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Abstract

In this paper we build up on the work presentedin [ClémentandKinyon,2003, and
[KinyonandRambav, 2003: we presenthe notion of MetaGrammarwhich wasoriginally successfully
usedto easethe developmentand maintenancef large Tree-AdjoiningGrammars.We explain how we
reusethe notionof MetaGrammain orderto generatd FGs. The mainideais thata compactMetaGram-
mar hierarchyis hand-craftedfrom which large grammarsare automaticallygeneratedffline. We argue
that MetaGrammathierarchiesshouldabstractas much as possiblefrom any given syntacticframewvork
andmachineryandbe closerto “descriptive linguistics” in orderto facilitateporting hierarchiedrom one
framework to anotherframework. We alsodiscusswork in progresssuchasgeneratinggrammargor dif-
ferentlanguagesandframevorksfrom a singleMetaGrammabhierarchy

1 Intr oduction

Regardlessof the syntacticframewvork consideredthe two mostcommonwaysto obtainwide-

coveragggrammarsareeitherto extractgrammargrom atreebankor to hand-crafgrammarssis

done for LFG in the ParGram project [Butt etal.,2003, for TAG in the Xtag project
[XTAG ResearcliGroup,2001], for HPSGin the Matrix [Benderetal., 2002 or even for some
application-specifidframeavorks (e.g. Microsoft WInNLP [Suzuki,200Z). As discussedn

[KinyonandProlo,2004, both approachesiave well-knovn advantagesand drawvbacks. Here,
we proposea “middle-way” betweenhand-craftedand automaticallyextractedgrammars:the

useof a MetaGrammatMG). The main ideais thata compactMG hierarchyis hand-crafted,
from which grammarsareautomaticallygenerateaffline. More specifically we explain how this

MetaGrammampproachwhich was successfullyusedto develop and maintain Tree-Adjoining
Grammarsjs usedto generatd_exical FunctionalGrammars. Moreover, we focuson crafting

MG hierarchiesn a framewvork-neutralmanner which meansthat we try to remainascloseas
possibleto descriptve linguistics and abstractfrom the machineryof ary given framework in

orderto facilitatethe cross-frameork portability of thethe grammarsve generate.

2 What is a MetaGrammar ?
2.1 Candito’s MetaGrammar organization

The notion of MetaGrammafMG) wasoriginally presentedn [Candito,1994 to automatically
generatavide-coverageTAGs for Frenchand taliant, usinga higherlevel andcompactayer of
linguistic descriptionwhich imposesa generalorganizationfor syntacticinformationin athree-
dimensionahierarchy:

e Dimensionl: initial subcatgorization

e Dimension2: valeny alternationsaandredistritution of functions

e Dimension3: surfacerealizationof aguments.

LA Similar MetaGrammatype of organizationfor TAGswasindependentlpresentedn [Xia, 2007 for English.
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Figurel: Generatiorof anelementarytreefor “Par qui seraaccompagee Marie”

A MetaGrammabhierarchyis hand-crafted Fromthis hierarchy a grammairis generatecu-
tomaticallyoffline. Eachterminalclassin dimensionl encodesaninitial subcatgorization(i.e.
transitive, ditransitive etc...); Eachterminalclassin dimension2 encodes list of valeny alter
nationsi.e. a possiblechangein theinitial functionsfrom dimensionl, including the possibility
to increaseor decreaséhe numberof syntacticfunctionsto berealized(e.g. to addanargument
for causaties, to eraseone for passie with no agents...); Eachterminal classin dimension3
encodeghe surfacerealizationof a syntacticfunctioni.e. its phrase-structureealization(e.g.
declaresif a direct-objectis pronominalized wh-extracted,etc.). Eachclassin the hierarchy
is associatedo the partial descriptionof a tree, using a first-orderlogic languagedescribedn
[RogersandVijay-Shanler, 1994. Thesepartialdescriptionf treescalledQuasi-trees encode
father, dominance equality andprecedenceelationsbetweertreenodes A well-formedtreeis
generatedby inheritingfrom exactly oneterminalclassfrom dimensionl, oneterminalclassfrom
dimension2?, andn terminalclassesrom dimension3 (wheren is the numberof amyumentsof
the TAG elementantreebeinggenerated)For instanceasillustratedin figure 1, the elementary
tree- i.e. TAG rule - for “Par qui sera accompgnrée Marie” (“By whomwill be accompanied
Mary”) is generatedby inheritingfrom STRICT-TRANSITIVE in dimensionl, from PERSONAL-
FuLL-PAassIVE in dimension2 andINVERTED-SUBJECT for its subjectand WH-QUESTIONED-
BY-COMPLEMENT for its objectin dimensiorB.2 This particulartool wasusedto develop,from a
compacthand-craftednierarchyof afew dozenclassesawide-corerageTAG for Frenchof 5000

2This terminalclassmay be theresultof the crossingof several superclassesto handlecomple« phenomenauch
asPassive+Causative.

3We thankM.H. Canditofor kindly allowing usto reproduceFigure1 to illustrateherwork.
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elementantrees[Abeillé etal., 1999, aswell asamedium-sizeTAG for Italian [Candito,1999.
The compactnessf the hierarchyis dueto the factthat classesare definedonly for simple syn-
tacticphenomenaclassegor complex syntacticohenomenée.g. passie-no-agent- dative-shift)
aregeneratedy automaticcrossingf classedor simplephenomena.

Althoughwe usea differentandnewver MetaGrammacompiler we essentiallyretainthelin-
guisticsinsightof [Candito,1996 andretainherthree-dimensiomierarchywith aslightrephras-
ing of dimension3: in our approachdimension3 encodesot only the surfacerealizationof
syntacticalguments but alsothe surfacerealizationof syntacticheads(including verbs)and of
modifiers. It is also worth mentioningthat dimension3 containsin fact seseral distinct sub-
dimensionspamelyonesub-dimensioffior eachpossiblesyntacticfunction (e.g. SubjectRealiza-
tion, DirObjectRealizationSecondObjRealizatiorgentential ComplementRealizat VerbReal-
ization, ModifiersRealization).

2.2 HyperTags

The grammarruleswe generatare sortedby syntacticphenomenathanksto the notion of Hy-

perTag, introducedn [Kinyon, 2004. HyperTagswereinspiredby theconcepif Supertagspre-
sentedn [JoshiandSrinivas,1994 and[Srinivas,1997, aswell asby Canditos MetaGrammar
Supertaggingonsistsin assigningone or more TAG elementarytreeto lexical items, thus pro-

viding richersyntacticandmorpho-syntactiinformationthantraditionalpart-of-speechagging.

For example the TAG elementaryfrom fig. 1 would bea supertador theverb“accompaynée” in

“Par qui sera accompgnée Marie” (By whomwill be accompanied.). This supertagnforms
usnotonly thatthe POSis a verb, but alsogivesus informationaboutthe syntacticpropertiesof

thatverb (It is transitve; Passve with a Wh-extractedby-phraseetc.).

Onemainproblemof supertagshough,is thatthey areframewnork-dependenti.e. specificto
Tree Adjoining Grammars).Moreover, supertagare dependenbn a specificTAG grammar:in
figure 1, the supertaghasa topologyspecificto a givengrammar Onecould associatéo theverb
“accompanrée” a supertagrom anothergrammay which could be topologically very different
(e.g.with branchingVP nodes)andyet capture/encodthe very samesyntacticproperties.

Finally, supertagresentsomereadabilityissues. For instance the supertagfor “accom-
pagnée” could berepresentedsingary standardree notation,suchas(S (PP (P par)NO) (SV
V N)). Suchnotationalreadypresentsomereadabilityissues. In practicehowever, esp. when
supertaggingwith a very large grammay one is more like to usea notationsuchas “accom-
pagrée:treel67’, whichis thenevenlessinformative thana simplePOStag.

In orderto addressomeof theseissueswe proposedn [Kinyon,200q the conceptof Hy-
perTags. The mainideabehindHyperTagsis to keeptrack, whentrees(i.e. grammarrules)are
generatedrom a MetaGrammalierarchy of which preterminalclassesvere usedfor generat-
ing thetree. This allows oneto obtaina framewnork-independenteaturestructurecontainingthe
salientsyntacticcharacteristicef eachgrammarrule. Sofor instance the verb“accompgné€’
from figurelin “Par qui sela accompgnéeMarie” - insteadof beingassigned supertag would
beassignedhefollowing HyperTag,which containsa directprojectionof thenamef theclasses
in fig. 1:

40Onemaingoalof supertaggingis to performafirst-passlisambiguatiotin lineartime w.r.t. apotentialinputstring
in orderto improve the performancef TAG parsersbut thisis orthogonako our discussion.
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Subcat Strict-Transitve
Valeng alternations  Personal-Full-Bssve

Subject: Inverted 4

ArgumentRealization Object:  Wh-Questioned-by-Complem

So,insteadof usingCanditos MetaGrammaimplementationye retainherlinguisticinsights
(i.e. herthreedimensiongo modelsyntax),but usea morerecentMetaGrammatool, whichwas
developedat LORIA, andwhich explicitly supportghenotionof HyperTags.

Althoughthe LORIA tool wasalsooriginally designedo generateTAGs, it turnedout to be
lessframenork-dependent Additionally, this tool is monotonicandis more flexible becauset
doesnotimposea fixed-numbeof dimension®or sub-dimension?.

2.3 The LORIA MetaGrammar tool

ClassTransitive SubjectRealization ObjectRealization
HyperTag HyperTag HyperTag
[Subcat=transitive] [Subject=NP]} [Object=NP}
Needs: Needs:<empty> Needs: <empty>

gesource(s)li)l.)]eit Provides: Provides:

—ssouree bject ResourceSubject ResourceObject
Pw> Quasi-Tree: Quasi-Tree:
Quasi-Tree: S > NPod VP 3 NP1{

S > VP NPO <VP v <NP1d

VP Vo
‘ CLASS l GENERATED

ClassTransitive-SubjectRealization-ObjectRealization
HyperTag Tree(s) Generated
Subcat = transitive S
Subject = NP
Object = NP NP4 VP
Vo NP1

Figure2: Generatiornof a simple TAG rule — standsfor father < for precedes, for a lexical
anchorand| for substitutionnodein the TAG terminology

To generateTAGs andLFGs, we usea MG compilerdevelopedat LORIA andpresentedn
[Gaiffe etal., 2009 and[Gaiffe etal.,2003. This compileris freely available® In the LORIA
tool, eachclassin the MG hierarchyencodes:

e lts SuperClasse(5)

e A HyperTagto capturethe mainsyntacticpropertiesof thatclass

SFor example,Canditos compilerdid not easilyallow oneto encodesub-dimensionor Verb-Realizationspr for
Modifier-Realizations.

Shttp://wwwloria.fr/equipes/led/outils/mgc/mge.html
"Boththe LORIA tool andCanditos tool allow multiple inheritance.
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e Whichresource(shhe classneedsandprovides
e A Topologicalcontent(TC) consistingof:

— A setof treenodes

— Topologicalrelationsbetweerthosenodes(father dominatesprecedesequal3

— A functionfor eachnodeto decoratehe tree(e.g. for traditionalagreementeatures
and/orLFG functionalequations)

The MG tool automaticallycrosseghe classesn the hierarchy looking to create"balanced”
classesthatis classeshatdo not neednor provide ary resource Thenfor eachbalancederminal
class,the HyperTagsinheritedfrom its superclassesare unified, andthe topologicalconstraints
(i.e. quasi-treesgreconjoined;If the HyperTagunificationsucceedspneor moreminimal satis-
fying description(sjarecomputedrom the quasi-treeandoneor more <HyperTag, tree> pairs
are generated.Figure 2 illustratesthe generationof an elementarytree for a canonicaltransi-
tive (“J. seesM.”): CLASSTRANSITIVE heedsa ResourceSubjecind a ResourceObject;lass
SUBJECTREALIZATION providesaResourceSubject]assOBIECTREALIZATION providesaRe-
sourceObjectWhenthesethreeclassesre automaticallycrossedy the compiler oneobtainsa
CLASSTRANSITIVE-SUBJECTREALIZATION-OBJECTREALIZATION whichis terminalandbal-
anced,i.e. it doesnot neednor provide ary resource.Hence,the HyperTagsof the threenon
terminalclassesareunifiedanda minimal satisfyingdescriptionis successfull}computedor the
guasi-tree:

(S— VP)A (VP — V) A (S— NPO)A (NPO< VP) A (VP — NP1)A (V < NP1).

3 Generating LFGs with a MetaGrammar
3.1 Interpretation of the MetaGrammar output

The LORIA MG compileroutputs<HyperTag,tree> pairs.Whengeneratina TAG, HyperTag
encodeghe main syntacticpropertiesof a TAG elementarytree(i.e. grammarule), andtree is
interpretedasa TAG elementarytree.

When generatingan LFG, HyperTag encodeghe main syntacticpropertiesof a terminal
classandtree corresponds$o oneor moreLFG rewriting rules.

In orderto generatd FGs,we retain(with afew exceptions}the samehierarchyasfor TAGs.
However, we enrichthetopologicalcontentof eachclassin thehierarchyby decoratingreenodes
with LFG functionalequations. Thus,in afirst stepthe MetaGrammacompilergeneratesrees
which areno longer TAG elementantrees,but rather“hybrid” trees,which are decoratedvith
standardlr’AG notations(substitutiornodesfoot nodesanchomodesetc.),but alsowith standard
LFG notations(in awaywhichis similarto constituentreesdecoratedvith functionalannotation
e.g.by [Frank,200Q). In asecondstep,thesehybrid treesaresplit onthe onehandinto one TAG
elementantreeand,on the otherhand,into a decoratedconstituentreewhich is further broken
down into oneor moreLFG rewriting rule(s)? Figure 3 illustrateshow a simple decoratedree
is generatedvith the MG compiler and how the decoratedree is decomposednto one TAG
elementantreeandinto two LFG rewriting rulesfor a canonicatransitive construction Notethat

8Thesefunctionalequationsare attachedo quasi-treenodesusingthe samemechanisnasfor traditionalfeature-
structuredor agreement.

%In athird step rewriting ruleswhich differ only by thenameof their non-terminalsaremeged,in amannersimilar
to thatof [Heppleandvan Genabith 200(.
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ClassTransitive SubjectRealization ObjectRealization
[HyperTag HyperTag HyperTag
[Subcat=Transitive] [Subject=NP] [Object=NP}
[Needs: [Needs:<empty> Needs:<emply>
ﬁ:szz::z:ﬁ;‘g iﬁt Provides: Provides:

souree oye RessourceSubject RessourceObject
Pm> Quasi-Tree: Quasi-Tree:
Quasi-Tree: S o NPod (Tsubji=d | | VP o NP1 (Tobj)=L
s -»vpt=l NPO<VP V<NP1d
VP ove 1=l

‘- CLASS l GENERATED /

ClassTransitive-SubjectRealization-ObjectRealization
HyperTag Tree(s)
I Generated
Subcat = Transitive \ P
Subject = NP ggg ) Ve I :
Object = NP (TSubj)=
v NP1l
=i (towj)=4
TWO LFG RULES ONE TAG RULE
S
S —» NPO VP /\
(TSubj=4 T={ <Pl Yp
VP>V NP1
T={ (Tobj)=1 Vo NP1l

Figure3: A simplehierarchywhichyieldsonedecoratedree,correspondingo oneTAG rule and
two LFG rules

the only differencebetweenfigures2 and3 is thatin the latter, the treenodesin the topological
contentof the classesredecoratedvith LFG functionalequations.

In additionto generatind-FG rewriting rules,andin orderto easehe gramma#lexicon inter
face,eachdecoratedreealsoyieldsa LFG lexical templatewhichis generatedisingtheinforma-
tion encodedn the HyperTag: in figure 3, atemplatefor atransitve subcatgorizationframe
SubjObj:V(IPred="x<(TSubj)(Obj)>").

[ClementandKinyon, 20034 discussthe motivationsfor generatingreesof depthpossibly
greaterthanone,anddecomposinghesetreesinto one or more LFG rewriting rules (insteadof
directly generatingreesof depthonei.e. rewriting rules),aswell asthe motivationsfor using
a MetaGrammato generatd FGs. Note thata notion of resource-sensiity similar to the one
whichis presentn theMetaGrammais foundin LFG work onsemanticgDalrympleetal., 1995.

Word order variationsare handledby leaving someprecedencend/ordominancerelations
betweemuasi-treenodesunderspecifiedFor instancefigure 4 illustratesthengeneratiorof two
decoratedreesfor handlingcanonicalditranstitvesin French. Contraryto English, both word-
ordersNPoy,;-PPsc.on; andPPs..o,;-NPo;; areallowed (eg: “J eandonnea Marie unepomme/
une pommea Mary” - J. givesto M. an apple/an appleto M.). In the topologicalcontentof
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the classesthe precedenceelationbetweerthe direct objectNP andthe secondobjectPPis left
underspecifiedHence two decoratedreesareobtainedrom thequasi-trealescription:(S — VP)
A (VP = V) A (S— NPO)A (NPO< VP) A (VP — NP1)A (V < NP1)A (VP — PP)A (V < PP)

ClassDitransitive SubjectRealization ObjectRealization SecObjReal
[HyperTag [HyperTag [HyperTag [HyperTag
[Subcat=gditransitive] [Subject=NP] [Object=NP] [SecObject=NP]
[Needs: [Needs: <empty> [Needs:<empty> [Needs:<empty>
esourceSubject —
esonrceObject [Provides: [Provides: [Provides:
esonrceSecObj |[ResonrceSubject [ResourceObject [ResourceSecObj
[Provides: <empty> Quasi-Tree: Quasi-Tree: Quasi-Tree:
E— 5 > NPod (Tsubj=4| VP - NP1 (TObp=Y | VP - PPL (TsecObj={
Quasi-Tree: INPO < VP V< NPIY v<FP{
S > VP T={
VP v -l

CLASS GENERATED

ClassDitransitive-SubjectRealization-ObjectRealization-SecondObjReal

HyperTag Tree(s) Generated Y

S
Subcat = Ditrans.

Subject - NP ~ . NPol ve 1=
Object — NP | NP0+ ve 1= (subj)=4

SecObj = PP (?Subj)=~f«
v o~pid PPl TV . PPl NP1
T=4 (tobj=l (Tsecobj=t '~ (TSecObj)={ (TObj={

Figure4: Frenchditransitves: anexampleof word-ordervariations

The LFG rewriting ruleswe generatdrom a MG hierarchycontain“standard”LFG notations
(i.e. T, |, parenthesi$or optionality Kleenestar constraintequationsetc.). However, we do not
generaterules containingthe additional LFG operatorsdefinedin [KaplanandMaxwell, 1999
(e.g.“shuffle”, “ignore orinsert”), essentiallyfor two reasonsfirst, thoseoperatorarehelpful for
developing/maintainig hand-crafted_FGs, but, sinceour grammarsareautomaticallygenerated
andnever editedin a post-generatiophasé®, generatingulescontainingtheseadditionaloper
atorswould not make muchsense.Secondthoseoperatoranale it possibleto expressthe same
rewriting rulesin mary differentways,which seemdo be a not sodesirableproperty This point
is discussedn [CléementandKinyon,2003H. In ary event, our decisionto generatd FG rules
without the [KaplanandMaxwell, 1999 operatorsaswell aswithout lexical rules(seesection
4.1belaw) hasnoincidencen interfacingour grammarswith existing parsers:!

10;.e. only the MG hierarchiesareedited,never the ruleswhich areautomaticallygenerated
1130 far, we have usedthe freely available XLFG parserdescribedn [ClementandKinyon, 2001 and have also
experimentedvith the Medley parserdescribedn [KaplanandMaxwell, 1994.
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3.2 Handling completenesscoherenceand uniquenessat the MetaGrammatical
level

Linguistic well formednessonditions,suchas a “Predicate-AgumentCooccurencedPrinciple”
mustbedefinedfor TAG elementangreesin orderto enforcecompletenessoherencandunique-
nessconstraintsywheread FG rewriting rulestypically do not needto follow suchprinciples.So,
still for ditransitvesin French,onecanhave anLFG rewriting rule suchas:
VP —V (NP) (PP) (NP)
=1 (T0bj)=|  (1SecondObj)+  (10bj)=|

In additionto handlingthetwo word-ordervariationsfor canonicablitranstitives,thisrule also
handleghe VP expansionfor canonicaintransitives,aswell asfor canonicakransitives.

If completeness;oherenc®r uniquenessonstraintareviolated(e.g.“*Mary eatsan apple
to Peteranapple”), aC-structurewill bebuilt, but no correspondingvell-formedF-structure So,
asexpected suchanungrammaticasentencevill berejected.

However, becauseof the resource-sensiity of the MetaGrammarcoherencegconsisteng
anduniquenesgonditionsareintrinsically enforcedat the metagrammaticdevel. For example,
we seein fig. 3 that a transitive needsa resourceSubjeanda resourceObjecandin 4 thata
ditransitve needsa resourceSubject resourceObjecand a resourceSecondObjecT.herefore,
insteadof generatinga rewriting rule suchasthe oneaborve, we quite naturallygenerataewriting
ruleswhich encodecompleteness;oherenceinduniquenessNamely we generatdour distinct
rewriting rules,rule (1) for canonicalintransitves,rule (2) for canonicalransitives,rules(3) and
(4) for thetwo word-ordervariationsfor canonicalitransitives:

1-VP =V
1=l
2-VP =V NP
=1 (10bj)=]
3-VP =V NP PP
=1 (10bj)=| (1SecondObj)*
4-VP =V PP NP
1=| (TSecondObj)x  (10Obj)=|

As aconsequencédor a similar coverage the grammarsve generateretypically largerthan
hand-crafted.FGs. However, this is not a major problemin practicebecausehoserulesarenot
manuallydevelopednor maintained andalsobecausehe increasdan the numberof rulesis not
suchthatit affectsparsingperformance.

Moreover, with suchanapproachfewer spuriousC-structuresrebuilt (i.e. C-structuresvith
no correspondingvell-formedF-structure)potentiallyreducingthesearctspacevhencomputing
F-structures.Also one could ervision a pruningstratgy (similar to whatis donewith supertag-
ging), wherea first passselectsn lineartime the ruleswhich arecompatiblewith the selectional
restrictionsof lexical itemsin a sentencde.g. For a sentencecontainingonly a strict transtitive
verb, rewriting rulesfor intransitives and ditransitives will be abandonned)anda secondpass
combinegheserulesto createa C-structure.Of courseit doesnot reducethe worst-caseparsing
compleity but cangreatlyspeedup parsingin practice'?

2panotheroptionwould beto resortto guided-parsingasdescribedn [Barthelemyetal., 2007].
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4 Main differencesbetweenTAG and LFG

We have seenin section2 that MetaGrammarsvere originally usedto generatelree Adjoining
grammars.Whenusinga MG to generatd FGs, onemustthenbe ableto handleLFG machin-
ery which doesnot necessarilyexistsin TAG. In this section,we discusseachof the threemain
differencedetweerthetwo framewvorks, which are:

e TheLFG dichotomy“rewriting rules” versus‘lexical rules” doesnot exist for TAG.
e Long-distancalependenciearehandleddifferentlyin thetwo frameworks.
¢ Modifierscanbehandledn a moreflexible mannewith LFG thanwith TAG

4.1 Lexical rules

ClassTransitive PassiveNoAgent| |SubjectRealization|
Needs: Needs: <empty>| [Needs: <empty>
RessourceSubject
RessourceObject Provides: Provides:

. RessourceQObject| |RessourceSubject
Provides: <empty>

\CLASS 'GENERATED /

ClassTransitive-PassiveNoAgent-SubjectRealization

S Decorated iree

/\ decomposed into
NPO vP T=¢ one TAG elementary tree

(TSubj)= $ and two LFG rules
v V¢

_— (TPredy=14

(?Aux) 4 PastPart=+

Figure5: Generatingulesfor Passve with no agentwithout lexical rules

Froma linguistic perspectie, Canditos dichotomybetweer‘dimension2” (valengy alterna-
tions)and“dimension3” (realizationof syntacticfunctions)amountgo separatavhatwasorigi-
nally thoughtof as“syntactictransformationsinto two distinctsub-catgories:“transformations”
wherea syntacticfunctionis modified (e.g. passie) versus‘transformations’wherea syntactic
functionis not modified (e.g. Wh-movement,cliticization). We werenot ableto find wherethis
dichotomyoriginatedfrom. For instance[Levin, 1993 - who proposes very extensie andde-
tailed classificatiorof Englishverbsandtheir alternations doesnotresortto this dichotomy Our
guessis thatthis distinctionbetweert'valeng alternations”and“surfacerealizationof syntactic
functions”mayhave beeninspiredby LFG, partly becausé correspondsjuite straight-forvardly
to the distinctionbetweertlexical rules” and“rewriting rules” in the LFG machinery Sincethe
distinctionis madeatthe matagrammaticdevel, thereis no needfor usto keep- in thegrammars
we generate the distinction betweenlexical rulesand rewriting rules. Therefore,we generate
LFGswithout lexical rules andsimply resortto rewriting rulesto handlesyntacticohenomena

3This choicehasbeenmadeout of linguistic considerationsin practice the MG compilercould, if we wantedto,
generatdexical rulesaswell.
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which are traditionally handledwith LFG lexical rules. Figure5 illustratesthe generatiorof a
passie with no agent(ex: “The applewaseaten”), whichyieldstwo LFG rewriting rules*

Furthermore LFG lexical ruleswereto someextent designedio expresssyntacticgeneral-
izationswhich hold acrossmary subcatgorization frames: for instance,the fact that one can
passvize transitive verbs,ditransitive verbs,transitve verbswith particles(ex: ‘‘The left-overs
were givenawayto the cats” ) etc. This kind of generalizationwhich is desirablefrom a theo-
retical perspectie, but alsofrom a practicalperspectie to easegrammardevelopmentjs already
capturedby the MetaGrammar Therefore,if we did generatdexical rulesfrom a MetaGram-
mar hierarchy this would amountto expressthe samekind of linguistic generalizatiorusingtwo
distinctmechanismsyhich would beredundant®

4.2 Long-distancedependencies

As discussedn [JoshiandVijay-Shanler, 1989, onemajor differencebetweenTAG andLFG is
theway eachof thosetwo framewvorkshandledong-distancelependenciesio analyzea sentence
suchas “Which cat doesMary think that John saw”, TAG resortsto the extendeddomain of
locality of its elementarytreesandto the “adjunction” operationto plug in the elementarytree
anchoredy “think” . This elementarjtreeanchoreddy “think” musthave a distinguishechode,
calledfoot node!® Thesite of the extraction(“Which cat’) bearsno specialnotation.

To handlethe samephenomenonLFG, resortsto the notion of “functional uncertainty”
[KaplanandZaenen1989: the nodeat the site of the extractionmustbe decoratedvith a func-
tional uncertaintyequation. Figure 6 illustratesthe generationof a decoratedree for a Wh-
extractedobject. The“extracted’tree-nodébearsa functionaluncertaintyequation.

4.3 Handling modifiers

With TAG, modifiersareadjoinedandthereforemadificationalwaysyields branchingconstituent
trees.Figure7 illustratesa simple TAG elementartreefor prenominaladjectves. By adjoining
this elementarytree into NP trees,one obtainsa constituentstructurefor e.g. “Cutelittle grey
kittens. With LFGs,onecanof courseobtainsuchbranchingstructuredor modification,but one
canalsochose- for linguistic reasons to handlemodifiersin a “flatter” manner For instancethe
insertionof modifiersinto aVVP in Frenchis, contraryto English,very flexible andthereis noclear
linguistic motivationfor handlingthoseVP modifiersin anonflatmanner Figure8 illustrateshow
we generataflat rule for the VP expansionof a ditransitive, which would allow to analyze* Jean
offre chaleueusementin bouquetde fleur chaquematina Marie avantle départdutrain” (lit: J.
offers kindly a bouquebf floweis everymorningto Mary befoe the departue of thetrain).’

Thetopologicalcontentof the classesareomittedfor spaceeasons.

5This argumentis clearly visible in the TAG community where someTAGs are developedusing MetaRules-
a mechanismsimilar to LFG lexical rules - whereassome other TAGs are developedusing MetaGrammargc.f.
[KinyonandProlo,2007 for adiscussion)themainadwantage®f MG beingdeclaratvity andmonotonicity

18TAG elementanyreeswith afoot nodearecalledauxiliary trees

Fig. 8is simplifiedfor readability Esp.thetopologicalconstraintgreventingsequencesuchas“VP — V Modifl

NP PP Modif2 Modif3” arenot shavn. The fig simply aims at giving a generalidea of how suchphenomenare
handledusing“inheritancechains”in the MG hierarchy
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ClassTransitive SubjectRealization| [WhExtractedObject
HyperTag HyperTag HyperTag

[Subcat=Transitive] [Subject=NP} [Object=WhExtracted}
Needs: [Needs: <empty> [Needs:<empty>
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Figure7: Modifier adjunctionyieldsbranchingrees.

5 Advantagesof the MetaGrammar

A first advantageof using a MetaGrammarasis detailedin [KinyonandProlo,2003, is that
the syntacticphenomenaoveredare quite systematic:if rulesare generatedor TRANSITIVE-

PASSIVE-WHEXTRACTEDBYPHRASE (e.g. By whomwasthe mouseeaten, andif the hierarchy
includesditransitve verbs,thenthe automaticcrossingof phenomenansureghatruleswill be
generatedor handlingDITRANSITIVE-PASSIVE-WHEXTRACTEDBYPHRASE (i.e. Bywhomwas
Petergivena presen}. All rulesfor word ordervariationsareautomaticallygeneratedby under

specifyingrelationsbetweenguasi-node the MG hierarchy(e.g. precedenceelationbetween
first and secondobjectfor ditransitvesin Frenchasshavn in fig. 4). This propertyprovesvery
usefulfor encodingn acompacimanneMG hierarchiedor freeword-ordedanguagege.g. Rus-
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Figure8: Generatindflat” rulesfor VP modification

sian,andto somedegreeGermany®.

A seconchdwantageof theMG is to minimizetheneedfor humaninterventionin thegrammar
developmentprocessHumansencodehelinguistic knowledgein a compactmannei.e. the MG
hierarchy andthenverify the validity of the rulesgeneratedlf somegrammarrulesaremissing
or incorrect,thenchange@aremadedirectly in the MG hierarchyandneverin thegeneratedules
(esp.“exceptions”arenever handledin a post-generatiophase)This ensures homogeneitynot
necessarilypresenwith traditionalhand-craftedyrammars.

A third andessentiandwantageis thatit is straightforvard to obtainfrom a single hierarchy
parallelmulti-lingualgrammarsimilarto theparallelLFG grammargresenteéh [Butt etal., 1999
and[Butt etal., 2003, but with anexplicit sharingof classesn the MetaGrammahierarchyplus
across-frameork applicationt?

5.1 Handling exceptionality

The MG offers a very corvenientway to expressgeneralization.So one questionwhich arises
is that of exceptionality which is of coursea major issuein ary grammardevelopmenteffort.

BseglKinyon andRambav, 20033 and[Kinyon andRambav, 20031 for adiscussion.

9This sharingof classesn the hierarchyacrossanguagess similar to whatis donein the HPSGMatrix project
[Benderetal., 2003.
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Many syntacticexceptionsare lexically determined:a well knowvn exampleis that of English
ditransitves. SomeEnglish ditransitives acceptboth an NP-PPconstructionand a double NP
constructior(ex: “J. gaveanappleto M. / J. gaveM. anapple”)?°. Someditransitvesacceponly
the doubleNP construction(ex: J. tippedthe waitress10 dollars / *10 dollars to the waitress.
Someditransitves (essentiallyfrom Latin origin) acceptonly the NP-PPconstruction(ex: “J.
donateda large amountof mong to a NGO/ *a NGO a large amountof mong”). In the MG,
both word-ordervariationsare of courseencoded.The appropriaterestrictionsfor a given verb
areencodedn its lexical entry Someothersyntacticexceptionsare not lexically-driven. Such
is the caseof the alternation‘qui/que” in Frenchwhena subjectis extractedfrom a subordinate
clausé!: “que” maybeacomplementizemsin (1)?? or arelative pronounfor anobject(2), “qui”
is usuallynever a complementizerbut a relative pronounfor a subject(3) or for anoblique (4).
So,whenanobijectis extractedfrom asubordinate;que” appearswice: asacomplementizeand
alsoasarelative pronoun(5). Whenanobliqueis extractedfrom a subordinateique” appearsas
acomplementizerand“qui” asarelative pronoun(6). However, whena subjectis extractedfrom
a subordinatethen“que” asa complementizeand“qui” asarelative pronounis ungrammatical
(7). Insteadthetwo areinverted,with “qui” appearingtthesite of thecomplementizeand“que”
atthesite of relative pronoun(8).

1. Jeanpenseque. Marie viendia / J. thinksthat M. will come

2. Lapommegue. Marie mange .../Theapplewhich Mary eats

3. Lafemmequi./*que. mang despommes.. / Thewomanwhoeatsapples...
4

. Lafemmea qui,. J croit que. Marie donnedesfleurs/ Thewomanto whomJ. thinksthat M.
givesflowers

La pommeyue. Pierre croit que. Marie mang / TheapplethatP. believesthat M eats

6. La femmea qui, Marie croit que. Pierre offre desfleurs/ Thewomanto whomM. believes
that P. offers floweis

7. *La femmequi,. Marie penseque. viendma / Thewomanwho M. thinksthatwill come
8. Lafemmeque. Marie pensequi. vienda / Thewomanthat M. thinkswhowill come

o1

In practice,the caseof a “simple” subjectrelative (3) will be muchmore frequentthanthat
of a subjectrelative extractedfrom a subordinatg8). Similarly, whena sententiacomplements
realized thesite of thecomplementizetque” will overwhelminglybefilled with “que” (1), rather
than“qui”. So(8) canbeconsideredo bea syntacticexception.

Nonethelesswhena subijectis relativized, we cannot know prior to parsingwhetherit will
be extractedfrom a subordinatg8) or not (3). We never modify rulesthat have beengenerated
from the MG, becausét would potentiallyjeopardizemostof the advantagesf a MG approach.
Soexceptionsareencodeditthe metagrammaticdével. For the“qui/que” alternationthis means
that we encodein the MG not only a classfor the standardrelative pronoun“qui” for subject
relatives, but alsoa classallowing the site of the subjectrelative pronounto be “que”. Similarly,
we alsoencodea classin whichthe complementizesiteis filled with “qui”. Featureclasheswill
ensureat parse-timahatungrammaticasentencesuchas(7) and(3-*que)arerejected.

Sobasically exceptionsarehandledin the MetaGrammain the samemannerasthey would
be handledin ary hand-craftedgrammar The MG doesnot specifically easethe handling of

20\ith of coursesomeanimag restrictions:J. sentMary/*Londona padage (see[Levin, 1993 p. 46)
21This phenomenoiis often comparedn thelinguistic literature to the “that-trace”phenomenoimn English.
ZContraryto English,complementizersannotbe omittedin French.
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exceptions However, mostimportantly it doesnotimposeary additionalburdento handleexcep-
tionality comparedo standarchand-craftedyrammars.

“Incompatibleclassestanbe preventedfrom generatingulesin the MG hierarchywith three
mechanismskFirst, throughthe resourceallocationmodel: a classA anda classB will notyield
aclassA-B if A doesnot needa resourceprovided by B, or B aresourceprovided by A. This
is not a straight-forvard way to encodeexceptionalitythough,becauset could be the casethat
acrossinginvolving A andB will be creatednonetheless. The secondmechanisnmwhich pre-
ventsthe generatiorof invalid rulesis if the quasi-treeresultingfrom a crossingdoesnot yield
ary tree. For example,if the descriptionassociatedo a balancedclassstateghat N1 is fatherof
N2, andN2 is fatherof N1, assuminghatthe relation“f ather”is not reflexive, thenno treewill
be generatedThis is alsoa non practicalway to encodeexceptionality?® Thethird solutionfor
preventingthegeneratiorof rulesfrom incompatibleclassess to preventthoseclasse$rom cross-
ing by encodingincompatiblefeaturesin their HyperTags. This is the solutionwhich is usedin
practicewhencraftingaMG hierarchyfor instancdo preventaclasssuchasOBJECTRELATIVE-
CoMPLEMENTIZERISQuI from beingcreatedpr moregenerallyto prevent“double extractions”
(e.9. WHFRONTEDSUBJECT-WHFRONTEDOBJECT).

5.2 Compactness

Concerningthe compactnessf MetaGrammathierarchiesw.r.t. the numberof grammarrules
which will be generatedCanditos implementation- which we have discussedn section2.1 -
assumedby default that classeslo cross,and a specificmechanismhasto preventincompatible
classedrom crossing. The explicit three-dimensionabrganizationmakes classesombinein a
cross-producmanner If dimensionl, 2 and 3 have respectiely ¢, 7 and k£ terminal classes,
the numberof combinationgo generategrammarruleswill bei x j « k. However, within each
dimensionagivennumberof classesrehand-craftedandthenclassesvithin eachdimensionare
automaticallycrossed Assumingdimensiondl, 2 and3 have respectiely m, n, andl hand-crafted
classesthe automaticcrossingamountsto creatingpowersetsfor eachof the threedimensions.
Hencethe grammargeneratiorprocesss exponentialin the numberof grammarulesgenerated
from the hand-craftedtlassesn the MetaGrammahierarchy sincewe have i = 2™, j = 2™ and
k = 2!, Similarly, with the LORIA implementation which is the onewe have used- a hierarchy
of n terminalclassesnayyield in theworstcase2™ decoratedrees(i.e. aPowverset).Thisensures
thatlarge grammarsanbe generatedrom a smalllimited numberof hand-craftectlassesn the
hierarchyandalsois a promisingpropertyfor grammarextraction.

6 Someresultsand work in progress

Researchersom severalgroups,in particularfrom INRIA/RocquencourtL ORIA, University of

Paris 7, University of Pennsylaniaand Columbiauniversity areworking on the MetaGrammar
Thesegroupstry to organizeinformal meetingdo discusgotentialimprovementdo the MG tools
andresourcesA mailing list is alsoavailable?® Moreover, a projecthasjust startedat Columbia

Be.g. if A needsR1 andprovidesR2, C needsR2 andprovidesR3, B needsk3 andprovidesR4 andD needsR4
andprovidesR1,thenaclassA-B-C-D will eventuallybegenerated

ZMoreover, differentMG compilers(or even differentversionsof the samecompiler)may male slightly different
assumptionse.g. someversionsmayimplementtherelation“f ather”to bereflexive, in which casethe descriptionN1
is fatherof N2 andN2 is fatherof N1 will yield anodeN1=N2.

At thetime of thiswriting: http://www.ps.uni-stde/mailman/listinfo/metagrammar
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Universityto generatefrom asingleMG hierarchy grammardor the differentdialectsof spolen
Arabic.

6.1 Linguistic perspectves: multilingual and cross-framework grammars

Fragment of Dimension 3
(Surface Realizations)

SUBJ-REAL SECOND-OBJ-REAL

CLITICIZED CANONICAL-PP
DATIVE-NP

CANONICAL-NP | NOT-REALIZED

CLITICIZED IntroducedBy-A IntroducedBy-To

OBJ-REAL

CLITICIZED CANONICAL-NP RELATIVE

STANDARD-RELATIVE REDUCED-RELATIVE

WITH-COMPL WITHOUT-COMPL

Figure9: Sharinghierarchyclassedor differentlanguages

Fromalinguistic perspectie, work is beingconducten developingMG hierarchiedor sev-
erallanguagesindframenorks. The hypothesiss thatgivenaframewvork-neutralMG hierarchyit
shouldbereasonablgimpleto usethathierarchyto generateewn framewnorks,andalsoto re-use
asmary classesaspossibleto developa grammarfor a new language Whenportinga hierarchy
from oneframework (e.g. TAG) to anotherframework (e.g. LFG), one“only” needsto change
the topologicalcontentof the classesn the hierarchy?® When porting a given hierarchyfrom
onelanguagedo anothedanguagethe assumptioris thatmary classecanbe reusedor the new
language Of course the morerelatedthe languagesre,themoreclassewill bereusable.

In additionto the TAGs generatedor Frenchand Italian [Candito,1999, Metagrammars
and more specificallythe LORIA MG tool - was usedat the university of Paris 7 to generatea
TAG for GermanGerdes2003. Also atParis7, A MG hierarchyis beingdevelopedfor Korean
by Sinwon Yoon. In termsof grammardevelopmentthe largestLFG generatedvith the MG is
the grammarfor French,which is developedand maintainedby Lionel Clementat INRIA. This
MG hierarchyfor Frenchyields approximately600 decoratedrees,andis alsousedto generate
Range-ConcatenatidgrammargBoullier, 1998. Thesyntacticohenomenaoveredby this LFG
for Frencharediscussedn [ClémentandKinyon, 20033.

280f courseonly” shouldbetakenwith agrainof salt,becauséf theframevorksareverydifferentandthehierarchy
very large, this still involves a substantiabmountof work. However, it is still muchfasterthan developinga MG
hierarchyor agrammarfrom scratch.
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Concerningparallelmultilingual andgrammargenerationin additionto proposinga compact
representatiorof syntacticknowledge, [Candito,1999 explored whethersomecomponentsof
the MG hierarchycould be re-usedacrosssimilar languagegFrenchandItalian). However, she
developedtwo distinct hierarchiedo generatggrammardor thesetwo languagesindgenerated
only TAG grammars.

We have extendedthe useof the MetaGrammato generatd FGs andalsohave pushedfur-
therits cross-languagandcross-framaork potentialby generatingparallel TAGs andLFGs for
severallanguage$rom onesinglehierarchy:[ClémentandKinyon, 2003 describehow asingle
hierarchyyieldsparallel TAG andLFG grammardor FrenchandEnglish;

[Kinyon andRambav, 2003 have useda similar stratgy to generatdrom a singlehierarchy
cross-frameork and cross-languagannotatedest-suitesjncluding English and Germansen-
tencesannotatedor F-structureaswell asfor constituenanddependengcstructure Additionally,
this line of work wasextendedin [KinyonandRambav, 20033 to generatén parallelannotated
test-suitesand LFGs for English, Frenchand Germanandto discusgthe prtability of an existing
hierarchyto Russian.Whengeneratinggrammardor differentlanguage$rom a singleMG hier
archy afirst generatendeny is thatclassesvhicharehigherin thehierarchyaremorelikely to be
sharedor severallanguagesywhereagerminalclassegi.e. leaves)aremorelikely to belanguage
specific.Moreover, asarule of thumb,moreclassesn dimensionl (initial subcatgorization)and
in dimension2 (valeng alternationswill be sharedhanclassesn dimension3 (surfacerealiza-
tion of syntacticfunctions).For dimensionl, mostlanguage$fave subcatgorizationframessuch
asintransitve, transitve, ditransitive etc. Of course,evenin dimensionl, someclassesnay be
language-specificFor example,the classTRANSITIVEWITHPARTICLE in dimensionl is valid
for EnglishandGerman(e.g. “He gavesomethingup”), but notfor French.Similarly, in dimen-
sion2, theclassIMPERSONALPASSIVE is valid for German(e.g.“Es wurde getanzt”), but notfor
Englishnor French(“ll a éte dan®” with “ilI” impersonals at bestextremelymaginal).

Figure 9 illustratesa (simplified) fragmentof dimension3 of a MG hierarchywhich was
craftedfor English, FrenchandGerman.TheclassesLITICIZED for subject,objectandsecond
objectrealizationsarevalid only for French.The classSTANDARDRELATIVEWITOUTCOMPLE-
MENTIZER is valid for GermanandEnglish,but not for French.The classCANONICAL-Pp for a
secondobjectrealizationis valid only for Englishand French,but not for German. Conversely
the classDATIVE-NP is valid for Englishand German but not for Frenchwhich doesnot allow
adoubleNP construction OtherclassesuchasSTANDARDRELATIVEWITHCOMPLEMENTIZER
aresharedy all threelanguages.

Other uses of the MG include a replication of the Xtag grammar for English
[KinyonandProlo,2003, [Kinyon, 2003, in orderto detecterrorsin the hand-craftedtag and
helpthemaintenancef thegrammayandalsoin orderto systematicall}comparewithin thesame
projecta MG developmentstratgy with a MetaRuledevelopmentstrategy [Prolo,2003. As a
side-efect, usingthe techniqueof generating‘hybrid trees” describedn section3, in addition
of regeneratinghe English Xtag grammay we planto generateasa side-efect, a parallelLFG
grammarfor English.

Althoughthe MG automategrammardevelopmentonebottleneckremains:thelexicon. Al-
thoughwe generatdexical templatesfrom our MG hierarchiesthereforeaddressingo some
extent the gramma#iexicon interface, satishctory lexical coveragestill remainsa problem. To
illustrate this point, FTAG - the TAG grammarfor Frenchgeneratedrom a hand-craftedviG
hierarchy- containsmorethan5000 TAG elementantreesbut cannotparsenevspapertext es-
sentially becauseof a lack of lexical coverageand maintenanceand of a poor interactionbe-
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tweenthe grammarand the lexicon. By contrast,Xtag for English, which was entirely hand-
craftedover morethanl5yearscontainsonly 1200elementartreesbut canparsenenvspapetext
[PrasadandSarkar 2000.2” To remedythis problem,mary grammarsare extractedfrom tree-
banks(esp. from the PennTreebank)or a variety of frameworks: for LFG [Cahill etal., 2003,
for CCG[Hockenmaieretal., 2003, for TAGs[Chiang,2004, [Chen,2001], [Xia, 200]. How-
ever, suchtreebank-gtractedgrammarsyield problemsof their own, esp. thelack of portability
acrossrameworks, a potentiallack of annotatediata,errorsandlack of annotationconsisteny,
therisk of extractingrulesthatarenotlinguistically soundetc. To remedysomeof the problemsof
treebanlkextractedgrammarsvhile retainingthe advantage®f anempiricalapproachwe propose
to usethe MG asa syntacticinterlinguafor grammarextraction. FromaMG hierarchyautomati-
cally extractedfrom the Penntreebanktheideais to generatggrammardor several frameworks.
This work, whichis describedn detailin [Kinyon, 2009 is a four-stepprocess:

1. ExtractHyperTagsfrom the Penntreebank

2. TurneachHyperTagfeatureinto a classin the MG hierarchy

3. Associateatopologicalcontentto eachclassin the hierarchy

4. Generatgrammardor severalframewvorks usingandexisting MG compiler

6.2 Improving MetaGrammar tools

While extendingthe useof the MG to generatenew framavorks, we have improved the LORIA
MG implementation.More specifically Lionel Clémenthasimplementeda new graphicaluser
interface® to easethe developmentandmaintenancef MG hierarchiesanda new versionof the
compiler which supportsthe notion of free variablesfor quasi-treenode$®, optionalresources,
aswell asadditionalrelationsbetweertreenodesin thetopologicalcontentof classesThesead-
ditional relationsinclude“sister”, “c-command”,“unequality” anda distinctionbetweerreflexive
andnon reflexive “dominance”and“parenthood”. His implementatioralsomalkesit possibleto
generatesetsof rewriting rules(insteadof a decoratedreewhich needsto be brokendown in a
post-processinghase) We do not furtherdetailthesetechnicalpointsfor sale of brevity.

Additionally, yetanothewersionof the MG compilerwasimplementeddy E. dela Clemyerie,
using the DyAlog programming language (which has similarities with Prolog)
[Villemontedela Clemerie,2003. Thisrecentcompilersignificantlyspeedsipthegrammaimgen-
erationprocess.

As the MG is beingusedby moreresearcherandto generatdramewvorks otherthan TAGs,
grammardor morelanguage®tc. thereis anincreasingneedfor a standardizatiomffort suchas
the definition of XML dtdsto easethe sharingof MG-relatedtools. Oneof the main goalsof the
MG is to achiere a higherlevel of consisteng in the grammarsgenerated.Of course,it is still
a small effort comparede.g. to ParGram. In the long-run, it would be desirableto have better
“checkingmechanismsto ensureconsisteng andhelp error detectionin MG hierarchies such
astypos, misspelledor inconsistenfeaturenameg(ex: Gend. versusGender)etc. - for instance
by having a featuredeclaratiormechanisnsimilar to the “featurespace”in the ParGramproject
[Butt etal., 2003.

Z’Morethanlexical or grammaticatoveragethemainproblemfor the Xtag systenis its parsers performancewhich
cannothandlelong sentencefrom the WSJ.However, contraryto LFG, the worst-casearsingcompleity of TAGs
is polynomialand muchfasterTAG parsershave beendeveloped,suchas [Barthélemyetal.,200]. Unfortunately
integratingparsergrammasiexicon from thosedifferentsourceshasnot beendoneat this time.

Bhttp://atoll.inria.fr~ Iclement/

Thisfeaturemakesrulesfor clitic orderingeasierto encodén acompacimanner
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7 Conclusionand futur e work

We have presentedhe notion of MetaGrammar which wasoriginally designedo develop and
maintainTree-AdjoiningGrammarsandhave explainedhow we have usedit to generatd_ FGs.
Themainideais thata compactMG hierarchyis handcraftedFromthis hierarchy grammarsare
generatechutomaticallyoffline. We focuson crafting hierarchieghat are asframewvork-neutral
andcloseto descriptve linguisticsaspossiblejn orderto easegrammaiportability. We alsotry to
maximizecross-languagsharingoy generatingfrom asingleMetaGrammabhierarchygrammars
for morethanonelanguage.

In orderto further supportour claim that the MetaGrammais framavork-independentye
hopeto generateén futurework grammardor additionalframevorks, suchasCCG or HPSG3©

We keep expandingour MG hierarchyin orderto broadenthe coverageof our grammars
(in particularfor French)andarealsotrying - in collaborationwith otherresearchgroups- to
improve existing MG tools(GUIs, editors,compilersetc.) Moreover, we arefocussingonusingthe
MetaGrammassa syntacticlnterlinguafor Grammarextraction[Kinyon, 2003, the ideabeing
to extracta MG from the Penn-Teebankandthengeneratinggrammardor several framavorks,
including LFG. In particular we hopeto comparelL FGs extractedvia a MG approachwith the
LFGsdirectly extractedfrom the PennTreebanke.g. by [Cahill etal.,2003. Finally, basedon
the work of [Kameyama,1986 andon the “hybrid” TAG-LFG treeswe generatewith the MG,
we areinvestigatingwhethera framewvork suchas Lexical-Functional-Tee-Adjoiring-Grammar
(LFTAG) couldhave interestingpropertiespothfrom atheoreticalandpracticalperspectie.
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