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Abstract

In this paper we presenta novel ap-
proach for building parallel syntacti-
cally annotatedsentencedor different
framavorks andlanguages.Thesesyn-
tactically annotatedsentencesare au-
tomatically generatedrom a compact
higher level of syntacticabstractiona
MetaGrammar hierarchy, which min-
imizesthe needfor humanintervention
in building annotatedest-suites. With
a single hierarchy eachsentencegen-
eratedis automaticallymappedto sev-
eral annotationgtraditional constituent
structure LFG F-structuredependenc
structureand constraintgrammarrep-
resentation)thus allowing one to di-
rectly comparethe coverageof gram-
mars basedon different framewvorks.
Furthermore,also with that samesin-
gle compacthierarchy the tool gener
ategparallelannotatedentencefor dif-
ferentlanguageswhich may prove use-
ful for MachineTranslationevaluation.

1 Introduction

A large numberof grammarformalismsexist for

which expensve dedicatedtools such as wide-

coveragegrammars,parsersetc. have beende-
veloped. All these grammarformalisms have

the samegoal: formalize the syntax of natural
languageso that it can be processedy a com-
puter However, they resortto verydifferentmeans
andto very differentformatsof representationt

achieve this goal. Broadly speaking,somefor-

malismsrely on the notion of PhraseStructure,
othersrely onthenotionof syntacticfunction,oth-

ersonthenotionof dependeng andyetagainoth-

ers on the notion of “constraint” or on a hybrid

type of syntacticinformation?

1Sometimesthe dichotomy phrase-structurgersusde-
pendeng structureis deemedlanguagedependenbecause

As pointedout in (Sutcliffe et al., 1996), this
variety of formatsbecomesa problemwhenone
wantsto directly comparegrammars. One stan-
dardway to evaluatethe coverageof a grammar
consistsin comparingthe analysisof the gram-
marto agold standardanalysid.e. hand-corrected
syntacticallyannotateddata. Traditionally when
talking aboutsyntacticallyannotatedlata,onedis-
tinguishestreebankssuchasthe PennTreebank
(Marcuset al., 1993), which consistof naturally
occurring text and often contain complex syn-
tactic phenomenand a large lexicon, from test-
suites, such as TSNLP (Lehmanand al, 1996).
A testsuiteis a setof artificially built sentences,
which are sortedby linguistic phenomenaand
designedto containa limited lexicon? Evalu-
ation approacheswhich rely on treebankstend
to be favored by the statistical parsingcommu-
nity becauseof their empirical flavor. However,
rather than opposingtreebanksto test-suites,it
seemgmorefruitful to seebothascomplementary
tools, eachhaving its advantagesand drawbacks
for evaluationpurpose.Whenevaluatingthe per
formanceof a grammaragainsta treebank,one
can obtain quantitative measuredy computing
metricssuchas precision,recall, crossingbrack-
etsetc3 However, onecannot obtainqualitative
measurese. which syntacticohenomenarehan-
dled by the grammar Sincetest-suitesentences
aresortedby phenomende.g. wh-questionedb-
ject, passie with no agent,...), whenevaluating

phrasestructurerepresentationare thoughtto be lessade-
quateto formalize the syntaxof so-calledfree word order
languages but eventhis is not to be taken for grantedsince
thereare,for instancedependencgrammargor Englishand
phrasestructuregrammardor Japanesesuchasthe HPSG
grammauof (Y.Mitsuishietal., 1998).

2Anothercharacteristiof test-suiteis thatthey may con-
tain ungrammaticakentencesn purpose put we do not ad-
dressthisissuehere.

3For an overview of the variousmetricsusedwith their
respectre advantagesanddravbacks seee.g. (Carroll etal.,
1998)



the performancef agrammaragainstatest-suite,
one may find, in addition to the metricsabove,
which syntacticphenomenarebadly handled(or
not handledat all) by the grammay thusgiving a
clearindication asto which grammarrules need
to be addedor improved. Moreover, whendevel-
oping a grammarwithin a given framework, for
a given domainand a given language more of-
ten than not, an annotatedreebankfor this spe-
cific <framewvork,domain,language triplet will
not be available. For applicationsrequiring par
allel grammardor severallanguagesthe problem
is evenmoreacutesincevirtually notreebanlkcur
rently existswith parallelannotationgor naturally
occurringtext in morethanonelanguagé.

However, both Treebanksand test-suitesare
costly to build: usually oncethe datato be an-
notateds chosern(beit realworld-dataor artificial
data),it is then parsedand hand-corrected.The
hand-correctiorphaserequiresextensve human
intervention. We proposeto departfrom this 2-
phaseschemeof annotationInstead we encodea
compacthigherlevel of syntacticabstractionthe
MetaGrammafMG), from which annotateddata
is generatedThis allows usto make the develop-
mentof test-suitegasterby reducingthe needfor
humanintervention,andalsoby makingit possi-
ble to generatefrom a singleMG hierarchy par
allel test-suitegor differentlanguagesndframe-
works?

In thefirst part of this paper we introducethe
notionof MetaGrammaandexplainhow it canbe
usedto classify and generatesyntacticallyanno-
tatedsentences.

In the secondpart of this paper we explain
how the abstractlevel allows to “share” syntac-
tic knowledgeamongdifferentlanguagesanddis-
cusshov we have generatedparallel annotated
datafor EnglishandGerman.

In the third part of this paper we explain how
this approachhasallowed us to generaten par
allel the samedataannotatedor differentsyntac-
tic framewvorks. More specifically we focuson

4This may partly explain why industrialresearctproject,
suchas Xerox XLE, still develop large hand-craftedgram-
marsinsteadof inducingthemfrom treebanks.

SAnother advantageof our approachis that thereis not
needfor a parsey andfor disambiguationmanualor auto-
matic)in orderto build atest-suite.

phrasestructureannotation,dependenc annota-
tion, LFG F-structureannotationand constraint
grammarannotation.

Finally, in the lastpartof this paper we discuss
directionsfor future work, including the question
of extendingthe approachto naturally occurring
text in orderto bridgethe gapbetweentreebanks
andtest-suites.

2 What isaMetaGrammar ?
2.1 Theoretical Issues

The notion of MetaGrammamvas originally pre-
sentedin (Candito,1996)% Her goal wasto au-
tomatically generatea wide-corerage Tree Ad-
joining Grammar(TAG)’ while minimizing hu-
maninterventionin the grammarwriting process,
andthuseasinggrammardevelopmentand main-
tenanceTheideais to addahigherlevel andcom-
pactlayerof linguistic descriptionwhichimposes
agenerabrganizationfor syntacticinformationin
athree-dimensiondiierarchy.

e Dimensionl: initial subcatgorization

e Dimension2: valeny alternationsandredis-

tribution of functions

e Dimension 3: surface realization of argu-
ments.

Eachterminalclassin dimensionl describesa
possibleinitial subcatgorization (i.e. transitive,
ditransitive etc...). Eachterminalclassin dimen-
sion2 describes list of orderedredistritutionsof
functions(e.g. it allows to add an agumentfor
causaties,to eraseonefor passve with noagents
...). Eachterminalclassin dimension3 represents
the surfacerealizationof a surfacefunction (ex:
declaresf a direct-objectis pronominalizedwh-
extracted,etc.). Eachclassin the hierarchyis as-
sociatedo the partialdescriptiorof atree(Rogers
and Vijay-Shanler, 1994) which encodedather,
dominanceequalityandprecedenceelationsbe-
tweennodes. A well-formedtreeis generatedy
inheritingfrom exactly oneterminalclassfrom di-
mensionl, oneterminal classfrom dimension2,
and n terminal classedrom dimension3 (where
n is the numberof agumentsof the elementary

A similar metagrammatool for TAGs may be found in
(Xia, 2001)

"We do not presentTAGs here,sinceit is orthogonalto
our concern.Sufice it to saythatthe basicrulesarephrase-
structuretrees.



tree being generated). For instancethe elemen-
tary tree for Par qui sem accompgnée Marie
(By whom will Mary be accompanied)s gener
atedby inheriting from transitivein dimensionl,
from passive-no-gentin dimensior2 andsubject-
nominal-irverted for its subjectand questioned-
objectfor its objectin dimension3. This compact
representatiomllows oneto generatea 5000tree
grammarfrom a hand-craftechierarchyof a few
dozensof nodes,esp. sincenodesare explicitly
definedonly for simple syntacticohenomené.

This particular MG tool was usedto develop
a wide-corerageTAG for French(Abeille et al.,
1999)(5000grammarrules),aswell asamedium-
size TAG for Italian (Candito,1999). It is worth
mentioningthat in additionto proposinga com-
pactrepresentationf syntacticknowvledge,(Can-
dito, 1999) began exploring whethersomecom-
ponentsof the hierarchycould be re-usedacross
similar languagegFrenchandItalian). However,
shedevelopedtwo distincthierarchiego generate
grammardor thesetwo languagesandgenerated
only grammardor the TAG framawork °. We ex-
tend the use of the MetaGrammarwhosebasic
roleis to generatdrees,in orderto generat@nno-
tatedstringsi.e. sentencef atest-suite.In order
to achieve this, we simply add one dimensionto
the organizationabove: a Lexicalization dimen-
sion which allows us to specifylexical itemsi.e.
thewordswhichwill appeaiin the annotateden-
tence.Wealsopushfurtherthecross-languagand
cross-frameork potentialof a MetaGrammaor-
ganizationby generatingannotatedsentencesor
English and Germanfrom one single hierarchy
and for different frameworks: traditional phrase
structure LFG F-structureDependengtree,con-
straintgrammarannotation.

In additionto that, the syntacticallyannotated
sentencesve generateare classifiedby syntac-
tic phenomenathanksto the notion of Hypertay,
which was introducedin (Kinyon, 2000). The
mainideabehindhypertagss to keeptrack,when
treesaregeneratedrom a MG hierarchy of their

8Nodesfor complex syntacticphenomenare generated
by automaticcrossing®f nodesfor simplephenomena

®For croos-languaggrammardevelopment,onecanalso
citetheLFG ParallelGrammaiproject(Butt etal., 2002),but
to the bestof our knawledge,this projectdoesnot explicitly
explorerule-sharingacrosdanguages.

salientsyntacticcharacteristicg.e. the terminal
classesusedfor generatingthe treé®. For in-
stancetheverbgivein A bookwasgivento May
couldbeassignedhe hypertag:

Subcat:Ditransitive

Valeng alternationsPassve no Agent

Subject: CanonicaNP

ArgumentRealization Object: CanonicaNP

Although we retainthe linguistic insights pre-
sentedin (Candito, 1996), that is the notions of
multi-dimensionsto model syntax, with one di-
mensionfor subcatgorization,onedimensionfor
valengy alternationpnedimensionfor therealiza-
tion of syntacticagument,andonedimensionfor
the realizationof lexical items, we usea differ-
ent MetaGrammatool which is lessframevork-
dependenandsupportghenotionof hypertag.
2.2 Practical Issues
TheMG compilerwe usefor generatingest-suites
is presentedn (Gaiffe et al., 2002)! In the
(Gaiffe etal., 2002)tool, eachclassin the MG hi-
erarchyencodes:

e |ts SuperClasse(s)

e A Hypertagwhich capturesthe salientlin-

guisticcharacteristicsef theclass.

e Whattheclassneedsandprovides

e A setaquasi-nodes

¢ Constraints between quasi-nodes (father

dominatesprecedesequals)

¢ Traditionalfeatureequationdor agreement.

The MG tool automaticallycrosseshe nodes
in the hierarchy looking to create “balanced”
classesthatis classeghat do not neednor pro-
vide anything}? Then,for eachbalancederminal
classesthe structuralconstraintson quasi-nodes
areunified, andif the unificationsucceedsa pair
<description,treg is generated.Figure1 shavs
asimpleexampleof how onecangeneratéhe an-
notatedsentence3 heboy seesa dud for phrase
structure.

1°Thenotionof hypertagvasinspiredby thatof supertags
presentedn (Srinivas, 1997),which consistsin assigninga
TAG elementaryreeto eachlexical itemin asentencehence
enrichingtraditionalPOStagginginformation. However, hy-
pertagsareframenork-independent.

HThis  compiler is freely available on
http://lwwwloria.fr/equipes/led/outils/mgc/mgc.html

2Anotherway to view this is by analogyto the notion of
resourceallocationgraphs.
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Figurel: Generatiorof sentenc& heboyseesa dud

Note that with the same hierarchy but with
slightly differentdominanceand precedenceon-
straintson the hierarchynodes pneobtainsa sen-
tenceannotatedor phrase-structurdgut with dif-
ferentlinguistic choiceg(e.g.anX-barrepresenta-
tion of thesentence).

A firstadvantageof theapproachs thatthesyn-
tacticpohenomenaoveredarequitesystematiand
theannotatiorcoherentif sentencearegenerated
for  “transitive-passie-whExtratedByPhrag”
(e.g. By whom was the mouseeaten?y, and if
the hierarchy includes ditransitve verbs, then
the automatic crossing of phenomenaensures
that sentencesvill be generatedor “ditransitive-
passie-whExtractedByPhrase(i.e. By whom
wasPetergivena present).

A secondadwantageof the approactis to min-
imize the needfor humaninterventionin the test-
suite building process. Human intervention is
neededo “organize”thelinguistic knowledgei.e.
encodethe hierarchy and thento verify that the
output sentencesre valid. Thereis no annota-
tion phaseaafterthegenerationlf thegeneratioris
notsatishctory eitherbecaussomesentenceare
ungrammatical,or somesyntacticstructuresare
deemedncorrect,thenchangesare madedirectly
in theMG hierarchyandneverin apost-generation
phase.This ensuress homogeneityof the annota-
tion which is not necessarilypresentwith tradi-
tionalhand-annotatioapproaches.

A third and essentialadvantageis that it is
straightforvard to have parallel annotationgyen-
eratedrom a singlehierarchy We devote the next
two sectiongo this topic.

3 Generating Cross-L anguage
Annotated Data

Traditionally phrase-structuregrammars are
deemednot well suited for languagessuch as
Germanwhich exhibit a relative free-word order
The English sentencdoday the boy seesa dudk
has only 3 possible orders (with today at the
beginning or at the end of the sentence,or,
felicitousin somecontexts, just beforethe verb).
The samesentencein German, heute sieht der
Junce eineEnte has6 possibleword orders since
all the combinatoricsbetweenthe constituents
areallowed aslong asthefinite verbis in second
position (the “V2" effect). Moreover, German
also allows an expletive construction: es sieht
der Junge eine Ente heute thus doubling the
numberof possibleword ordersto 12. However,
the MG tool allows usto generatell the possible
word-orders simply by leaving someprecedence
relationsunspecified. In the appendix,we shav
how 18 English sentencessorted by syntactic
phenomenaorrespondo 82 sentencei German
becauseof word order variations. This total of
100 sentencescovers for English and German
declaratve sentencessentencesvith subordinate
clauseswith or without a complementizersen-
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Figure2: Generatiorof four word ordersfor Der Junge siehteineEnte
Largeplainarronsindicateinheritancdinks in thehierarchy Smallerarronsindicatea crossingof final classesvhich produces

anoutput

tenceswith or without a temporalmodifier, and

for Germarsentencewith or withoutanexpletive

es This constitutesa sampleof the annotated
sentencegeneratedy our hierarchy Becausef

spaceconstraints,we are not able to reproduce
here the syntactic annotations,but the data is

availableuponrequesto theauthors.

Figure 2 illustrateshow we generatethe Ger
man versionof our sentencdrom Figure 1 (the
boy seesthe dudk). We retain the English hier
archy but adda specialclassfor V2, called \Vor-
feld (at the left in Figure 2). Of course,the lex-
ical items (at the right in both Figures1 and 2)
aredifferentaswell. Thishierarchycorrectlygen-
eratesthe four possibleword-orders: Der Junge
siehteineEnte eineEntesiehtder Junge, essieht
der Junge eineEnte essiehteineEnteder Junge.
All the sentencefave the samehypertag,except
for the Vorfeld value, which is ExpletiveSubject
or Object Exceptfor the classesn the lexical-
izationdimensionwhich arelanguageadependent,
classesrethesameasfor English,with theexcep-
tion of the Vorfeldrealizationclassandits descen-
dants. (The figuresomit somedetailsfor reasons
of space.)

In using a single hierarchyfor multiple lan-
guagespone of courseis immediatelyfacedwith
the question of what level of granularity one
should use in expressingthe catayories of the
metagrammarfor example,in describinga verb-
secondanguagesuchasGermanpnecouldoptto
“bury” the syntaxof verb-secondn the language-
specific partial description associatedwith the
classeof the hierarchy Alternatvely, onecould
introduce (as we have donein Figure 2) a Vor-
feld classwhichthe Germarnmain-clausesentence
(but notthe Englishverbor the Germarembedded
verb) obligatorily inherits. It is clearthatthis ap-
proachis interestingwhen several languagesare
to be modelled,someof which are verb-second,
andothersof which arenot. Furthermorepnecan
might modelthe occupationof the Vorfeld either
assubclassesf Vorfeld (aswe have done),or us-
ing agumentrealizationclassegin fact,thesame
as for English topicalization). Finally, if oneis
modelling a large numberof V2 languagespne
needgo consideithevarietyof V2 behaior found
cross-linguisticdy with respecto the locationof
the non-finiteverb (VO or OV), the occurrenceof
V2 in embeddedtlausegseethe complex beha-




ior in Mainland Scandingian), or the occasional
V3 effect (Kashmiri). Thus, we seethat our ap-

proachdoesnotimposea linguistic choicefor the

cross-linguistiomodellingof syntax,but it allows

for a wide variety of approachesvhich can be

chosenas a function of researchand application
needs.

4 Generating Cross-Framework
Annotated Data

Sofar, we have explainedhow we producesen-

tencesannotatedor phrase-structurae now ex-

plain how we produceothertypesof syntactican-

notation: LFG F-structuresdependengc annota-

tions,andconstraintgrammarannotation'L.3

As we've seenin the previous section, the
MG generatoputputspairsof <FeatureStructure-
Tree>. Whenthe MG is usedto generatea gram-
mar, thenthetreeis interpretedasa grammarrule
(notion of “elementarytree” in the TAG frame-
work) and Featurestructureis meantto repre-
senta descriptionof this tree. However, the <
FeatureStructure — Tree > pair canbeinter
preteddifferently In theprevioussectionwe have
seerthatthetreesgeneratethy theMG mayrepre-
senta whole Phrase-structurannotatedsentence,
andthe featurestructurerepresents description
of that sentence But the generatedree doesnot
have to representa Phrasestructuretree: it can
aswell representa dependengc tree, an LFG F-
structure(with co-indicesto accountfor reentrant
features)por aflat treeconsistingof only oneroot
nodeanddaughtedeaves (with oneleaf for each
wordin thesentence)whereeachleafis annotated
with constraingrammarannotation.

So, by using the the exact sameMG hierar
chy usedfor generatingPhrase-structurannota-
tion, we have generatedhe very samesentences
for Englishand German,but this time annotated
with dependengcstructures.

Figure 3 shavs how we generateannotations
for Theboy seesthe dudk, for dependenc Note
that the hierarchyis identical to the one on fig-
ure 1, exceptfor the constraintsfor building the

13For the constraingrammarannotationwe have usedthe
outputfor English of the ENCCG demoavailable online at
www.conneor.com/demos.htmlFor LFG, anddependengc
annotationsye produce‘standard’analysis but aswe have
seenn theprevioussectiondifferentlinguistic choicescould
bemade.

Quasi-tree We usethe sametechnique(changing
the constraintn quasi-treesjo generatd FG F-
structuresandconstrainigrammarannotations.

Of courseall the sentencef the appendixare
generatedn a similar fashionusing 26 classes.
Thecross-languagand-framework parallelismof
the sentencess ensuredoy the hypertag. For in-
stanceall the examplespresentedn figuresl, 2
and3 have acommonhypertagkernel:

construction:Declaratve
Sucat:Transitve
tense:simpleenglish:+/-
german:+/-

Subject:NP

Object:NP

5 Conclusion and Future Work

We have shawvn a new way to produce cross-
languageandcross-frameork test-suitesusinga
commonMetaGrammabhierarchy which reduces
the needfor humaninterventionin the develop-
ment process. The sametechniqguemay be ap-
plied for generatingcross-languageand cross-
framevork grammarswhich is a problemwe are
currentlyinvestigating.We planto expandthe hi-
erarchyto generatdargertest-suites*

Moreover, in futurework, we planto applythe
sametechniqueto naturallyoccurringtext, which
would prove promisingfor producingparalleltree-
banksfor variousframeworks. If we assumehat
a treebankalreadyexists (suchasthe PennTree-
bank),ourtaskwould beto extracthypertaggrom
the existing annotation(which, in the caseof the
PennTreebankcanbe done,using someheuris-
tics), and then usethe hypertagso generatean-
notationsfor the samecorpusin differentframe-
works. If notreebanlexists,we have to dothehy-
pertaggindy hand,andassigradependengstyle
structureto the sentenceWe canthenproceedn
the samemanneras before,using a single hand-
annotatiorto derive thetreebankdgor the different
frameworks. Thus,we believe thatthe useof hy-
pertagsas a framewvork-neutralrepresentatiorof
relevant syntacticfeaturescan greatly reducethe
dependencef treebank®n particularformalisms

143calingup hasnotbeena problemto generatggrammars
of morethan5000rules(see(Kinyon andProlo, 2002)for a
detaileddiscussion)andpresentsio intrinsic difficulties for
test-suitegeneration.
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andframeaworks.
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Appendix 1. Sampleof ParallelEnglish-Germarsentences/e generate.

SyntacticPhenomena

#Engl-Germ.

English

German

Declaratie-NoModif-SimpleEnse

14

Theboy seesaduck

Der JungesiehteineEnte
EineEntesiehtderJunge
EssiehtderJungeeineEnte
EssiehteineEntederJunge

Declaratve-NoModif-Coumpound@nse

1-4

Theboyhasseenaduck

DerJungehateineEntegesehen
EineEntehatderJungegesehen
EshatderJungeeineEntegesehen
EshateineEntederJungegesehen

Declaratve-Modif-Simpleense

2-12

Todaytheboy seesaduck

Theboy seesaducktoday

HeutesiehtderJungeeineEnte
HeutesiehteineEntederJunge
DerJungesiehteineEnteheute
Eine EntesiehtderJungeheute
EssiehtderJungeeineEnteheute
EssiehteineEntederJungeheute
DerJungesiehtheuteeineEnte
Eine EntesiehtheutederJunge
Essiehtheuteder JungeeineEnte
EssiehtheuteeineEntederJunge
EssiehtderJungeheuteeineEnte
EssiehteineEnteheutederJunge

Declaratve-Modif-Coumpound&nse

Todaytheboy hasseera duck

Theboy hasseena ducktoday

HeutehatderJungeeineEntegesehen
HeutehateineEntederJungegesehen
Der JungehateineEnteheutegesehen
Eine EntehatderJungeheutegesehen
EshatderJungeeineEnteheutegesehen
EshateineEntederJungeheutegesehen
Der JungehatheuteeineEntegesehen
Eine EntehatheutederJungegesehen
EshatheutederJungeeineEntegesehen
EshatheuteeineEntederJungegesehen
EshatderJungeheuteeineEntegesehen
EshateineEnteheuteder Jungegesehen

SubordinateWhCompl-NoModif-Simple Ense

He saysthattheboy seesa duck

Er sagt,dassderJungeeineEntesieht
Er sagt,dasseineEntederJungesieht

SubordinateWhCompl-NoModif-Coumpound@nse

1-2

He saysthattheboy hasseena duck

Er sagt,dassderJungeeineEntegesehetat
Er sagt,dasseineEntederJungegesehetat

SubordinateWhCompl-Modif-Simple®nse

2-6

He saysthattodaytheboy seesa duck

He saysthattheboy seesa ducktoday

Er sagt,dassheuteder JungeeineEntesieht
Er sagt,dassheuteeineEnteder Jungesieht
Er sagt,dassderJungeeineEnteheutesieht
Er sagt,dasseineEnteder Jungeheutesieht
Er sagt,dasseineEnteheuteder Jungesieht
Er sagt,dassder JungeheuteeineEntesieht

SubordinateWhCompl-Modif-Coumpound&nse

2-6

He saysthattodaytheboy hasseenaduck

He saysthattheboy hasseena ducktoday

Er sagt,dassheutederJungeeineEntegesehernat
Er sagt,dassheuteeineEntederJungegeseherat
Er sagt,dassderJungeeineEnteheutegeseherat
Er sagt,dasseineEnteder Jungeheutegeseherat
Er sagt,dasseineEnteheuteder Jungegeseherat
Er sagt,dassder JungeheuteeineEntegeseherat

SubordinateNoCompl-NoModif-Simplehse

2-6

He saystheboy seesa duck

Er sagtderJungesiehteineEnte
Er sagteineEntesiehtderJunge
Er sagtessiehtder JungeeineEnte
Er sagtessiehteineEntederJunge

SubordinateNoCompl-NoModif-Coumpouneiise

1-4

He saystheboy hasseena duck

Er sagtderJungehateineEntegesehen
Er sagteineEntehatderJungegesehen
Er sagteshatderJungeeineEntegesehen
Er sagteshateineEnteder Jungegesehen

SubordinateNoCompl-Modif-Simpleshse

2-12

He saystodaytheboy seesa duck

He saystheboy seesa ducktoday

Er sagtheutesiehtderJungeeineEnte
Er sagtheutesiehteineEntederJunge
Er sagtderJungesiehteineEnteheute
Er sagteineEntesiehtderJungeheute
Er sagtderJungesiehtheuteeineEnte
Er sagteineEntesiehtheutederJunge
Er sagtessiehtder JungeeineEnteheute
Er sagtessiehteineEntederJungeheute
Er sagtessiehtder JungeheuteeineEnte
Er sagtessiehteineEnteheutederJunge
Er sagtessiehtheutederJungeeineEnte
Er sagtessiehtheuteeineEntederJunge

SubordinateNoCompl-Modif-Coumpouneiise

He saystodaytheboy hasseena duck

He saystheboy seesa ducktoday

Er sagtheutehatderJungeeineEntegesehen
Er sagtheutehateineEntederJungegesehen
Er sagtderJungehateineEnteheutegesehen
Er sagteineEntehatderJungeheutegesehen
Er sagtderJungehatheuteeineEntegesehen
Er sagteineEntehatheuteder Jungegesehen
Er sagteshatderJungeeineEnteheutegesehen
Er sagteshateineEnteder Jungeheutegesehen
Er sagteshatderJungeheuteeineEntegesehen
Er sagteshateineEnteheutederJungegesehen
Er sagteshatheuteder JungeeineEntegesehen
Er sagteshatheuteeineEntederJungegesehen




