kind of phrase.
Intersectivemodifiers specify lexically that they
are [ MOD ([ LOCAL isect-mod] )] and sco-
pal modifiers specify lexically that they are
[ MOD ([ LOCAL scopal-mod )].2 Thesecon-
straintsexemplify the kind of informationthatwill
bedevelopedn thelexical hierarchyof the matrix.

It is characteristiof broad-coveraggrammars
that every particularanalysisinteractswith many
otheranalysesModularizationis anon-goingcon-
cern, both for maintainability of individual gram-
mars,andfor providing the right level of abstrac-
tion in the matrix. For the samereasonsye have
only beenableto touchon the highlightsof the se-
manticanalysisof modificationhere,buthopethat
this quick tour will sufficeto illustrate the extent
of the jump-startthe matrix cangive in the devel-
opmentof newgrammars.

4 Future Extensions

Theinitial versionof the matrix, while sufficientto
supportsomeuseful grammarwork, will require
substantiaffurther developmenbn severalfronts,
including lexical representationsyntactic gener-
alization, sociolinguisticvariation, processings-
sues,andevaluation. This first versiondrew most
heavily from the implementationof the English
grammar,with somefurther insights drawn from
the grammarof Japanese Extensionsto the ma-
trix will be basedon careful studyof existingim-
plementedgrammardor otherlanguagesnotably
German,Spanishand Japaneseas well as feed-
backfrom thoseusingthe first versionof the ma-
trix.

For lexical representationpne of the mostur-
gent needsis to provide a language-independent
type hierarchyfor the lexicon, at leastfor major
partsof speechgstablishinghe mechanismsised
for linking syntacticsubcategorizatiorto seman-
tic predicate-argumerstructure.Lexicalrulespro-
vide a secondmechanisnfor expressinggeneral-

3Notethatthereareno further subtypesof LOCAL values
beyondisect-modandscopal-mod Sincethesegrammarso
not makeextensiveuse of subtypesof LOCAL values,they
wereavailablefor encodingthis distinction. Alternativesolu-
tionsincludepositinganewfeature.

izationswithin thelexicon, andoffer readyoppor-
tunities for cross-linguisticabstractionsfor both
inflectional and derivationalregularities. Work is

also progressingon establishinga standardrela-
tional databaséusing PostgreSQLJor storingin-

formation for the lexical entriesthemselvesjm-

proving both scalability and clarity comparedto

the currentsimple text file representation.Form-
basedoolswill be providedbothfor constructing
lexical entriesandfor viewing the contentsof the
lexicon.

Theprimaryfocusof work on syntacticgeneral-
ization in the matrix is to supportmore freedom
in word order, for both complementsand modi-
fiers. Thefirst stepwill be a relatively conserva-
tive extensionalongthe lines of Netter(1996), al-
lowing the grammarwriter morecontrol over how
a head combineswith complementsof different
types,andtheirinterleavingwith modifierphrases.
Otherareasof immediatecross-linguisticinterest
include the hierarchyof headtypes, control phe-
nomenaglitics, auxiliary verbs,noun-nouncom-
pounds,and more generally phenomenahat in-
volve theword/phrasalistinction,suchasnounin-
corporation.A studyof the existinggrammarsor
English, German,Japaneseand Spanishreveals
a high degreeof language-specificityfor several
of thesephenomenabut also suggestpromiseof
reusableabstractions.

Severakindsof sociolinguisticvariationrequire
extensiongo the matrix, including grammaticized
aspectof pragmaticssuchas politenessand em-
pathy aswell asdialectandregisteralternations.
Thegrammarof Japaneserovidesa startingpoint
for representationsf bothempathyandpoliteness.
Implementation®f familiar vs. formal verbforms
in Germanand Spanishprovide further instances
of politenesgo help build the cross-linguisticab-
stractions. Extensionsfor dialect variation will
build on someexploratorywork in adaptingthe
English grammarto support American, British,
andAustralianregionalismspothlexical andsyn-
tactic, while restrictingdialect mixture in genera-
tion andassociatedpuriousambiguityin parsing.

While the developmentof the matrix will be
built largelyonthe Lk B platform,supportwill also
be neededfor using the emerginggrammarson
otherprocessinglatforms,andfor linking to other
packagedfor pre-processinghe linguistic input.
Severalotherplatformsexistwhich canefficiently
parsetext using the existing grammars,includ-



ing the PET systemdevelopedn C*+ at Saarland
University (Germany)and the DFKI (Callmeier,
2000); the PAGE systemdevelopedn Lisp at the

DFKI (Uszkoreitetal., 1994);the LiLFeS system
developedat Tokyo University (Makino, Yoshida,
Torisawa,& Tsuijii, 1998),anda parallel process-
ing systemdevelopedn ObijectiveC at Delft Uni-

versity (The Netherlands;vanLohuizen, 2002).
As part of the matrix package sampleconfigura-
tion files and documentatiorwill be providedfor

atleastsomeof theseadditionalplatforms.

Existing pre-processingackagesan also sig-
nificantly reducethe effort requiredto develop
a new grammar,particularly for coping with the
morphology/syntaxinterface. For example,the
ChaSenpackagefor segmentingJapanesenput
into words and morphemes(Asahara& Mat-
sumoto,2000) hasbeenlinked to at leastthe LkB
and PET systems. Supportfor connectingim-
plementation®f language-specifipre-processing
packagesof this kind will be preservedand ex-
tendedas the matrix develops. Likewise, config-
urationfiles areincludedto supportgenerationat
leastwithin the LkB, providedthat the grammar
conformsto certain assumptionsabout semantic
representatiorusing the Minimal RecursionSe-
manticsframework.

Finally, amethodologyis underdevelopmentor
constructingandusingtestsuitesorganizedaround
atypology of linguistic phenomenaiisingtheim-
plementationplatform of the [incr tsdb()] profil-
ing package(Oepené& Flickinger, 1998; Oepen
& Callmeier,2000). Thesetestsuiteswill enable
bettercommunicatioraboutcurrentcoverageof a
givengrammaurbuilt usingthe matrix, andserveas
thebasisfor identifying additionalphenomenahat
needto beaddressedross-linguisticallywithin the
matrix. Of course,the developmenof the typol-
ogy of phenomenas itself a major undertaking
for which a systematiccross-linguisticapproach
will be needed,a discussionof which is outside
the scopeof this report. But the intentis to seed
this classificationschemewith a set of relatively
coarse-grainecohenomenorclassesdrawn from
the existinggrammarsthenrefinethe typology as
it is appliedto theseandnewgrammarsuilt using
the matrix.

5 CaseStudies

Oneimportantpartof the matrix packagewill bea
library of phenomenon-basexhalysesirawnfrom

the existinggrammarsandovertime from usersof
the matrix, to provide working examplesof how
the matrix canbeappliedandextended Eachcase
studywill be asetof grammarfiles, simplified for
relevance alongwith documentatiorof the anal-
ysis, and a test suite of samplesentencesvhich
definethe rangeof datacoveredby the analysis.
This library, too, will be organizedaroundthe ty-
pology of phenomenantroducedabove, but will
alsomakeexplicit referenceto languagefamilies,
since both similarities and differencesamongre-
lated languageswill be of interestin thesecase
studies. Examplesto be includedin the first re-
leaseof this library include numeralclassifiersin
Japanesesubjectpro 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 generalizationgcrossggrammars.As such,
it cannotbetesteddirectly on corporafrom partic-
ular languagesand we mustfind other meansof
evaluation. We envisionoverall evaluationof the
matrix basedon casestudiesof its performance
in helping grammarengineersquickly start new
grammarsandin helping them scalethosegram-
marsup. Evaluationin detail will basedon au-
tomatabledeletion/substitutiommetrics,i.e., tools
that determinewhich types from the matrix get
usedasis, which getusedwith modifications,and
which getignoredin variousmatrix-derivedgram-
mars.Furthermoreif thematrix evolvesto include
defeasibleonstraintstheseoolswill checkwhich
constraintsget overriddenand whetherthe value
chosenis indeedcommonenoughto be motivated
asadefaultvalue. This evaluationin detail should
be pairedwith feedbackfrom the grammarengi-
neersto determinewhy changesveremade.
Themaingoal of evaluationis, of course to im-
prove the matrix over time. This raisesthe ques-
tion of how to propagatechangesn the matrix to
grammardasedn earlierversions.Thefollowing
threestrategiegmeantto be usedin combination)
seempromising:(i) segregatehangeghatareim-
portantto syncto (e.g.,changegshat affect MRS
outputs, fundamentalchangesto important anal-
yses), (i) developa methodologyfor communi-
catingchangesn the matrix, their motivationand
their implementationto the usercommunity and
(iii) developtoolsfor semi-automatingesynching



of existing grammarsto upgradesof the matrix.
Thesetoolscould usethetype hierarchyto predict
whereconflictsarelikely to ariseandbring these
to theengineers attention possiblyinspiredby the
approachunderdevelopmentat CSLI for the dy-
namicmaintenancef the LinGO Redwooddree-
bank(Oepenetal., 2002).

Finally, while initial developmentof the ma-
trix hasbeenandwill continueto be highly cen-
tralized, we hopeto provide supportfor proposed
matrix improvementsfrom the user community
User feedbackwill alreadycomein the form of
casestudiesfor the library as discussedn Sec-
tion 5 above,but also potentially in proposalsfor
modificationof the matrix drawingon experiences
in grammardevelopment. In order to provide
userswith somecross-linguisticcontextin which
to developandevaluatesuchproposalgshemselves,
we intendto provide somesamplematrix-derived
grammarsand correspondingtestsuiteswith the
matrix. A usercouldthusmakea proposedhange
to the matrix, run the testsuitesfor severallan-
guagesusing the suppliedgrammarswhich draw
from that changedmatrix, and use [incr tsdb()]
to determinewhich phenomen&avebeenaffected
by the change. It is clearthat full automationof
this evaluationprocesswill bedifficult, butatleast
someclassesof changesto the matrix will per-
mit this kind of quick cross-linguisticfeedbackto
userswith only a modestamountof additionalin-
frastructure.

7 Conclusion

This projectcarrieslinguistic, computationaland
practicalinterest. Thelinguistic interestlies in the
HPSG communitys generalbottom-up approach
to languageuniversals which involvesaiming for
good coverageof a variety of languagedirst, and
leaving the task of whatthey havein commaonfor
later (Of course,theory building is neverpurely
data-driven,and there are substantivehypotheses
within HPSG about languageuniversals.) Now
thatwe haveimplementationsvith fairly extensive
coveragdor a somewhatypologically diverseset
of languagesit is agoodtime to takethe nextstep
in this program,working to extractandgeneralize
whatis similaracrosgheseexistingwide-coverage
grammars.Moreover,the centralrole of typesin
therepresentatiomf linguistic generalizationen-
ablesthekind of underspecificatiomhichis useful
for expressingvhatis commonamongrelatedlian-

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

The computationalinterestis threefold. First
thereis the questionof what formal devicesthe
grammarmatrix will require. Shouldit include
defaults?Whataboutdomainunion (linearization
theory)? The selectionand deploymentof formal
devicesshouldbe informed by on-goingresearch
on processingschemesandherethe crosslinguis-
tic perspectivecanbe particularly helpful. Where
there are severalequivalentanalysesof the same
linguistic phenomende.g., morphosyntacticam-
biguity or optionality), the choiceof analysiscan
haveprocessingmplicationsthat aren’t necessar-
ily apparenin a singlegrammar Secondhaving
asetof wide-coverageiPscs with fairly standard-
ized fundamentalscould prove interestingfor re-
searchon stochasticprocessingand disambigua-
tion, especiallyif the languagedliffer in grossty-
pological featuressuch as word order Finally,
there are also computationalissuesinvolved in
how the grammarmatrix would evolve over time
asit is usedin new grammars. The matrix en-
ablesthe developerof a grammarfor a new lan-
guageto get a quick start on producinga system
that parsesand generatewith non-trivial seman-
tics, while alsobuilding the foundationfor awide-
coverageggrammarof the language But the matrix
itself may well changein parallel with the devel-
opmentof the grammarfor a particularlanguage,
so appropriatemechanismsnust be developedo
supportthe mergingof enhancementw® both.

Thereis also practicalindustrial benefitto this
project. Companieghat are consumerf these
grammardenefitwhengrammarsf multiple lan-
guagesvork with the sameparsingandgeneration
algorithmsandproducestandardizegdemantiaep-
resentationslerivedfrom arich, linguistically mo-
tivated syntax-semanticinterface. More impor-
tantly, thegrammammatrix will helpto removeone
of the primary remainingobstaclegso commercial
deploymenbf grammarof thistype andindeedof
the commercialuseof deeplinguistic analysis:the
immensecostof developingtheresource.
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