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Abstract

In this paper, we proposea classificationof gram-
mar developmentstrategiesaccordingto two crite-
ria : hand-written versusautomatically acquired
grammars,and grammarsbasedon a low versus
high level of syntactic abstraction. Ourclassifica-
tion yields four typesof grammars.For eachtype,
we discussimplementationandevaluationissues.

1 Intr oduction: Four grammar
developmentstrategies

Thereareseveralpotentialstrategiesto build wide-
coveragegrammars,thereforethere is a needfor
classifyingthesevariousstrategies. In this paper,
we proposea classificationof grammardevelop-
mentstrategiesaccordingto two criteria:� Hand-crafted versus Automatically ac-

quir ed grammars� Grammarsbasedon a low versushigh level of
syntacticabstraction.

As summarizedin table 1, our classification
yields four typesof grammars,which we call re-
spectively typeA, B, C andD.

Of thesefour types,threehave alreadybeenim-
plementedto develop wide-coveragegrammarsfor
Englishwithin theXtag project,andan implemen-
tation of the fourth type is underway 1. Most of
ourexamplesarebasedonthedevelopmentof wide
coverageTreeAdjoining Grammars(TAG), but it is
importantto note that the classificationis relevant
within otherlinguistic frameworks aswell (HPSG,
GPSG,LFG etc.)andis helpful to discussportabil-
ity amongseveralsyntacticframeworks.

We devotea sectionfor eachtypeof grammarin
our classification. We discussthe advantagesand
drawbacksof eachapproach,andespeciallyfocus

1We do not discusshereshallow-parsingapproaches,but
only f ull grammardevelopment.Dueto spacelimitations,we
do not introducetheTAG formalismandreferto (Joshi,1987)
for anintroduction.

on how eachtype performsw.r.t. grammarcov-
erage,linguistic adequacy, maintenance,over- and
under- generationaswell asto portability to other
syntacticframeworks. We discussgrammarrepli-
cationasa meanto comparetheseapproaches.Fi-
nally, we argue that the fourth type, which is cur-
rently beingimplemented,exhibits betterdevelop-
mentproperties.

2 TYPE A Grammars: hand-crafted
Thelimitationsof TypeA grammars(hand-crafted)
are well known : although linguistically moti-
vated,developing and maintaininga totally hand-
craftedgrammaris a challenging(perhapsunreal-
istic ?) task. Sucha large hand-craftedgrammar
for TAGs is describedfor English in (XTAG Re-
searchGroup, 2001). Smallerhand-craftedgram-
marsfor TAGs have beendevelopedfor other lan-
guages(e.g. French(Abeille, 1991)),with similar
problems.Of course,thelimitationsof hand-crafted
grammarsare not specific to the TAG framework
(seee.g.(ClementandKinyon,2001)for LFG).

2.1 Coverageissues
The Xtag grammarfor English, which is freely
downloadablefrom the projecthomepage2 (along
with tools suchas a parserand an extensive doc-
umentation),hasbeenunderconstantdevelopment
for approximately15years.It consistsof morethan
1200elementarytrees(1000for verbs)andhasbeen
testedonrealtext andtestsuites.For instance,(Do-
ranet al., 1994)reportthat61%of 1367grammat-
ical sentencesfrom the TSNLP test-suite(Lehman
andal, 1996)wereparsedwith an early versionof
the grammar. More recently, (Prasadand Sarkar,
2000) evaluatedthe coverageof the grammaron
”the weathercorpus”,which containedrathercom-
plex sentenceswith an averagelengthof 20 words
per sentence,as well as on the ”CSLI LKB test
suite” (Copestake, 1999). In addition, in order to

2http://www.cis.upenn.edu/xtag/



High levelof syntacticab-
straction

Low level of syntacticab-
straction

Hand-crafted TypeA: TypeC:
Traditional hand-crafted
grammars

Hand-craftedlevel of syn-
tacticabstraction
Automatically generated
grammars

Automaticallyacquired TypeB: TypeD:
Traditional treebank ex-
tractedgrammars

Automatically acquired
level of syntacticabstrac-
tion
Automatically generated
grammar

Table1: A classificationof grammars

evaluatethe rangeof syntacticphenomenacovered
by the Xtag grammar, an internal test-suitewhich
containsall the example sentences(grammatical
and ungrammatical)from the continually updated
documentationof the grammaris distributed with
thegrammar. (PrasadandSarkar, 2000)arguethat
constantevaluationis usefulnot only to getanidea
of thecoverageof a grammar, but alsoasa way to
continuouslyimprove andenrichthegrammar3.

Parsing failures were due, amongother things,
to POSerrors,missinglexical items,missingtrees
(i.e. grammarrules), featureclashes,bad lexicon
grammarinteraction(e.g.lexical itemanchoringthe
wrongtree(s))etc.

2.2 Maintenanceissues

As a hand-craftedgrammargrows , consistency is-
suesariseand one then needsto develop mainte-
nancetools. (Sarkarand Wintner, 1999) describe
sucha maintenancetool for the Xtag grammarfor
English, which aims at identifying problemssuch
as typographicalerrors (e.g. a typo in a feature
canprevent unificationat parsetime andhurt per-
formance),undocumentedfeatures(featuresfrom
older versionsof the grammar, that no longer ex-
ist), type-errors(e.g.Englishverbnodesshouldnot
be assigneda genderfeature),etc. But even with
suchmaintenancetools, coverage,consistency and
maintenanceissuesstill remain.

3For instance,at first, Xtag parsedonly 20% of the sen-
tencesin theweathercorpusbecausethiscorpuscontainedfre-
quentfree relative constructionsnot handledby the grammar.
After augmentingthegrammar, 89.6%of thesentencesdid get
a parse.

2.3 Ar ehand-crafted grammars useful ?

Somedegree of automationin grammardevelop-
ment is unavoidablefor any real world application
: small andeven medium-sizehand-craftedgram-
mararenotusefulfor practicalapplicationsbecause
of their limited coverage,but largergrammarsgive
way to maintenanceissues. However, despitethe
problemsof coverageandmaintenanceencountered
with hand-craftedgrammars,suchexperimentsare
invaluablefrom a linguistic point of view. In par-
ticular, the Xtag grammarfor English comeswith
a very detaileddocumentation,which hasproved
extremelyhelpful to devise increasinglyautomated
approachesto grammardevelopment(seesections
below) 4.

3 TYPE B Grammars: Automatically
extracted

To remedysomeof theseproblems,Type B gram-
mars(i.e. automaticallyacquired,mostly from an-
notatedcorpora)have beendeveloped.For instance
(Chiang,2000),(Xia, 2001)(Chen,2001)all auto-
matically acquirelarge TAGs for Englishfrom the
PennTreebank(Marcuset al., 1993).However, de-
spite an improvementin coverage,new problems
arisewith this typeof grammars: availability of an-
notateddatawhich is large enoughto avoid sparse
dataproblems,possiblelackof linguistic adequacy,
extractionof potentially unreasonablylarge gram-
mars(slowsdown parsingandincreasesambiguity),

4Perhapsfully hand-craftedgrammarscanbeusedin prac-
tice on limited domains,e.g. the weathercorpus.However, a
degreeof automationis usefuleven in thosecases,if only to
insureconsistency andavoid somemaintenanceproblems.



lackof domainandframework independence(e.g.a
grammarextractedfrom thePennTreebankwill re-
flect thelinguistic choicesandtheannotationerrors
madewhenannotatingthetreebank).

We give two examplesof problemsencountered
whenautomaticallyextractingTAG grammars:The
extractionof a wrongdomainof locality; And The
problemof sparse-dataregardingthe integrationof
thelexicon with thegrammar.

3.1 Wr ongdomain of locality

Long distancedependenciesare difficult to detect
accuratelyin annotatedcorpora,even when such
dependenciescan be adequatelymodeledby the
grammarframework usedfor extraction (which is
thecasefor TAGs,but not for instancefor Context
FreeGrammars).For example,(Xia, 2001)extracts
two elementarytreesfrom asentencesuchasWhich
dog doesHillary Clinton thinkthatChelseaprefers.
Thesetreesareshown on figure 1. Unfortunately,
becauseof the potentiallyunboundeddependency,
the two treesexhibit an incorrectdomainof local-
ity: theWh-extractedelementendsup in thewrong
elementarytree,asanargumentof ”think”, instead
of asanargumentof ”prefer” 5
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Figure1: Extractionof thewrongdomainof locality

This problemis not specificto TAGs,andwould
translatein otherframeworks into theextractionof
the”wrong” dependency structure6.

3.2 Sparsedata for lexicon-grammar
integration

Existing extractionalgorithmsfor TAGs acquirea
fully lexicalizedgrammar. A TAG grammarmaybe
viewedasconsistingof two components:ontheone

5Someextractionalgorithmssuchasthoseof (Chen,2001)
or (Chiang,2000)doretrievetheright therightdomainof local-
ity for thisspecificexample,but doextractadomainof locality
which is incorrectin someothercases.

6Onecanarguethat theproblemdoesnot appearwhenus-
ing simpleCFGs,and/orthatthisproblemis only of interestto
linguists. A counter-argumentis that linguistic adequacy of a
grammar, whetherextractedor not,DOESmatter. An extreme
caricatureto illustratethis point : the context freegrammarS! S word " word allows oneto robustly andunambiguously
parseany text, but is not very usefulfor any furtherNLP.

hand“tree templates”andon the otherhanda lex-
icon which indicateswhich treetemplate(s)should
beassociatedto eachlexical item 7.

Supposethe following three sentencesare en-
counteredin thetrainingdata:

1. Peterwatchesthestars
2. Mary eatstheapple
3. WhatdoesPeterwatch ?
From thesethreesentences,two tree templates

will be correctly acquired,as shown on figure 2 :
The first onecovers the canonicalorderof the re-
alization of argumentsfor sentences1 and 2, the
secondcoversthecaseof aWh-extractedobjectfor
sentence3. Concerningtheinteractionbetweenthe
lexiconandthegrammarrules,thefactthat“watch”
shouldselectbothtreeswill beaccuratelydetected.
However, thefact that“eat” shouldalsoselectboth
treeswill be missedsince“eat” hasnot beenen-
counteredin aWh-extractedObjectconstruction.

Anchorseatandwatch#$ $ $ %%%&('�)�* +,'$ $ %%+.-/&('10�*

Anchorsonly watch#
$ $ $ $ $ %%%%%&('32�465�798:* #$ $ $ %%%&;'.<�* +.'$ $ %%+�- &(' 0

=
Figure 2: Correct templates, but incomplete
lexicon-grammarinterface

A level of syntacticabstractionis missing: in this
case,thenotionof subcategory frame.This is espe-
cially noticeablewithin the TAG framework from
the fact that in a TAG hand-craftedgrammarthe
grammarrulesaregroupedinto “treefamilies”,with
onefamily for eachsubcategorizationframe(tran-
sitive, intransitive, ditransitive, etc.), whereasau-
tomaticallyextractedTAGs do not currentlygroup
treesinto families.
4 TYPE C Grammars
To remedythe lack of coverageand maintenance
problemslinked to hand-craftedgrammars,aswell
asthelackof generalizationandlinguisticadequacy
of automaticallyextractedgrammars,new syntac-
tic levels of abstractionare defined. In the con-
text of TAGs,onecancite thenotionof MetaRules
(Becker, 2000), (Prolo, 2002)8, and the notion of
MetaGrammar(Candito,1996),(Xia, 2001).

7This subdivision avoids an combinatoricexplosionin the
numberof rulesif thegrammarwasfully lexicalized

8For otherMetaRulebasedapproachesbasedon theDATR
formalism,see(Carroll etal., 2000)or (Evansetal., 2000)



4.1 MetaRules

A MetaRuleworks as a pattern-matchingtool on
trees. It takes as input an elementarytree and
outputsa new, generallymore complex, elemen-
tary tree. Therefore, in order to createa TAG,
one can start from one canonicalelementarytree
for eachsubcategorizationframeanda finite num-
ber of MetaRuleswhich model syntactictransfor-
mations(e.g. passive, wh-questionsetc) and au-
tomatically generatea full-size grammar. (Prolo,
2002)startedfrom 57elementarytreesand21hand-
craftedMetaRules,andre-generatedthe verb trees
of the hand-craftedXtag grammarfor Englishde-
scribedin theprevioussection.

The replicationof the hand-craftedgrammarfor
English,usingaMetaRuletool, presentsinteresting
aspects: it allows to directly comparethe two ap-
proaches.Sometreesgeneratedby (Prolo, 2002)
werenot in thehand-craftedgrammar(e.g. various
orderingsof “by phrasepassives”) while someoth-
ersthatwerein thehand-craftedgrammarwerenot
generatedby theMetaRules9. This replicationpro-
cessmakesit possible,with detailedscrutiny of the
results,to :� Identify what shouldbe considerasunder- or

over- generationof theMetaRuletool.� Identify what should be consideredto be
under- or over- generationof thehand-crafted
grammar.

Thus,grammarreplicationtasksmake it possible
to improve boththehand-craftedandtheMetaRule
generatedgrammars.
4.2 MetaGrammars
Anotherpossibleapproachfor compactandabstract
grammarencodingis theMetaGrammar(MG), ini-
tially developedby (Candito,1996). The ideais to
compactlinguistic information thanksto an addi-
tional layerof linguisticdescription,which imposes
ageneralorganizationfor syntacticinformationin a
three-dimensionalhierarchy:� Dimension1: initial subcategorization� Dimension2: valency alternationsandredistri-

bution of functions� Dimension3: surfacerealizationof arguments.

Eachterminal classin dimension1 describesa
possibleinitial subcategorization(i.e. a TAG tree
family). Each terminal classin dimension2 de-
scribesa list of orderedredistributionsof functions
(e.g. it allows to add an argumentfor causatives,

9Due to spacelimitations, we refer to (Prolo, 2002) for a
detaileddiscussion.

to eraseone for passive with no agents...). Each
terminal class in dimension3 representsthe sur-
facerealizationof a surfacefunction (ex: declares
if a direct-objectis pronominalized,wh-extracted,
etc.). Each classin the hierarchycorrespondsto
the partial descriptionof a tree(RogersandVijay-
Shanker, 1994). A TAG elementarytree is gener-
atedby inheriting from exactly one terminal class
from dimension1, oneterminalclassfrom dimen-
sion 2, and n terminal classesfrom dimension3
(where n is the numberof argumentsof the ele-
mentarytreebeinggenerated).For instancetheele-
mentarytreefor ”Parqui seraaccompagneeMarie”
(By whomwill Mary beaccompanied)is generated
by inheriting from transitivein dimension1, from
impersonal-passivein dimension 2 and subject-
nominal-inverted for its subject and questioned-
object for its object in dimension3. This compact
representationallows one to generatea 5000 tree
grammarfrom a hand-craftedhierarchyof a few
dozensof nodes,esp.sincenodesareexplicitly de-
finedonly for simple syntacticphenomena10. The
MG wasusedto developa wide-coveragegrammar
for French(Abeille etal., 1999).It wasalsousedto
developamedium-sizegrammarfor Italian,aswell
asagenerationgrammarfor German(Gerdes,2002)
usingthenewly availableimplementationdescribed
in (Gaiffe et al., 2002). A similar MetaGrammar
approachhasbeendescribedin (Xia, 2001)for En-
glish 11.

4.3 MetaGrammars versusMetaRules: which
is best?

It would be desirableto have a way of compar-
ing the resultsof theMetaGrammarapproachwith
thatof theMetaRuleapproach.Unfortunately, this
is not possiblebecauseso far noneof the two ap-
proacheshavebeenusedwithin thesameproject(s).
Therefore,in orderto have a bettercomparisonbe-
tweenthesetwo approaches,we have starteda sec-
ond replicationof the Xtag grammarfor English,
this time using a MG. This replicationshouldal-
low us to make a direct comparisonbetweenthe
hand-craftedgrammar, thegrammargeneratedwith
MetaRulesandthegrammargeneratedwith aMG.

For this replicationtask,we usethemorerecent
implementationpresentedin (Gaiffe et al., 2002)
becausetheir tool :

10Nodesfor complex syntacticphenomenaaregeneratedby
automaticcrossingsof nodesfor simplephenomena

11but that particularwork did not attemptto replicatethe
Xtag grammar, andthusthegeneratedgrammaris not directly
comparableto thehand-craftedversionof thegrammar.



� Is freely available 12, portable (java), well
maintainedandincludesa GraphicalUserIn-
terface.� Outputsa standardizedXML format13� Is flexible (onecanhave more than3 dimen-
sionsin the hierarchy)andstrictly monotonic
w.r.t. thetreesbuilt� Supports“Hypertags”, i.e. eachelementary
treein thegrammaris associatedwith afeature
structurewhich describesits salientlinguistic
properties14.

In the (Gaiffe et al., 2002)implementation,each
classin theMG hierarchycanspecify:� Its SuperClasse(s)� A Featurestructure(i.e. Hypertag)which cap-

tures the salient linguistic characteristicsof
thatclass.� Whattheclassneedsandprovides� A setaquasi-nodes� Constraintsbetweenquasi-nodes(father, dom-
inates,precedes,equals)� traditionalfeatureequationsfor agreement.

The MG tool automaticallycrossesthe nodesin
thehierarchy, looking to create“balanced”classes,
thatis classesthatdonotneednorprovideanything.
From thesebalancedterminal classes,elementary
treesaregenerated.Figure3 shows how a canon-
ical transitive treeis automaticallygeneratedfrom 3
hand-writtenclassesandthe quasi-treesassociated
to theseclasses15.
4.4 Advantagesand drawbacksof TYPE C

grammars
It is often assumedthat Metaruleand MetaGram-
mar approachesexhibit some of the advantages
of hand-craftedgrammars(linguistic relevance)as
well assomeof theadvantagesof automaticallyex-
tractedgrammars(wide-coverage),aswell aseasier
maintenanceandbettercoherence.However, as is
pointedout in (Barrier et al., 2000),grammarde-
velopmentbasedon hand-craftedlevelsof abstrac-
tion give rise to new problemswhile not necessar-
ily solvingall theold problems:Althoughtheauto-
maticgenerationof thegrammarinsuressomelevel

12http://www.loria.fr/equipes/led/outils/mgc/mgc.html
13Seehttp://atoll.inria.fr/clerger/tag20.dtd,xmlfor morede-

tailson formatstandardizationefforts for TAG relatedtools.
14The ideaof “featurization” is very usefulfor applications

suchas text generation,supertagging(Kinyon, 2002), and is
especiallyrelevant for theautomaticacquisitionof a MG (see
section5)

15Thisexampleis of courseasimplification:for sakeof clar-
ity it doesnot reflectthecomplex structureof our real”hierar-
chy”.

Figure3: Generatingacanonicaltransitive treewith
a MetaGrammarof 3 classes: > standsfor ”f ather
of”, ? for ”precedes”,@ for anchornodesand A for
substitutionnodes.

of consistency, problemsariseif mistakesaremade
while hand-craftingtheabstractlevel (hierarchyor
MetaRules)from which the grammaris automati-
cally generated.Thisproblemis actuallymoreseri-
ousthanwith simplehand-craftedgrammars,since
an error in onenodewill affect ALL treesthat in-
herit from this node. Furthermore,a large por-
tion of the generatedgrammarcovers raresyntac-
tic phenomenathatarenot encounteredin practice,
whichunnecessarilyaugmentsthesizeof theresult-
ing grammars,increasesambiguitywhile notsignif-
icantly improving coverage16. One crucial prob-
lem is that despitethe automaticgenerationof the
grammar(which easesmaintenance),the interface
betweenlexicon andgrammaris still mainly man-

16For instance,the5000treegrammarfor Frenchparses80%
of (simple)TSNLP sentences,anddoesnot parsenewspaper
text, whereasthe1200treehand-craftedXtaggrammarfor En-
glish does.Basically, insteadof solvingbothunder-generation
andover-generationproblems,a hand-craftedabstractlevel of
syntacticencodingrunstherisk of increasingboth



ually maintained(and of courseone of the major
sourcesof parsingfailuresis dueto missingor erro-
neouslexical entries).

5 TYPE D Grammars
However, the main potentialadvantageof suchan
abstractlevel of syntacticrepresentationis frame-
work independence.We arguethat themaindraw-
backsof an abstractlevel of syntacticrepresenta-
tion (over-generation,propagationof manualerrors
to generatedtrees,interfacewith the lexicon) may
besolved if this abstractlevel is acquiredautomat-
ically insteadof being hand-crafted. Other prob-
lemssuchassparsedataproblemsarealsohandled
by sucha level of abstraction17. This corresponds
to type D in our classification. A preliminaryde-
scription of this work, which consistin automati-
cally extractingthehierarchynodesof aMetaGram-
mar from the PennTreebank(i.e. a high level of
syntacticabstraction)maybefoundin (Kinyon and
Prolo, 2002). The underlyingidea is that a lot of
abstractframework independentsyntacticinforma-
tion is implicitly presentin thetreebank,andhasto
be retrieved. This includes: subcategorizationin-
formation,potentialvalency alternations(e.g. pas-
sivesaredetectedby amorphologicalmarkeronthe
POSof the verb, by the presenceof an NP-Object
”trace”, and possiblyby the presenceof a Prepo-
sitional phraseintroducedby ”by”, and marked
as ”logical-subject”),andrealizationof arguments
(e.g. Wh-extractionsare noticedby the presence
of a Wh constituent,co-indexed with a trace). In
order to retrieve this information, we have exam-
ined all the possibletag combinationsof the Penn
Treebank2 annotationstyle, andhave determined
for eachcombination,dependingon its locationin
theannotatedtreewhetherit wasanargument(op-
tional or compulsory)or a modifier. We mapped
eachargumentto a syntacticfunction 18. This al-
lowed us to extract fine-grainedsubcategorization
framesfor eachverb in the treebank.Eachsubcat-
egorizationframeis storedasa finite numberof fi-
nal classesusingthe(Gaiffe et al., 2002)MG tool :
oneclassfor eachsubcategorizationframe(dimen-
sion1 in Candito’s terminology),andoneclassfor

17As discussedin section3, if oneseeseat in thedata,and
oneseessomeothertransitiveverbwith aWh extractedobject,
the elementarytreefor “What doesJ. eat” is correctlygener-
ated,even if eat hasnever beenencounteredin sucha con-
structionin thedata,which is not the casewith theautomatic
extractionof traditional lexicalizedgrammars

18We usethe following functions: subject,predicative, di-
rectobject,secondobject,indirectobject,LocDir object.

eachfunctionrealization(dimension3 in Candito’s
terminology). The sametechniqueis usedto ac-
quirethevalency alternationfor eachverb,andnon-
canonicalsyntacticrealizationsof verb arguments
(Wh extractionsetc...). This amountsto extract-
ing ”hypertags”(Kinyon, 2000)from the treebank,
transformingtheseHypertagsinto aMetaGrammar,
andautomaticallygeneratinga TAG from theMG.
An exampleof extractionmaybeseenon figure4 :
exposeappearsherein a reduced-relative construc-
tion. However, from thetraceoccupying thecanon-
ical positionof a directobject,theprogramretrives
thecorrectsubcategorizationframe(i.e. treefamily)
for this verb. Hence,just this occurenceof expose
correctly extractsthe MG nodesfrom which both
the”canonicaltree”andthe”Reducedrelative tree”
will be generated.If onewas extracting a simple
typeB grammar, thecanonicaltreewouldnotbere-
trievedin thisexample.

Input Sentence :
-------------
(NP (NP (DT a)

(NN group) )
(PP (IN of)

(NP (NP (NNS workers) )
(RRC (VP (VBN exposed)

(NP (-NONE- *) )
(PP-CLR (TO to)

(NP (PRP it) ))
(ADVP-TMP (NP (QP (RBR more)

(IN than)
(CD 30) )
(NNS years) )
(IN ago) ))))))

Extracted Output :
##########
#VB: exposed
#Subj: NP-SBJ
#Arguments: NP#DirObj//PP-CLR#PrepObj(to)
##########

Figure4: An exampleof extractionfrom thePennTreebank

This work is still underway 19. From the ab-
stractlevel of syntacticgeneralization,a TAG will
beautomaticallygenerated.It is interestingto note
that theresultinggrammardoesnot have to closely
reflect the linguistic choicesof the annotateddata
from which it was extracted(contrary to type B
grammars).Moreover, from thesameabstractsyn-
tactic data,one could also generatea grammarin
anotherframework (ex. LFG). Hence,this abstract

19For now, thisprojecthasalreadyyielded,asabyproduct,a
freely availableprogramfor extractingverb subcategorization
frames(with syntacticfunctions)from thePennTreebank



level maybeviewedasasyntacticinterlinguawhich
cansolve someportability issues20.

6 Conclusion
We have proposeda classification of grammar
development strategies and have examined the
advantagesand drawbacks of each of the four
approaches. We have explained how “grammar
replication” may prove an interesting task to
comparedifferentdevelopmentstrategies,andhave
describedhow grammar replication is currently
being used in the Xtag project at the University
of Pennsylvania in order to comparehand-crafted
grammars,grammarsgeneratedwith MetaRules,
and grammarsgeneratedwith a MetaGrammar.
We have reachedthe conclusionthat of the four
grammardevelopmentstrategiesproposed,themost
promisingone consistsin automaticallyacquiring
an abstractlevel of syntacticrepresentation(such
astheMetaGrammar).Futurework will consistin
pursuing this automaticacquisition effort on the
PennTreebank. In parallel, we are investigating
how the abstractlevel we acquirecan be usedto
generateformalismsotherthanTAGs(e.g.LFG).
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