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Preface

The papers in this volume were presented at the workshop Heterogeneity in
Linguistic Databases, which took place on July 9, 2004 at Potsdam University.
The workshop was organized by project D1: Linguistic Database for Informa-
tion Structure: Annotation and Retrieval, a member project of the SFB 632,
a collaborative research center entitled Information Structure: the Linguistic
Means for Structuring Utterances, Sentences and Texts.*

A prominent feature of the SFB 632 is that it unites projects that base their
research on empirical data. The individual projects collect and annotate lin-
guistic data of various types, which then constitutes the ground for further
research. A central project provides the technical infrastructure for building,
maintaining, and retrieving this data. Similar to many current comparable re-
search projects, the SFB deals with very heterogeneous linguistic data. This
heterogeneity results from a number of factors: First, primary data itself is het-
erogeneous, differing with respect to size (e.g., single sentences vs. sentences
in context), modality (monologue vs. dialogue, text vs. speech), and language.
Second, rich, multi-level annotations often require data structures of various
types (attribute-value pairs, trees, pointers, etc.). Third, data is often annotated
by means of different, task-specific annotation tools (e.g., by tools for syntax,
discourse, or co-reference annotation). Furthermore, similar to the data, the
needs and backgrounds of potential users of the data vary: Researchers come
with tasks of diverse types—ranging from manual exploration to automatic sta-
tistical computations—and differ with regard to their computer skills. This
diversity must be reflected by the retrieval facilities.

The workshop brought together developers and users of linguistic databases
from a number of research projects that work on an empirical basis, all of which
have to cope with some of the issues sketched out above. The first four papers
address aspects of heterogeneous data from the point of view of database de-
velopers; the remaining three papers focus on data exploitation by the users.

In his paper Unity in Diversity: Integrating Differing Linguistic Data in
TUSNELDA, Andreas Wagner presents the TUSNELDA corpus, a collection of
diverse sub-corpora, which differ with regard to object languages, text types,

LFor more information about the SFB 632, visit ht t p: / / www. sf b632. uni - pot sdam de/ ,
for project D1, seeht t p: / / www. sf b632. uni - pot sdam de/ pr oj ect s/ d1.



annotation types, and underlying linguistic theories. The underlying, XML-
based annotation scheme TUSNELDA is both sufficiently flexible to cover the
diversity of the data as well as uniform enough to enhance data (re)usability.

Thomas Schmidt’s paper EXMARaLDA und Datenbank ,Mehrsprachigkeit’
— Konzepte und praktische Erfahrungen (in German, with extended abstract
in English) addresses concepts and principles in the development of a database
for heterogeneous speech data, such as the importance of standardization at
different levels of data processing. He also reports practical experiences with
users and technologies, including time costs in developing the database.

In her paper Heterogeneity and Standardization in Data, Use, and Anno-
tation: a Diachronic Corpus of German, Anke Liideling describes problems
specific to diachronic corpora, such as the highly variable orthography of old
texts. She proposes a flexible corpus design that encompasses this variability
and, at the same time, supports standardized annotation.

Multiple Hierarchies: New Aspects of an Old Solution by Andreas Witt
addresses problems posed by data annotations with (i) multiple/overlapping hi-
erarchies and (ii) heterogeneous tagsets. He discusses different SGML/XML-
based solutions and proposes a redundant encoding, which replicates the pri-
mary data for each hierarchy and tagset and makes use of Prolog facts for data
representation.

Roland Meyer’s paper VP-Fronting in Czech and Polish—A Case Study in
Corpus-Oriented Grammar Research shows how corpus data can be used for
the examination of a specific linguistic phenomenon. He examines VVP-fronting
in Czech and Polish and its information-structural facets. Referring to different
corpora with varying types of annotation, he discusses user requirements with
regard to annotations and search facilities.

George Smith (Refining Queries on a Treebank with XSLT Filters. Ap-
proaching the Universal Quantifier) argues for the importance of the univer-
sal quantifier in query languages, which is a prerequisite for (easy) retrieval
of many linguistic phenomena but is often not implemented due to efficiency
reasons. He presents XSLT stylesheets that implement the universal quanti-
fier; these stylesheets can be used, for example, to further filter the results of a
TIGERSearch query.



In their paper Exploring Lexical Patterns in Text: Lexical Cohesion Anal-
ysis with WordNet, Elke Teich and Peter Fankhauser present an analysis and
exploration of lexical cohesion. First, lexical chains are annotated in a corpus,
based on WordNet. A specific tool then allows the user to analyze the chains
manually. Statistic analyses of the data show, among other things, that length
and type of lexical chains depend on the register of the text.

We are very grateful to the authors for their contributions to this volume.
We would also like to thank them for their presentations at the workshop, which
stimulated some very interesting and fruitful discussions.

Stefanie Dipper
Michael Gotze
Manfred Stede
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Unity in Diversity:
Integrating Differing Linguistic Datain TUSNELDA

Andreas\Wagner

Universitt Tubingen

This paperdescribeshe creationand preparationof TUSNELDA, a
collection of corpusdatabuilt for linguistic researchThis collection
containsa numberof linguistically annotateccorporawhich differ in

variousaspectsuchaslanguagetext sorts/ datatypes,encodedan-
notationlevels, and linguistic theoriesunderlyingthe annotation.The
paperfocuseson this variationon the onehandandthe way how these
heterogeneoudataareintegratedinto oneresourceon the otherhand.

1 Intr oduction

The principal concernof the collaboratve researctcentre(Sonderforschungs-
bereich)SFB 441 at University of Tubingenare the empiric datastructures
which feed into linguistic theory building. In order to approachthis general
Issuefrom a considerablevariety of researclperspecties,SFB 441 comprises
different projectseachof which empirically investigatesa particularlinguis-
tic phenomenonn a particularlanguageor languagefamily. The respectre
researchinterestsrangefrom suboptimalsyntacticstructuresin German,lo-
calandtemporaldeicticexpressionsn Bosnian/Croatian/Serbianr Portuguese
andSpanishtio semanticoles,caseelationsandcross-clausakeferences Ti-
betanto mentionjustafew. As empiricalbasisfor theirresearchmary projects
createelectronicallyaccessibleollectionsof linguistic dataand preparethem
to fit their particularneedsIn mostcasesthesecollectionsare corpora.How-
ever, a coupleof projectsdealwith data(e.g.lexical information) which are
more adequatelyepresentedby an Entity-Relationshippaseddatamodeland
thusareimplementedn relationaldatabasesatherthancorpora.

Interdisciplinary Studieson Information Structure 02 (2005):1-20
Dipper, S.,M. GotzeandM. Stede(eds.):
Heterogeneityn Focus:CreatingandUsingLinguistic Databases
(©2005AndreaswWagner



2 AndreaswWagner

All datacollectionsbuilt within SFB 441 projectsare assembledn one
repositorycalledTUSNELDA (= TUebingr SammlundNutzbaer Empirisder
Linguistister DAtenstruktuen, Tubingencollectionof reusableempirical,lin-
guistic datastructures) Especially the different corporaare integratedinto a
commonXML-basedenvironmentof encoding storageandretrieval. This in-
tegrationis particularly challengingdueto the heterogeneityf the individual
corporawhich differ with regardto thefollowing aspects:

e languagege.g.GermanRussianPortugueseTlibetan,...)

e text types/ datatypes(e.g.newspapeitexts, diachronictexts, dialogues,
treebanks,..)

e catgoriesof information coveredby the annotation/ annotationlevels
(e.g.layout, textual structure morpho-syntaxsyntax,...)

e underlyinglinguistic theories

This paperdescribeshe approactpursuedo integratetheseheterogeneous
corpusdata.Section2 providesan overvien of the corporabuilt by the indi-
vidual projects.This overview illustratesthe diversity of the data.Section3
addressetheirintegrationin TUSNELDA. In particular aspect®f theannota-
tion processthe annotatiorschemes&ndthe underlyingdatamodel,aswell as
corpusmanagemendndretrieval arediscussed.

2 SFB441Corpora

This sectionprovidesanoverview of the differentcorporacreatedn SFB441.
In the following listing, eachprojectengagedin corpusbuilding is mentioned
togetherwith the investigatedlanguageand the respectre corpora.For each
corpus,a shortgeneraldescriptionis given, includingits sizeanda list of the
annotatiorievelsencodedn it.
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Project Al: “Representationand automatic acquisition of linguistic data”
German

e TUBa-D/Z (Tubinger Baumbank desDeutschen/ Zeitungstexte)
manuallyannotatedreebanl{approx.15,000sentences)

— syntacticstructures

e TUPP-D/Z (TuUbinger Partiell Geparstesk orpus desDeutschen/
Zeitungstexte
newspaperorpus;syntacticallyanalysedy meanof arule-baseahunk
parsercreatedin the project(approx.200 million words; only partially
integratedin TUSNELDA)

— text structuregparagraphssentencdéoundariesetc.)
— syntacticstructures

Project A3: “Suboptimal syntactic structur es”
German

e Databaseof Grammaticality Judgements
manuallyannotatedxamplesentencesriginatingfrom linguistic litera-
tureincludinggrammaticalityjudgementgapprox.1,000sentences)

— morphologicafeatureqe.g.case)
— syntacticstructures

Project B1: “Cor pus basedstudy of addressand linguistic politenessin the
Slavonic languages”

Russian

e Russianinterviews
interviews in newspapergapprox.290,000words)
— text structures
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e UppsalaCorpusof Modern Russian
balancedRussiancorpus compiled in Uppsala;extendedby morpho-

syntacticannotationby meansof a POStaggercreatedn the project(1
million words)

— text structures
— morphologicalfeatured POStags

Project B3: “Modal verbsand modality in German”
German
e Goetzvon Berlichingen
Early New High Germantext, digitisedfor the TITUS project(approx.

43,000words)

— text structure
— layout(pageandline breaks)

Project B8: “Cor pus-basedanalysisof local and temporal deicticsin
(spontaneously)spoken and (reflected)written language”

Bosnian/Croatian/Serbian

e TUbinger BKS-Korpus
Comic Corpus,Bosnianinterviews, Novosadskikorpusof Spolen Lan-

guage(approx.127,000words)

— text structure/ dialoguestructure
— markingandclassificatiorof deicticexpressions

— situationalcontect (accompawing gesture)

Project B9: “Local and temporal deixisin the Romancelanguages—
History and variation”
PortugueseSpanish
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e TUPoDia (Tubinger PortugiesischeDiachrone Texte)
Portugueseliachronictexts (approx.260,000words)

— text structure
— markingandclassificatiorof deicticexpressions

e BraToLi (Brasilien ToledoLima)
transcriptionf spolkendialogs(including situationaldescriptionsfrom
Brasil, Toledo,andLima (approx.10,000words)
— dialoguestructure
— markingandclassificatiorof deicticexpressions
— situationalcontext

Project B11: “Semantic roles,caserelations,and cross-clausal eferencein
Tibetan”
Tibetan

e Tibetan Corpus
texts from differentregionsandepochgcurrentlyapprox.700clausesto
be extended)

— text structure

— layout(pagebreaks)

— morphologicafeatureqe.g.case)

— syntacticstructures

— verb—agumentstructures

— cross-clausateferenceganaphoriaeferencevia empty aguments
andpronouns)

For someof thesecorpora substantiakxtensionsareervisagedo cover ad-
ditionalannotatiorlevels.For example the Germartreebankr iBa-D/Zwill be
extendedby co-referencennotationthe Tibetancorpuswill beaugmentedy



6 AndreaswWagner

lexical resourcesand Englishtranslationswhich will be alignedto the anno-
tatedtexts.

3 Integration in TUSNELDA

All the corporamentionedn the previous sectionform the componentgsub-
corpora)of the TUSNELDA corpus.This meansthat they areintegratedinto

a commonernvironmentregarding annotation,data managementand corpus
guerying.This ervironmentis basedon XML technology This hastwo major
advantagesFirstly, XML offersthe flexibility requiredto encodeall the pecu-
liarities of the heterogeneoudatasketchedabove. Secondly varioussoftware
for encodingmanagingandqueryingXML documentss availableandcanbe
employed. The alternatve, developing and implementingsuch software from

scratchappearsnfeasiblein view of thediversity of requirement$or encoding
andprocessinghedifferentcorpora.

In detail,theintegrationof the differentcorporainvolvessereralstages:

1. developmentof unified annotationschemeswhich cover all (combina-
tionsof) annotatiorevelsrealisedn the TUSNELDA sub-corpora

2. transformationof the individual corporainto a format which obeys the
respectre annotatiorschemes

3. storingandmanaginghe TUSNELDA sub-corporan anXML database
4. implementationof queryinterfaceswhich aretailoredto the respectre

annotatiorevelsto be searched

3.1 Annotation Process

As notedin sectionl, theindividual sub-corporaf TUSNELDA arebuilt sep-
aratelyin the respectre SFB 441 projects.Moreover, their diversity implies



Unity in Diversity: TUSNELDA 7

that differentannotationproceduresare mostadequateand efficient in the re-
spectve corpusbuilding actwities. In this respectiwo basicscenarioxanbe
distinguished:

In one scenario,a proprietarydataformat and correspondingproprietary
softwareis employedfor annotationThis is appropriatan casethereis anes-
tablishedway of annotatingthe informationto be coveredby the corpus,and
In casea commonand corvenientannotationtool is available which supports
thisannotationFor example theprojectsthatcreatesyntactiareebankemploy
annotate(cf. Plaehn(1998))for thattask.This tool is widely usedfor building
collectionsof syntactictrees It providesanumberof convenientfeaturesvhich
speedup annotationsuchasa graphicalinterfaceandfacilities for interactve
semi-automati@nnotation.annotateencodeghe datain the proprietaryNE-
GRA format. A specialcaseof this scenarias the useof tools for automatic
annotation,suchas POStaggersor shallov parserswhich of courserequire
specificinput and outputformats. Integrating corporabuilt thatway in TUS-
NELDA compriseswo stepsFirstly, annotatiorscheme$ave to bedeveloped
and/oradaptedo cover all informationencodedn the corpora.Secondlythe
corporahaveto beconvertedfrom theirrespectre proprietaryformatinto XML
structureswvhich areconformingto the corresponding USNELDA annotation
schemeAs agenerakule, this formatconversioncanbe doneautomatically

In the alternatve scenario,annotationimmediatelyrestsupon the TUS-
NELDA annotationschemesj.e. TUSNELDA-conforming XML markupis
createddirectly. This procedureis appropriateif a commonpracticefor an-
notatingthe sort of informationto be encodedn the corpusdoesnot yet exist.
Guidedby their specificresearchnterestssomeprojectscreatecorporawhich
cover certainpeculiaraspectgor combination®f aspectsjor which neitheran
establishecannotationschemenor a tailored annotationtool is available. For
example,it wasall but clearin advancehow to adequatelyencodethe closely
interrelatedaspectof syntacticstructure verb—agumentstructureand cross-
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clausalreferencein the Tibetancorpus.To handlesuchcasesa preliminary
annotatiorschemds developedin advance(asa DTD), andannotations per
formedaccordingto this schemeusinga generalXML editor. In the courseof
the annotationprocesswith growing experienceregardingthe data,it usually
turnsout thatrevisionsandextensionof the provisionalschemearenecessary
to appropriatelyencodecertainpeculiaritiesand/orto improve the possibilities
of retrieving interestingnformation.Thus,theschemas incrementallyadapted
to theseemeging requirementsn this scenariotheannotatiorgenerallyhasto
beperformedmanually However, to increaseefficiengy, we aimatautomatising
annotatiorstepswhereser possible(e.g.assigninguniquelDs to elements)As
annotatiorsoftwarewe mainly usethe CLaRK system(cf. Simov etal. (2001)),
an XML editor which hasbeendevelopedespeciallyfor encodinglinguistic
resourcesOn the one hand,this tool is not restrictedto specificformatsbut
supportszany XML DTD. Ontheotherhand,it comprisesa numberof facilities
to performannotatiorstepsautomaticallyor semi-automaticallysuchasregular
grammarenginer constraininechanismsvhichaddspecificmarkupdepend-
ing onthecontext. Thesefacilitiesareflexibly configurableandadaptableo the
particularannotatiorschemen use?

3.2 TUSNELDA Annotation Scheme

Various generalrequirementgyuide the definition of annotationschemedor
TUSNELDA. First of all, theseschemedave to be exhaustve, i.e. they must
captureall kinds of informationwhich is encodedwithin the differentannota-
tion levels in the TUSNELDA corpora.As a secondcrucial requirementthe
schemesshould be corvenientwith respectto both annotationand retrieval.
This meansthey shouldbe designedn a way which facilitatesmanualanno-

1 WagnerandZeisler(2004)outline how thesefacilities areemployed for annotatingthe Ti-
betanCorpus.
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tation andallows the specificationof “intuitive” searchqueries.Thesecriteria
imply two further requirementsyhich in a senseare complementaryto each
other On the one hand,the schemesave to be openfor differentlanguages
andlinguistictheories.Thisis necessarginceTUSNELDA is multilingual and
its corporaare basedupondiffering theoreticapproachesOn the otherhand,
analogoustructureandphenomenan thedifferentcorporashouldbeencoded
in analogousvays.This enhanceseusabilitybecausét allows for thedevelop-
mentof commonmechanism$or annotatioror formatcorversionaswell asthe
iImplementatiorof analogougsetrieval interfaces(includingthe specificatiornof
similar—if notidentical—searclgueries)or thedifferentcorpora.ln addition,
keepingthe annotationschemessuniform aspossiblerevealscommonalities
anddeviationsof theinformationencodedn the differentcorpora.

Despitethediversity of thecorporain TUSNELDA, they all sharethesame
genericdatamodel: hierarchicalstructures it is mostappropriateto encode
the phenomenaapturedin the TUSNELDA corporaby meansof nestedhi-
erarchies,augmentedoy occasional‘secondaryrelations” betweenarbitrary
nodedn thesehierarchiesThis distinguisheS USNELDA fundamentallyfrom
corporawhoseannotationis basedon other datamodelssuchas, for exam-
ple, timeline-basednarkupof speechcorporaor multimodal corpora(e.g. cf.
Schmidt(2004)).Suchcorporaencodethe exacttemporalcorrespondenche-
tweeneventson parallellayers(e.g.the coincidenceof eventsin speeclandac-
comparying gestureor the overlapof utterancesyvhereadierarchicalaspects
aresecondaryln TUSNELDA, however, hierarchicalinformation(e.g.textual
or syntacticstructures)s prevalent,while capturingthe exacttemporalcoinci-
denceof differenteventsin generalis not of primary relevancein theresearch
within SFB441.

Guidedby theserequirementswe decidedto develop annotationschemes
whichencodanformationasembedde@nnotatior(i.e.themarkupis placedo-
cally ator aroundthecorrespondingext) ratherthanstandof annotationwhere
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the markupis storedin a separatdile, including pointersto the primary text).
Essentiallythis decisionrestson two majorconsiderations.

Thefirst consideratiorconcernghe requiredsuitability of the schemedgor
manualannotationn particularandcorpusprocessingn general While stand-
off annotationappeardo becomea “quasi standard”paradigmfor linguistic
annotation thereis still a lack of generalsoftware supportingthis paradigm.
Usually, projectsencagedin standof annotationdevelop their own software
which is tailoredto their specificneeds Suchsoftwarewould, if atall, beonly
of limited usefor annotatinga corpusin TUSNELDA. Furthermoredueto the
diversity of our corpora,we needgeneralXML-aware tools which are adapt-
ableto particularrequirement®f eachindividual corpus.Currently suchtools
(XML editors,formatcornversiontools, XML databaseandqueryenginesyre
optimisedfor processindhierarchicalXML structuresj.e. they arewell suited
for embedde@nnotationyhile providing atbestrudimentarysupportfor stand-
off annotation.

The secondconsiderationis the fact that embeddedannotationindeedis
sufficient for encodingour data.Standof annotatiorwould be necessaryf the
structurego beencodedormedoverlappinghierarchiesywhich cannotoe mod-
elled within a single XML document.Actually, this problem doesnot arise
for our data.The structureprimarily encodedn the TUSNELDA corporaare
at the textual and/orsyntacticlevel. Since syntacticstructuresconstitutesub-
sententialhierarchieswhile text structuresdefinesupersententiahierarchies,
thesestructureslo not overlapsothatthey canbe capturedwithin asingledoc-
umenthierarcly. Concurrenthierarchicalunits occuronly mamginally andare
not of primaryimportance.Theseunits concernthe physical (layout) structure
of the annotatedexts, e.g. pageboundariesSuchboundariesare marked by
empty XML elementge.g.<pb/> for a pagebreak),which do not violate the
well-formednes®f thedocument.
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<S>
<clause-
<ntNode>
<tok>
<orth>khra-phru-gu</orth>
<pos>NOM:anim~pers</pos>
</tok>
<ntNodeCat-NP</ntNodeCat-
<desc-
<case-Abs</case-
</desc>
</ntNode>
<tokid="v6" >
<orthn="2">med-tshug</orth>
<pos>VFIN</pos>
<desc>
<featuretype="part’ >NEG</feature>

</desc>
</tok>
<clauseCatsimple</clauseCat
</Iclause-
<punct>|</punct>
<Is>

Figurel: Exampleannotatiorfrom Tibetancorpus(1)

3.3 Examples

This sectionprovides sereral exampleswhich illustrate diverse(combinations
of) annotatiorievels capturedn theindividual corporaandhow thesedifferent
sortsof informationare encodedTheseexampleswill alsoillustrate how the
balancebetweerthedesireduniformity andtherequiredflexibility w.r.t. differ-
entlanguagesindtheoriess achieved.
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Figurel, takenfrom the TibetanCorpus,exemplifiesthe encodingof syn-
tactic structures.<tok> elementsamnark the tokens(i.e. words) of a text with
their orthographicor phonemicrealisation(<orth>) andpart-of-speeclelassi-
fication (<pos>). A phraseis encodedoy an <ntNode> (non-terminalnode)
element;<ntNodeCat marksits cateyory. For clausalconstituentsthereis a
specialelement<clause- (including <clauseCat specifyingthe clausecate-
gory)? <ntNode> and<clause- elementsnayberecursiely nestedTokens,
phrasesandclausesnayreceveafurtherlinguisticdescription(<desc>). Such
descriptionsmay containsimple featureslike casé€ or complex specifications
like theargumentstructureof averh

An examplefor the encodingof argumentstructuresn the TibetanCorpus
Is shavn in figure2. Thisencodingoelonggo theannotatiordisplayedn figure
1. In factit is locatedwithin the <desc> elementof the verb token (at the po-
sition indicatedby the dots)andpresentedherein a separatdigure just for the
sale of clarity. (This exemplifiestheintegrationof differentannotatiodevels—
syntacticconstituenstructuresandverb—agumentstructures—irone XML hi-
erarcly.) In detail,thedescriptiorcomprisega) the“canonical’argumentstruc-
ture(alist of <complement elementithin a <frame> element)and(b) the
“real” frame,i.e. therealisationof the agumentdn the clause jncluding addi-
tionalagumentqalist of <realComplement elementsithin a <realFrame-
element) Each<complement elementwithin <frame> hasa corresponding
<realComplement elementwithin <realFrame- (possiblymarkedasnotre-
alisedin the respectre clause,seebelow). The orderof <realComplement
items correspondgo the order of the respectre <complement items;addi-
tional complementsvhich occurin the clausebut arenotincludedin thecanon-

2 In somecorpora,no explicit distinctionis madebetweenclausaland other constituentsijn
thesecorporaclausesareannotatecdis<ntNode> insteadof <clause-.

3 A certainsetof commonfeaturesis definedin the annotationschemeby specificelements
suchas<case-, <number>, or <person-. Furthermoreageneraklementfeature- (with
a‘type’ attribute)allows the specificatiorof any kind of feature.
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<frame>
<complement
<role>POS&/role>
<case-Aes</case-
</complement
<complement
<role>EXST&/role>
<case-Abs</case-
</complement
<[frame>
<realFrame-
<realComplemend="v6cl” status=émpty >
<role>POS&/role>
<reftamget="v5¢cl > </ref>
</realComplement
<realComplementd="v6c2 >
<role>EXST&/role>
</realComplement
</realFrame-

Figure2: Exampleannotatiorfrom Tibetancorpus(2)

ical framearerepresentetly <realComplement elementappendeattheend
of the <realFrame- list. In casethe orderof complementsasrealisedin the
clausedeviatesfrom the canonicalcomplemenbrderasdefinedin <frame>,
<realFrame- recevestheattribute ‘order’, which encodeshe complemenbr-
derin theclause(asa sequencef role labels).

For eachcanonicabndrealcomplementthesemantiaole is specified Fur-
thermore eachcanonicalcomplementecevesa specificationof its case.The
encodingof argumentstructurealso capturesnformation aboutcross-clausal
referencesgspeciallytherelationbetweeremptyargumentgi.e. agumentanot
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<figureid="s45b3 >
<figTrans>
<spwho="Komandant>
<spolenFar>
Nadam sedagovoriSistinu . . . Idite , potrazite taoca,
a <markedtype="deic-demi>ovu</marked> dvojicu u
zatvor !
</spolenkar>
<situation>
<keywords>
<term>openhand</term>
<term>stretchedout</ternt>
</keywords>
</[situation>
<Isp>
</[figTrans>
</[figure>

Figure3: Exampleannotatiorfrom BKS Korpus(Comic Corpus)

overtly realisedin a clause)andtheir antecedents previous clauses’. To cap-
ture this kind of cross-clausateferencegach<realComplement recevesa
uniquelD. Emptyargumentge.g.thefirst <realComplement in theexample)
receve an attribute markingemptinessanda pointerto the correspondingn-
tecedenin thetext, which in mostcaseds a <realComplement specifiedin
the argumentstructureof someprevious clause Sucha pointeris encodedasa
referencdag (<ref>) with anattribute ‘target’ thatpointsto the ID numberof
thecorrespondingeferee.

Figure3 displaysthe encodingof a singlecomic picturein the BKS Comic
Corpus.This encodingsignificantly differs from the previous examplesin the

4 Theinvestigationof this phenomenoiis oneof the major researchinterestsof projectB11,
which s building the TibetanCorpus.
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coveredannotatiorevels;insteadof entirelycapturingcomplec syntacticstruc-
tures,it providespunctualinformationaboutspecificexpressiongin this case
deictics) and the situationalcontext of their usage,especiallyaccompaying
gestureA comicpicture(capturedby a <figure> element)s representetty a
transcription(<figTrans>) of the dialoguetaking placein this picture® Each
dialogueturnis encodedy a <sp> elementwith anattribute ‘who’ indicating
the spealer. The utterances capturedoy a <spolenRar> (spolken paragraph)
elementExpressionsf specificinterestasdeicticexpressionsn theBKS Cor-
pus,canbe marked by the element<marked>; the attribute ‘type’ providesa
classificationof the expression.In the example,the word “ovu” is marked as
demonstratie deictic (“deic-dem)). The element<situation> containsinfor-
mationaboutthe situationalcontet. In the Comic Corpus,this informationis
encodedhsa setof keywords(alist of <term> elementswithin a <keywords>
element)specifyinggestureaccompaning deictics.Notethatthis kind of tran-
scriptionbasicallymakes useof a hierarchicalschemeratherthana timeline-
basedschemeemployedfor othertranscriptionsof dialogue.Theresearctpur-
posewhich guidedthe creationof the Comic Corpus,i.e. the examinationof
deictic expressionsandco-occurringpointing gesture doesnot requirethe en-
codingof exacttemporalbverlapsbetweerdifferentutterancesnd/omonverbal
events.For thisreasonthetranscriptiorof comics wheresuchtemporaloverlap
Is notdeterminableis suitablefor theresearchntended.

Figures4 and 5 illustrate the opennessof the TUSNELDA annotation
schemedor differentlinguistic theories.Eachof thesefiguresshavs a syn-
tactic tree of a sentencefigure 4 from the TuBa-D/Z treebankfigure 5 from
the Databaseof GrammaticalityJudgementsBoth sentencesre in German
and have considerableeommonalitieswh-element‘wie”, “dass”-clausewith

> More exactly, thistranscriptiorincludesall written materiali.e. spokenutterancesiswell as
text displayedon someartefact,e.g.aboard,and“meta-situational’commentsf theauthor
locatedon top or bottomof the picture.
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transitve verb). However, they areassignedrery differentsyntacticstructures,
which reflectthe linguistic theoriesand assumptionsinderlyingthe two tree-
banks.Theannotationn TuBa-D/Zis guidedby thetheoryof topologicalfields
(atraditionaldescriptve theoryaccountingor the constituenbrderin German
sentencesyndtherestrictionto contet-free structuresywhichresultsin compa-
rably flat structuresvithout tracesin contrastthe Databasef Grammaticality
Judgementss intendedto comprisetreesin accordanceavith generatre syn-
tax, characterisetly highly nestedusuallybinary-branched$tructuresandthe
commonuseof tracesThe TUSNELDA annotatiorschemdor syntacticstruc-
turesis compatibleto bothapproaches,e. bothtreescanberepresentetty an
XML structureasin figurel. The TUSNELDA schemeneitherprescribes set
of POStagsandconstituentabelsnor constrainghe configurationof syntactic
trees.The only restrictionsit imposeson the encodingof syntacticstructures
Is the distinctionbetweentokens(words)andnon-terminahnodes(with the ad-
ditional possibility to identify clausenodesby a specialelement)andthe limi-
tationto treestructureswith possiblesecondaryedges.Theseconstraintanark
thebalancebetweerthe desirableuniformity andthe requiredflexibility which
Is appropriatdor TUSNELDA andits corpora.

3.4 CorpusManagementand Querying

After the stepof annotation(and, if necessaryformat corversion),a corpus
canbeimportedinto a databasevhich senesasthe centralplatform for man-
aging and queryingthe TUSNELDA corpora.As databasesoftware we em-
ploy TaminoXML Serverdevelopedby Software AG. Taminois a natve XML

databasandimplementseveraltechniquegor indexing XML documentsThis
allows an efficient searchin the data.Furthermore,Tamino providesa query
languagewhich is a subsetof XQuery (cf. Boaget al. (in progress))XQuery
Is being developedto sene asthe standardanguagefor queryingXML data.
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As Sasakiet al. (2004) point out, XQuery is particularly suitedfor retrieving
hierarchicalaspect®f annotatednaterial,which renderst lessusefulfor cor-
porawhich arenotbaseduponhierarchicaldatamodels However, asdiscussed
above, theannotationn TUSNELDA essentiallyis hierarchicallyorganisedso
thatXQueryis anappropriatejuerylanguage.

The datain the TUSNELDA collection are madepublicly accessiblevia
a WWW interface (www.sfb441.uni-tuebingen.de/tusnelda.htrilpe Tamino
softwareoffersvariousfacilitiesto configureHT TP-basednterfacedor search-
ing the XML databaseandformattingthe queryresults.We employ thesefa-
cilities to realiseweb interfaceswhich take into accountthe respectre pecu-
liarities of the individual corpora.The core of the searchmechanismis the
XQuery engineof the databaseThe usercan formulate queriesin a format
basedon XPathandXQuery. Concerninggeneralaccessibilityof the interface,
it makesmoresensdo rely onthesestandardanguages$or queryingXML data
thanon proprietaryquerylanguagesHowever, the prospectre usersof TUS-
NELDA, i.e. linguistic and philological researchersare usually not familiar
with theselanguagesTherefore we extendthe interfacewith variousmecha-
nismswhich renderthe interfacemore userfriendly. For instancewe provide
corpus-specifiexamplequeriesaswell astemplatesandsyntacticabbreviations
which facilitatethe formulationof “typical” queries Furthermorethe usercan
choosebetweenalternatve formatsof outputdisplay (e.g. syntacticstructures
can be viewed as graphicaltrees,labelled braclet structuresor XML struc-
turesasannotatedn the corpus).Suchfacilitiesandtheir suitability to improve
userfriendlinesswill besubjectto thefeedbackoy actualandprospectre users
insideandoutsideSFB 441. In this sensethe currentWWW interfaceis in a
preliminary stateandwill continuallybe refinedto improve its benefitfor the
linguistic researcltcommunity
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EXMARaLDA und Datenbank ,Mehrsprachigkeit’ —
Konzepte und praktische Erfahrungen”

Thomas Schmidt
SFB 538 ,Mehrsprachigkeit’, Universitdt Hamburg

This paper presents some concepts and principles used in the devel-
opment of a database of multilingual spoken discourse at the Univer-
sity of Hamburg. The emphasis of the first part is on general consid-
erations for the handling of heterogeneous data sets: After showing
that diversity in transcription data is partly conceptually and partly
technologically motivated, it is argued that the processing of transcrip-
tion corpora should be approached via a three-level architecture which
separates form (application) and content (data) on the one hand, and
logical and physical data structures on the other hand. Such an archi-
tecture does not only pave the way for modern text-technological ap-
proaches to linguistic data processing, it can also help to decide where
and how a standardization in the work with heterogeneous data is pos-
sible and desirable and where it would run counter to the needs of the
research community. It is further argued that, in order to ensure user
acceptance, new solutions developed in this approach must take care
not to abandon established concepts too quickly.

The focus of the second part is on some practical experiences with
users and technologies gained in the four years’ project work. Con-
cerning the practical development work, the value of open standards
like XML and Unicode is emphasized and some limitations of the
“platform-independent” JAVA technology are indicated. With respect
to users of the EXMARaLDA system, a predominantly conservative
attitude towards technological innovations in transcription corpus
work can be stated: individual users tend to stick to known functional-
ities and are reluctant to adopt themselves to the new possibilities.
Furthermore, an active commitment to cooperative corpus work still
seems to be the exception rather than the rule.

It is concluded that technological innovations can contribute their
share to a progress in the work with heterogeneous linguistic data, but
that they will have to be supplemented, in the long run, with an ade-
quate methodological reflection and the creation of an appropriate in-
frastructure.

Ich danke den Teilnehmern des Workshops fiir die fruchtbaren Diskussionen.

Interdisciplinary Studies on Information Structure 02 (2005): 21-42
Dipper, S., M. Gétze and M. Stede (eds.):
Heterogeneity in Focus: Creating and Using Linguistic Databases
©2005 Thomas Schmidt
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1 Einleitung

In diesem Aufsatz geht es um die Datenbank ,Mehrsprachigkeit’ und das Sys-
tem EXMARaLDA, die am SFB 538 ,Mehrsprachigkeit’ der Universitdt Ham-
burg entwickelt werden. Da deren konzeptuelle und technische Details bereits an
anderer Stelle ausfihrlich dargestellt worden sind (z.B. Schmidt 2004), soll der
Schwerpunkt hier einerseits auf solchen Aspekten liegen, die — geméall dem
Thema des Workshops — mit allgemeineren Fragen zum Umgang mit computer-
verwertbaren, heterogenen linguistischen Datenbestanden zu tun haben. Ande-
rerseits soll versucht werden, aus den praktischen Erfahrungen der nunmehr
vierjahrigen Projektarbeit einige Erkenntnisse abzuleiten, die tber den konkre-
ten Projektzusammenhang hinaus fur die weitere Arbeit auf diesem Gebiet inte-

ressant sein konnten.

2 Daten am SFB ,Mehrsprachigkeit’

2.1 Uberblick

Der Sonderforschungsbereich 538 ,,Mehrsprachigkeit* vereinigt in seinen vier-
zehn Teilprojekten eine Vielzahl von Forschern, die sich unter verschiedenen
Herangehensweisen dem Thema der Mehrsprachigkeit widmen. In der derzeit
laufenden zweiten Forderungsphase (2002-2005) ist der SFB in drei thematische
Teilbereiche — ,,Erwerb der Mehrsprachigkeit®, ,,Mehrsprachige Kommunika-
tion“ und ,Historische Aspekte der Mehrsprachigkeit” — gegliedert. In aus-
nahmslos allen Projekten dieser Teilbereiche wird auf empirischer Basis gear-
beitet, d.h. Ausgangspunkt der linguistischen Analysen bilden jeweils mehrspra-

chige Korpora geschriebener oder transkribierter gesprochener Sprache. Die fol-
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genden Ausfiihrungen beziehen sich auf die Korpora derjenigen Projekte, die

mit gesprochener Sprache arbeiten, genauer:

Projekt Sprachen Arbeitsgebiet, Datentypen (Transk.-
theor. Hintergr. System)
K1: Japanische und deutsche Japanisch Diskursanalyse Vortrags- und Planungs-
Expertendiskurse Deutsch Funktionale Pragmatik | diskurse

(HIAT / syncWriter)

K2: Dolmetschen im Kranken-

Portugiesisch

Diskursanalyse

Gedolmetschte Arzt-

haus Turkisch Funktionale Pragmatik | Patienten-Gespréache
Deutsch (HIAT / syncWriter)

K5: Semikommunikation und Dénisch Diskursanalyse Radiosendungen, Inter-

rezeptive Mehrsprachigkeit im Schwedisch Funktionale Pragmatik | views, Gruppen- und Un-

heutigen Skandinavien Norwegisch terrichtsgesprache (HIAT

/ HIAT-DOS)

E2: Simultaner und sukzessiver
Erwerb von Mehrsprachigkeit

Franzosisch
Portugiesisch

Syntax
Generative Grammatik

Spracherwerbsdaten (In-
terviewer-Kind-

Baskisch Interaktion)
Spanisch (LAPSUS)
Deutsch
E3: Prosodische Beschrankungen | Spanisch Phonologie Spracherwerbsdaten (In-
zur phonologischen und morpho- | Deutsch Optimalitdtstheorie terviewer-Kind-
logischen Entwicklung im bilin- Interaktion)
gualen Erstspracherwerb (IPA / WordBase)
E4: Spezifische Sprachentwick- Deutsch Syntax Spracherwerbsdaten (In-
lungsstérung und friiher L2- Turkisch Generative Grammatik | terviewer-Kind-
Erwerb Interaktion)
(DIGITRAIN / DACO-
DA)
E5: Sprachliche Konnektivitét Tarkisch Diskursanalyse Spracherwerbsdaten (E-
bei bilingual tiirkisch-deutsch Deutsch Funktionale Pragmatik | vokative Feldexperimente)

aufwachsenden Kindern

(HIAT / syncWriter)

2.2 Heterogenitat von Transkriptionsdaten

Die obige Tabelle deutet bereits an, dass hinsichtlich der Transkriptionsdaten am
SFB eine grolie Heterogenitat besteht. Diese resultiert teils aus konzeptuellen
Motiven, also aus Unterschieden, die eher (gegenstands-)theoretisch begriindet
sind, teils aus technologischen Motiven, also aus Unterschieden, die eher mit der
konkreten technischen Umgebung der praktischen Korpusarbeit zu tun haben.
Ein Beispiel flr eine Gberwiegend konzeptuell bedingte Heterogenitat fin-
det sich in den Transkriptionssystemen, nach deren VVorgaben Aufnahmen ge-
sprochener Sprache in digitale , VVerschriftlichungen® Uberfuhrt werden. Z.B.
bendétigen Projekte, die an diskursanalytischen Fragestellungen interessiert sind,

fir ihre Untersuchungen eine maoglichst prazise und nachvollziehbare Repréasen-
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tation des zeitlichen Gesprachsablaufs. Sie wéhlen daher ein Transkriptions-
system, das angemessene Mittel zum Abbilden simultaner Gespréachsbeitrage
und non-verbaler Kommunikation beinhaltet — fur die diskursanalytisch arbei-
tenden SFB-Projekte ist dies das mit der Partiturnotation arbeitende System HI-
AT (Rehbein et al. 2004). Fir Projekte, deren Hauptaugenmerk auf phonologi-
schen Fragestellungen liegt, ist hingegen vor allem eine moglichst exakte Repré-
sentation der lautlichen Gestalt isolierter Redebeitrage wichtig, wahrend der ge-
naue zeitliche Gesprachsablauf in der Transkription modellhaft ausgeblendet
werden kann. Das betreffende Projekt E3 arbeitet daher mit einfachen Listen
von IPA-transkribierten AuRerungen.

AusschlieBlich technologisch bedingt ist hingegen ein Unterschied in der
verwendeten Transkriptionssoftware: obwohl die Projekte K1, K2 und E5 einer-
seits und das Projekt K5 andererseits gleiche Arbeitsgebiete und theoretische
Hintergriinde aufweisen und folglich auch das gleiche Transkriptionssystem
(HIAT) verwenden, bewerkstelligten sie die Transkriptionsarbeit urspringlich
mit unterschiedlicher Software (syncWriter bzw. HIAT-DOS); und dieser Un-
terschied lag ausschlieRlich in der Rechnerausstattung, genauer: in den jeweils
bevorzugten Betriebssystemen (MAC OS bzw. Windows), der Projekte begriin-
det — eine betriebssystemubergreifend einsetzbare Software zum Transkribieren
in Partitur-Notation existierte nicht.

Wie die folgende Abbildung illustriert, ordnen sich weitere Aspekte der
Heterogenitat von Transkriptionsdaten auf einem Spektrum zwischen rein kon-

zeptuell und rein technologisch motivierten Unterschieden ein.

Konzeptuell Technologisch
Objektsprache(n) Notationsformen Software
Diskurstypen Datenstrukturen Datenformate

Transkriptionssysteme Software-Typen Betriebssysteme
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Weiterhin sind diese diversen Aspekte der Heterogenitat nicht unabhangig von-
einander: Beispielsweise zieht die (rein konzeptuell motivierte) Wahl eines be-
stimmten Transkriptionssystems oft unweigerlich die (teils konzeptuell, teils
technologisch motivierte) Wahl einer bestimmten Notationsform nach sich, die
wiederum eine Software erforderlich machen mag, die nicht plattformtbergrei-
fend implementiert ist und somit zwangslaufig auch die (eigentlich rein techno-

logisch zu motivierende) Wahl eines Betriebssystems vorbestimmt.

3 Prinzipien und Systemarchitektur der Datenbank ,Mehrsprachigkeit’

Die Heterogenitat der Transkriptionsdaten am SFB erschwert deren Austausch
zwischen einzelnen Projekten und stellt somit ein Hindernis fur die kooperative
Forschung dar: es ist meist nicht ohne Weiteres mdglich, die Projektdaten eines
Projektes in den Arbeitsumgebungen eines anderen Projektes anzusehen oder
auszuwerten, geschweige denn verschiedene Projektkorpora zu vereinen oder
mit anderen als den urspringlich vorgesehenen Werkzeugen zu bearbeiten. Dar-
uber hinaus verhindert die Vielfalt der Formate eine einheitliche und effektive
Archivierung der Daten und birgt so die Gefahr, dass aufwéndig erstellte Korpo-
ra auf lange Sicht unbrauchbar werden.

Ziel des SFB-Projekts ,Datenbank Mehrsprachigkeit’ ist daher die Konzep-
tion und Implementierung einer Plattform fir die Erstellung und Auswertung
von Korpora gesprochener Sprache, die die alteren projektspezifischen Losun-
gen ablésen und eine flexible Verarbeitbarkeit, Austauschbarkeit und Archivier-

barkeit von Transkriptionsdaten gewahrleisten soll.

3.1 Prinzipien

Jenseits der Details der konkreten Implementierung haben sich im Laufe der nun
vierjahrigen Projektarbeit einige grundlegenden Prinzipien herauskristallisiert,

die als Leitlinien bei der Entwicklung der Datenbank Mehrsprachigkeit dienen
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und von denen wir glauben, dass sie auch in anderen Zusammenhéangen, in de-
nen es um die computergestitzte Verarbeitung heterogener linguistischer Daten
geht, von Nutzen sein mogen. Diese Prinzipien sind im Folgenden zusammenge-

fasst.

3.1.1 Drei-Ebenen-Architektur
Die Datenbank Mehrsprachigkeit geht von einer Drei-Ebenen-Architektur der

computergestutzten Datenverarbeitung aus:

|
| L Auswertungs-
Anwendungs- Visualisierungs- | Werkzeuge
Eingabe-

ebene werkzeuge "Form"
Werkzeuge /
\\ Iy

Logische Zeitbasiertes
Ebene Datenmodell
I "Inhalt"

Physikalische XML-
Dateien

Ebene

Diese beinhaltet zun&chst eine Trennung von Form und Inhalt von Dokumenten,
die im Rahmen texttechnologischer Verfahren mittlerweile als selbstverstandlich
gilt, innerhalb der methodologischen Grundlagen linguistischer Transkription
aber bislang noch weitestgehend unbeachtet geblieben ist. Die Form von
Transkriptionen betrifft ihre graphische Darstellung, z.B. flr eine gedruckte
Ausgabe auf Papier oder flr die Anzeige in einem Transkriptions- oder Auswer-
tungswerkzeug auf dem Computerbildschirm. Viele Gegensatze bestehender
Transkriptionsverfahren, beispielsweise die jeweils favorisierte Notationsform
(z.B. Partitur- vs. Zeilennotation) oder die Darstellung spezifischer Gesprachs-
phanomene (z.B. ,,Pausenzeichen®), sind allein der Formebene zuzurechnen. Der
Inhalt von Transkriptionen besteht hingegen aus einer Menge von symbolisch
beschriebenen Gesprachseinheiten sowie deren Beziehungen zueinander. Rele-

vante Unterschiede zwischen Transkriptionssystemen auf der Inhaltsebene be-
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treffen beispielsweise die Definition und Benennung von Gesprachseinheiten
(z.B. AuRerungen vs. Phrasierungseinheiten) und den Detailliertheitsgrad der
Markierung von zeitlichen Relationen (s.0.). Durch eine konsequente Trennung
von Form und Inhalt kann bereits eine wesentlich erhdhte Flexibilitat im Um-
gang mit Transkriptionsdaten erzielt werden, denn sie ermdglicht es, ein und
dasselbe Dokument fir unterschiedliche Zwecke auf unterschiedliche Weise zu
visualisieren. Darlber hinaus bietet sie die Moglichkeit, rein formbasierte Diffe-
renzen zwischen verschiedenen Transkriptionssystemen durch eine einheitliche
Représentation auf der Inhaltsebene aufzuheben.

Uber die Trennung von Form (,,Anwendungsebene®) und Inhalt (,,Daten-
ebene®) hinaus sieht die Drei-Ebenen-Architektur eine weitere Unterscheidung
zwischen logischer und physikalischer Datenstruktur vor. Die logische Struktur
beschreibt unabhangig von konkreten technologischen Umgebungen die grund-
legenden Organisationsprinzipien fur Transkriptionsdaten in Form eines Daten-
modells.  Beispielsweise  wird im  Annotationsgraphen-Formalismus
(Bird/Liberman 2001) vorgeschlagen, Transkriptionsdaten auf der logischen E-
bene als azyklische gerichtete Graphen zu beschreiben, wéhrend das NITE-
Object-Model (Evert et al. 2003) von einem System U(berlappender Hierarchien
als grundlegender struktureller Organisationsform ausgeht. Auf der physikali-
schen Ebene hingegen wird festgelegt, wie diese abstrakten Datenstrukturen als
computerlesbare Dateien zu kodieren sind. Wie Bird/Liberman (2001) feststel-
len, ist nur durch eine Trennung von logischer und physikalischer Datenebene
sicherzustellen, dass Transkriptionsdaten (ber spezifische technologische Um-

gebungen hinaus langfristig nutzbar und austauschbar bleiben.*

! Gegenwartig tiberdeckt der flachendeckende Einsatz von XML diesen Umstand haufig. Da
XML oft nicht nur als Standard flr die physikalische Repréasentation strukturierter Daten
angesehen wird, sondern eng mit einem zugehorigen logischen (OHCO-)Datenmodell as-
soziiert ist, vernachlassigen einige aktuelle Ansatze diese essentielle Unterscheidung. Ge-
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3.1.2 Aspekte der ,,Standardisierung*

Im Zusammenhang mit der computergestitzten Verarbeitung heterogener Da-
tenbestdnde wird oft deren ,,Standardisierung® als grundlegendes Desiderat ge-
nannt. Die obigen Ausfiihrungen zu konzeptuell vs. technologisch bedingter He-
terogenitat und zur Drei-Ebenen-Architektur der Datenverarbeitung kénnen hel-
fen, verschiedene Aspekte dieses Begriffs zu differenzieren:

Fur diejenigen Unterschiede zwischen Daten, die sich aus konzeptuellen
Uberlegungen motivieren, verbietet sich eine Standardisierung. Weil unter-
schiedliche Forschungsziele und theoretische Hintergriinde teilweise unter-
schiedliche Datenformen zwingend erfordern, kann das Ziel einer projektiber-
greifend einsetzbaren L6sung nicht sein, eine vollstandig vereinheitlichte Form
flr Transkriptionsdaten vorzuschlagen. Vielmehr muss sich eine solche Losung
darauf beschranken, auf der Basis struktureller Gemeinsamkeiten verschiedener
Systeme ein abstraktes ,,Framework* zu erarbeiten, das mdglichst wenige onto-
logische Festlegungen? trifft und fur verschiedene theoretische Herangehenswei-
sen parametrisierbar ist.

Wahrend auf der logischen Ebene der Datenverarbeitung eine Standardi-
sierung also auf ein solch abstraktes Framework begrenzt bleiben muss, bieten
sich auf der physikalische Ebene weit reichende Mdglichkeiten fir die Nutzung
von Standards: viele praktische Probleme in der Arbeit mit heterogenen Daten-
bestdnden ergeben sich weniger aus deren prinzipieller konzeptueller Inkompa-
tibilitat, sondern vielmehr aus der Tatsache, dass sie in proprietdaren (binéren o-

der textbasierten) und damit schwer zu verarbeitenden Formaten vorliegen. Der

rade fur Transkriptionsdaten, deren grundlegende strukturelle Merkmale (insb. parallele
Strukturen) sich nicht vollstédndig in das ,,Standard-XML-Datenmodell“ einordnen, ist es
m.E. jedoch wichtig anzuerkennen, dass mit der Wahl von XML als Speicherformat noch
keine Entscheidung Uber eine logische Datenstruktur getroffen ist.

Auch Bird/Liberman (2001) bezeichnen ihren Annotationsgraphen-Ansatz als ,,ontologi-
cally parsimonious”.
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einheitliche Einsatz von XML und Unicode kann daher auf dieser Ebene bereits
zu einer entscheidenden Erleichterung der Verarbeitung beitragen.®

Auf der Anwendungsebene hingegen scheint eine Standardisierung weder
wiinschenswert noch notwendig. Eine Vielfalt von Darstellungsmdglichkeiten
fur Transkriptionsdaten kommt der Forschungspraxis ebenso entgegen wie die
Mdoglichkeit, ein und dasselbe Datum mit unterschiedlichen Software-
Werkzeugen bearbeiten zu kénnen, und die Trennung von Form und Inhalt von
Dokumenten stellt sicher, dass diese Vielfalt auf der Anwendungsebene keine

Inkompatibilitaten auf der Datenebene nach sich ziehen muss.

3.1.3 Bertcksichtigung bewahrter Arbeitsweisen

Die Konstruktion der Datenbank Mehrsprachigkeit findet in einem Umfeld statt,
in dem sich bereits viele verschiedene Ansatze fur die computergestitzte Verar-
beitung von Transkriptionen gesprochener Sprache — teilweise tber viele Jahre
hinweg — etabliert haben. Zwar verspricht das Projektziel einen offensichtlichen
qualitativen Sprung gegenuber all diesen Ansétzen; dennoch ist die Akzeptanz
der entwickelten Losungen in hohem Mafe davon abhédngig, dass bewahrte Ar-
beitsweisen nicht Gibergangslos tber Bord geworfen werden.

So mussen bereits beim Entwurf von Datenmodellen und -formaten Zuge-
stdndnisse an Unzul&nglichkeiten &lterer Datenbestdnde gemacht werden, denn
deren Uberfiihrbarkeit stellt eine unabdingbare Voraussetzung fir das Erreichen
der Projektziele dar. Die Konvertierung von ,,Legacy Data" ist daher alles ande-

re als eine triviale, rein technologische Aufgabe — sie flihrt notgedrungen zu ei-

3 Tatséchlich ist nach unserer Erfahrung der Schritt von einem beliebigen textbasierten oder
bindren Format zu einem XML-basierten Format in der Regel um ein Vielfaches aufwén-
diger als eine Uberfilhrung eines XML-Datums in ein anderes XML-Datum. Da XML sich
flachendeckend durchzusetzen scheint, steht zu hoffen, dass viele der momentan akuten
Probleme im Umgang mit digitalen Sprachressourcen in Zukunft obsolet sein werden.
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ner Reihe von Kompromissen und bestimmt so in entscheidender Weise die Ar-
chitektur des zu entwickelnden Systems mit.

Unter den Aspekt der Beibehaltung bewéhrter Arbeitsweisen fallt auch
die Berucksichtigung solcher Analyseschritte, die nur am Rande einer compu-
tergestitzten Korpusarbeit zuzurechnen sind: so beinhalten diskursanalytische
Verfahren als einen wichtigen methodischen Schritt eine intensive qualitative
Analyse eines gedruckten Transkripts. Die Ublicherweise bildschirmzentrierten
Verfahren computergestutzter Korpusarbeit missen daher um die (insbesondere
im Falle der Partiturnotation technisch anspruchsvolle) Moéglichkeit der Ausgabe
gedruckter Visualisierungen erganzt werden.Schlief3lich hat die Orientierung an
bewéhrten Arbeitsweisen auch dazu geftihrt, dass fir die Datenbank Mehrspra-
chigkeit generell ein ,,Bottom-Up*“-Konzept verfolgt wird, das eine verteilte Er-
stellung von einzelnen Transkriptionen und Korpora einer ,,zentralistischen“ Da-
tenverwaltung vorzieht. Die in vielen vergleichbaren Projekten angestrebte
» 1op-Down*“-L6ésung, nach der die Zusammenfiihrung verschiedener Datenbe-
stdnde in einer gemeinsamen Oberflache ein (bergeordnetes Ziel darstellt, hat
sich flr die Forschungspraxis am SFB 538 als nicht praktikabel erwiesen. Aus-
schlaggebend dafir waren einerseits Vorbehalte der einzelnen Forscher, die
teilweise ihre Kontrolle tiber Personlichkeits- und Urheberrechte bzgl. der Daten
gefahrdet sahen. Andererseits liel} auch die Pramisse, entwickelte Werkzeuge
maoglichst einfach Personen auflerhalb des SFB zur Forschung und Lehre zur
Verfiigung stellen zu konnen, eine Losung sinnvoll erscheinen, in der einzelne
Bestandteile des Systems mdglichst unabhéngig von einer lbergeordneten Ar-

chitektur nutzbar sind.*

* Natiirlich schlie@t eine solche ,,Bottom-Up“-Lésung nicht aus, dass dezentral erstellte Da-

ten in Ubergeordneten Strukturen zusammengefasst und zuganglich gemacht werden. Sie
beschrénkt sich aber darauf, die Voraussetzungen fiir einen solchen Schritt zu schaffen und
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3.2 Systemarchitektur

Folgende Abbildung illustriert die Systemarchitektur der Datenbank Mehrspra-
chigkeit:

" Legacy" [ Meta- / Konstellationsdaten j
Data
R - ) v
j—] EXMARaLDA
syncWriter -
Basic- =]
Transcription g ﬁ
> Segmented Q <
Transcription )
HIAT-DOS List- X =
Transcription
dBase /
4th Dimension Eingabe- Ausgabe- S Analyse-

Werkzeuge Werkzeuge Werkzeuge

Auf eine detaillierte Darstellung der Einzelkomponenten soll an dieser Stelle
verzichtet werden. Statt dessen modgen die folgenden Ausfuhrungen deutlich
machen, wie diese Architektur mit den im vorigen Abschnitt angefiihrten Prin-
zipien zusammenhangt:

Die zentrale Komponente der Systemarchitektur ist das EXMARaLDA-
Datenmodell. Dieses stellt eine eingeschrénkte und spezifizierte Version des
Bird/Libermannschen Annotationsgraphen-Datenmodells dar, geht also davon
aus, dass sich Transkriptionsdaten angemessen als azyklische gerichtete Gra-
phen auffassen lassen, deren Knoten den gemeinsamen Zeitbezug aller transkri-
bierten Einheiten reprasentieren und deren Kanten die nicht-zeitlichen Informa-
tionen tragen. Diesem zeitbasierten Datenmodell auf der logischen Ebene ent-

sprechen auf der physikalischen Ebene drei aufeinander aufbauende XML-

beldsst die Entscheidung und Kontrolle Uber die konkrete Form einer ibergeordneten Da-
tenverwaltung bei den Einzelprojekten.
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Formate: Die volle strukturelle Komplexitat des Datenmodells kann in einer
Segmented-Transcription reprasentiert werden. Basic-Transcription und List-
Transcription bilden jeweils strukturell vereinfachte Untermengen einer solchen
Segmented-Transcription. Die primdren Eingabeinstrumente (insb. der Partitur-
Editor) kdnnen der Effizienz halber zundchst auf diesen vereinfachten Unter-
mengen operieren und nach Abschluss des Eingabeprozesses die Daten automa-
tisch in das méchtigere Segmented-Transcription-Format tberfiihren.” Die Uber-
fihrung vorhandener Datenbestdnde besteht zunéchst in der Abbildung von de-
ren Strukturen auf das zeitbasierte Datenmodell und dann in der konkreten Kon-
vertierung der jeweiligen Dateien in die entsprechenden XML-Formate.

Datenmodell und -formate sind gemaR den obigen Uberlegungen prinzi-
piell unabhangig von Prasentationsformaten und Bearbeitungssoftware. Geeig-
nete Ein- und Ausgabewerkzeuge werden teilweise im Projekt selbst entwickelt
(EXMARaLDA Partitur-Editor), die Systemarchitektur sieht aber ausdricklich
vor, dass auch andernorts entwickelte Software, die auf &hnlichen Datenmodel-
len operiert (Praat, TASX-Annotator und ELAN), flr die Erstellung von EX-
MARaLDA-Daten verwendet werden kann.

Zusammen mit solchen Ein- und Ausgabewerkzeugen bildet EXMARaL-
DA bereits ein selbststdndig, d.h. ohne weitere (bergeordnete Komponenten,
nutzbares System und wird als solches auch vielfach in Forschung und Lehre
eingesetzt. Um dem Ziel gerecht zu werden, eine gemeinsame Plattform fur die
verschiedenen SFB-Projekte zu bilden, kann es jedoch durch weitere Kompo-
nenten ergénzt werden: Ein Korpus-Werkzeug (CoMa, EXMARaLDA Corpus-
Manager) erlaubt die Bundelung mehrerer EXMARaLDA-Transkriptionen zu

> Der in der Praxis hierfirr benutzte Mechanismus ist eine Finite State Machine (FSM), die
sich die RegelmaRigkeiten der verwendeten Transkriptionssysteme zunutze macht, um in
den transkribierten Symbolketten implizite Markierungen in explizite Strukturreprésentati-
onen umzuwandeln.
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einem Korpus, das wiederum in Form einer XML-Datei physikalisch représen-
tiert wird. Ein in der Entwicklung befindliches Analysewerkzeug (SQUIRREL,
Search and Query Instrument for EXMARaLDA) operiert dann auf Untermen-
gen solcher Korpora, die anhand einer Suche auf Meta- und Konstellationsdaten
(z.B. Sprechereigenschaften, verwendete Sprachen, Diskurstyp) ausgewahlt

werden.

4 Praktische Erfahrungen

Obwohl ein erheblicher Teil der sprachwissenschaftlichen Methoden sich heut-
zutage auf eine computergestiitzte Verarbeitung von Sprachkorpora stiitzt, und
obwohl innerhalb der vergangenen fuinfzehn Jahre eine Vielzahl entsprechender
Werkzeuge und Datenformate entstanden ist, bleibt die Entwicklung von com-
putergestltzten Systemen fir die linguistische Forschung ein Thema, das bislang
kaum Eingang in die wissenschaftliche Literatur gefunden hat. Bei Beginn des
Projekts ,,Datenbank Mehrsprachigkeit“ bestanden demzufolge lediglich vage
Vorstellungen Uber den zeitlichen und personellen Aufwand und die potentiellen
inhaltlichen und technologischen Schwierigkeiten, die ein solches VVorhaben mit
sich bringt. Im Laufe der nunmehr vierjahrigen Projektarbeit haben sich diese
Vorstellungen — in einem teilweise miuhsamen Lernprozess — konkretisiert, und
das Folgende ist der Versuch, einige der wesentlichen diesbeziiglichen Erfah-

rungen festzuhalten.

4.1 Entwicklungsarbeit

4.1.1 Technologien

Hinsichtlich der zu verwendenden Technologien wurden bereits zu Projektbe-
ginn drei verbindliche Entscheidungen getroffen:
Grundlage der physikalischen Datenrepréasentation sollten XML und Uni-

code sein, weil beide als offene Standards und aufgrund ihrer sich anbahnenden
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Akzeptanz in der gesamten Internet-Welt einen Ausweg aus dem Problem der
mangelnden Archivierbarkeit von Transkriptionsdaten versprachen. Dieses Ver-
sprechen ist eingehalten worden. XML- und Unicode-Technologie wird mittler-
weile zuverldssig von einer Vielzahl von Werkzeugen und Programmierbiblio-
theken unterstitzt, und der weitaus groRte Teil vergleichbarer Projekte weltweit
sieht ebenfalls XML- und Unicode-basierte Losungen fur die physikalische Rep-
rdsentation von digitalen Sprachdaten vor. Gegeniiber der Ausgangssituation, in
der die Vielfalt an proprietdren (und teilweise kaum dokumentierten) Formaten
und Kodierungen einfachste Verarbeitungsschritte oft unmdéglich machte, stellt
dies einen kaum zu Uberschétzenden Fortschritt dar. Weitere wesentliche Ver-
besserungen waren aus unserer Sicht vor allem dann zu erwarten, wenn auf
XML aufbauende Technologien (insbesondere XSLT, XSL:FO, SMIL) einen
der XML-Kerntechnologie vergleichbaren Grad der Unterstiitzung und Zuver-
lassigkeit erreichen wiirden.

Als Grundlage fur die Implementierung der Software wurde JAVA aus-
gewéhlt. Damit verband sich vor allem die Erwartung, mit vertretbarem Auf-
wand Werkzeuge entwickeln zu koénnen, die plattformubergreifend — insbeson-
dere in der Windows- und der Macintosh-Welt — einsetzbar sind. Grundsatzlich
ist auch diese Erwartung erfullt worden — alle EXMARaLDA-Werkzeuge sind
auf verschiedenen Betriebssystemen lauffahig —, allerdings hat sich die JAVA-
Philosophie des ,,Write once, run anywhere* stellenweise nicht bewahrheitet.
Dies liegt einerseits darin begrtindet, dass die Macintosh-Implementierung der
Java-Maschine bis heute unter gelegentlicher Instabilitdt und mangelnder Do-
kumentation leidet, was entsprechende fortwahrende betriebssystemspezifische
Anpassungen des Codes notwendig macht. Andererseits scheint besonders die
im Zusammenhang mit der Transkription gesprochener Sprache wichtige Arbeit
mit digitalisierten Medien-Signalen (Audio und Video) ein Teilbereich zu sein,

der von ,,hardware-fernen*“ Technologien wie JAVA prinzipiell nicht optimal
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unterstiitzt werden kann.® Auf lange Sicht wiinschenswert waren in dieser Hin-

sicht plattformspezifische Losungen mit entsprechenden Interfaces zu JAVA.

4.1.2 Entwicklungsphasen / Zeitlicher Aufwand

Eine weitestgehend unbekannte GroRe zu Projektbeginn war der fir die einzel-
nen Phasen der Entwicklungsarbeit zu veranschlagende zeitliche Aufwand. Un-
terscheidet man nach der gangigen Praxis des Software-Engineering in etwa die
folgenden Phasen der Entwicklungsarbeit — Planung/Analyse/Entwurf, Imple-
mentierung, Test, Dokumentation, Wartung, Benutzersupport —, so hat die Pro-
jektarbeit deutlich gezeigt, dass der zeitliche Aufwand fiir die ,,eigentliche” Pro-
grammierung (d.h. Implementierung und Wartung) der Software von den ubri-
gen GrolRen um ein Vielfaches tUbertroffen wird.

Zu Projektbeginn gestaltete sich zunéchst die Definition eines Anforde-
rungsprofils fur die zu entwickelnden Systemkomponenten sehr aufwandig. Die
Erwartungen der potentiellen Benutzer beschrénkten sich zunéchst auf sehr all-
gemeine Anforderungen (wie ,,Benutzerfreundlichkeit der Software®, ,,Hilfe bei
quantitativen Analysen®) und konnten auch in mehreren ,,Brainstorming“-
Treffen nicht hinreichend spezifiziert werden. Es wurde daher zunéchst auf der
Basis einer vorlaufigen Liste von winschenswerten Merkmalen ein Prototyp ei-
nes Transkriptionseditors implementiert und interessierten Personen zur Verfi-
gung gestellt. Dabei (und auch im folgenden Projektverlauf) zeigte sich, dass
das Testen und kritische Begutachten von Beta-Software eine Tatigkeit ist, die
einer Aufmerksamkeit und Sorgfalt bedarf, fur die in der alltdglichen For-
schungspraxis kaum Raum zu sein scheint — es erwies sich als sehr schwierig

und zeitaufwéndig, Forscher zur Auseinandersetzung mit einer Software zu be-

® Technologien wie das ,,Java Media Framework* und ,,Java Sound API* bieten zwar eine
durchaus brauchbare Unterstutzung fir grundlegende Funktionen in dieser Hinsicht. Sie
arbeiten nach unserem Eindruck jedoch merklich weniger prazise und zuverldssig als L6-
sungen, die in Sprachen wie C++ 0.4. implementiert wurden.
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wegen, die aufgrund ihres friihen Entwicklungsstadiums keinen unmittelbaren
praktischen Nutzen fur die aktuell anstehende Forschungsarbeit zu versprechen
vermochte. In diesem Sinne hat sich die urspringliche Erwartung, dass der all-
seits gedullerte dringende Bedarf an einer zeitgemaRen Transkriptions-Software
von sich aus zu einer Vielzahl von Testern fihren wirde, als triigerisch erwie-
sen. Entscheidende Abhilfe schuf hier erst die Einstellung von Hilfskraften, die
explizit mit dem Abfassen von Test-Berichten beauftragt wurden.

Nach diesen anfanglichen Schwierigkeiten hat sich inzwischen ein zirka
drei- bis viermonatiger Zyklus etabliert, in dem neue Software-Versionen uber
die Projekt-Website vertffentlicht, anschliefend Riickmeldungen tiber Bugs und
Verbesserungsvorschlage gesammelt und diese in die Software eingearbeitet
werden. Zu beobachten ist dabei, dass grundlegende Funktionserweiterungen
wesentlich langsamer wahrgenommen werden als Umgestaltungen in bereits
vorhandenen Komponenten. Die Zahl der ,,Power-User*, also von Personen, die
neue Programmfunktionen in ihrem vollem Umfang frihzeitig und intensiv nut-
zen, ist vergleichsweise gering; der Grofteil der Benutzer zeigt sich eher an der
Optimierung von Vorhandenem interessiert. Der wichtigste zeitliche Faktor bei
der Weiterentwicklung der Software ist aber mittlerweile weniger die Definition
und Implementierung der Anderungen und Erweiterungen selbst, sondern deren
Dokumentation in Form von Benutzerhandbiichern und Beispielen. Ahnliches
gilt fur die individuelle Beratung von Nutzern (vornehmlich tber E-Mail), die
einerseits zwar haufig nur die in der schriftlichen Dokumentation enthaltene In-
formation dupliziert, anderseits aber auch entscheidend dazu beigetragen hat,
dass mittlerweile eine wesentlich konkretere Vorstellung Gber den tatséchlichen

und potentiellen Nutzerkreis der Software besteht.
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4.2 Benutzer

Obwohl das Kernziel des Projektes in der Entwicklung einer Ldsung fir die Pro-
jektarbeit am SFB 538 besteht, hat die EXMARaLDA-Software (insb. der Parti-
tur-Editor) inzwischen eine recht weite Verbreitung tiber den SFB hinaus gefun-
den. Da bis vor kurzem der Download eine schriftliche Anmeldung voraussetzte
(und Uber die Erfahrungen aus dem individuellen Benutzersupport, s.0), besteht
zumindest eine ungefahre Vorstellung darlber, wie sich der derzeitige EXMA-
RaLDA-Benutzerkreis zusammensetzt: Nach einer vorsichtigen Schatzung wur-
den seit Dezember 2001 (Version 1.0. des Editors) ca. 800 Benutzerkennungen
angefordert. Weit Uber die Hélfte davon stammten von Studierenden, die EX-
MARaLDA im Rahmen einer sprachwissenschaftlichen Lehrveranstaltung nutz-
ten, dies zum allergrofiten Teil an deutschen Universitaten, teilweise aber auch
im Ausland, vor allem in der Schweiz und den USA. Ebenfalls in der Lehre
kommt EXMARaLDA bei der Lehramtsausbildung ftr Mathematiker und in der
Kommunikationsforschung zum Einsatz. Projekte, die EXMARaLDA in der
Forschung einsetzen, verfolgen zum Uberwiegenden Teil gesprachsanalytische
Fragestellungen, weitere Anwendungsfelder finden sich in der Spracherwerbs-
forschung und in handlungsanalytisch orientierten erziehungswissenschaftlichen
Projekten.

Wie bereits erwahnt, hat sich die aus dieser weiten Verbreitung resultie-
rende hohe Zahl von kritischen Rickmeldungen bereits positiv auf die Entwick-
lungsarbeit ausgewirkt. Darlber hinaus erlaubt sie erste Mutmaliungen dariber,
wie die Entwicklung computergestiitzter Systeme in der derzeitigen Forschungs-

landschaft aufgenommen wird. Zwei Aspekte scheinen mir hierbei besonders
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wichtig, und das Folgende ist ein Versuch, diese in der gebotenen Kiirze (und

Vorsicht’) zu formulieren:

4.2.1 Die Rolle des Computers in der linguistischen Methode

Man kann den Einsatz des Computers fir sprachwissenschaftliche Untersuchun-
gen unter zwei Gesichtspunkten betrachten: zum einen kann der Computer als
ein technisches Instrument gesehen werden, das vornehmlich dazu dient, gewis-
se Arbeitsschritte, die prinzipiell auch ohne seine Hilfe durchfiihrbar waren, zu
vereinfachen.? Zum anderen kénnen computergestiitzte Verfahren aber auch als
eine grundsatzliche Erweiterung des wissenschaftlichen Methodenrepertoires
aufgefasst werden, etwa indem der Rechner als ein Instrument zum Anfertigen
und Manipulieren wissenschaftlicher Modelle gesprochener Sprache betrachtet
wird.® Nach unserer Erfahrung ist im Bereich der Gesprachs- und Spracher-
werbsforschung, in denen EXMARaLDA vornehmlich zum Einsatz kommt, die
erste Sicht die eindeutig vorherrschende. Der Nutzen neuer Lésungen wird we-
niger danach beurteilt, welche neuen Mdglichkeiten sie bieten, sondern eher da-
nach, wie sie bestehende Methoden zu unterstiitzen vermogen. Konkret duf3ert

sich dies in der bereits angesprochenen Zuriickhaltung der Nutzer beim Erpro-

" Die hierbei unvermeidlichen und eigentlich unzulassigen Verallgemeinerungen bitte ich

nachzusehen. Dass sich diese subjektiven Eindriicke kaum ,,objektiv* durch Verweise auf
eine Offentliche wissenschaftliche Diskussion belegen lassen, ist Teil des Problems, das
hier thematisiert werden soll.

Beim Transkribieren betreffen solche Vereinfachungen z.B. die (auf dem Papier aufwéndi-
geren) iterativen Korrekturschritte, das (auf dem Papier teure und u.U. nicht verlustfreie)
Vervielfaltigen und Verteilen von Transkripten, das (bei analogen Geréten oft umsténdli-
che und verschleiBbehaftete) Abspielen der zu transkribierenden Aufnahme oder das (ohne
Computerunterstiitzung mihselige und u.U. unzuverl&ssige) Suchen nach sprachlichen
Ph&nomenen in grolReren Korpora.

Orlandi (2002) bringt diese unterschiedlichen Auffassungen wie folgt zum Ausdruck:
“[Some] colleagues refer to the computer as ‘just a tool” or ‘simply a bunch of techniques’,
as if ways of knowing did not have much to do with what is known. Because the computer
is a meta-instrument — a means of constructing virtual instruments or models of knowing —
we need to understand the effects of modelling on the work we do as humanists.” Vgl. da-
zu auch Schmidt (i.V.)
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ben solcher Funktionalitaten, die nicht bereits aus vorhandenen Systemen be-
kannt sind, aber auch darin, dass — bis auf wenige Ausnahmen — die Rolle com-
putergestitzter Verfahren in den methodologischen Grundlagen der genannten

Gebiete bislang weitestgehend unreflektiert bleibt.*

4.2.2 Kooperative Korpusarbeit

Ein leitender Gedanke bei der Konstruktion der Datenbank Mehrsprachigkeit ist
die Uberwindung von Hindernissen, die einem projektibergreifenden Zugriff
auf Korpora gesprochener Sprache derzeit im Wege stehen. Dies erscheint ei-
nerseits aus rein 6konomischen Gesichtspunkten wiinschenswert, denn die Er-
stellung von Aufnahmen und Transkriptionen ist bekanntermal’en mit hohem
finanziellem und personellem Aufwand verbunden, der sich umso eher rechtfer-
tigen lasst, je mehr Forschende auf die solchermalien entstandenen Ressourcen
zugreifen konnen. Andererseits sprechen auch gegenstandstheoretische Grinde
dafir, Korpusarbeit als eine kooperative Aufgabe wahrzunehmen, denn oft kann
nur durch die Zusammenlegung verschiedener Korpora die ,kritische Masse*
erzielt werden, die fur eine aussagekraftige (u.U. statistisch untermauerte) quan-
titative Analyse sprachlicher Phdnomene notwendig ist.

Im Bereich der Sprachtechnologie hat diese Erkenntnis bereits zu einer
ganzen Reihe von Initiativen und Institutionen geflhrt, die sich der Bereitstel-
lung einer organisatorischen und technischen Infrastruktur fir den Austausch
von digitalen Sprachressourcen widmen."* Innerhalb der nicht technologisch
ausgerichteten Linguistik wird die ZweckmaBigkeit solcher Bemihungen zwar

nicht grundsatzlich in Frage gestellt; es hat bis heute aber weder eine nennens-

1% Hingegen mangelt es nicht an Reflexionen (iber die Methode der Transkription als solcher.
Gerade auf diesem Gebiet versprechen moderne texttechnologische Methoden — z.B. die
0.9. Trennung von Inhalt und Form von Transkriptionen — aber eine grundlegende Erweite-
rung der Maglichkeiten etablierter Verfahren.

17 B. Organisationen wie ELDA oder LDC und Projekte wie EAGLES/ISLE oder ATLAS.
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werte Anbindung an solche Initiativen stattgefunden, noch existieren eigenstan-
dige Konzepte, um die mancherorts entwickelten Einzellésungen (zu denen z.B.
die CHILDES-Datenbank z&hlt) in praktikabler Weise miteinander zu verbin-
den. Projekte wie das hier vorgestellte (und weitere der auf dem Workshop pra-
sentierten Arbeiten) kdnnen zwar gewisse Voraussetzungen fur eine solche Inf-
rastruktur schaffen, indem sie zumindest innerhalb der Institutionen, an denen
sie angesiedelt sind, einen gemeinsamen Uberbau fiir die Korpusarbeit entwer-
fen. Mindestens ebenso wichtig wére jedoch eine dezidierte Bereitschaft der be-
teiligen Forscher, Fragen der Austauschbarkeit und Archivierbarkeit von
Sprachdaten von vorneherein in die Korpuserstellung einzubeziehen, und die
Entwicklung von Infrastrukturen, innerhalb derer Korpora anderen Interessierten
zur Verfligung gestellt werden konnen, aktiv zu unterstiitzen. Die in
Bird/Simons (2002) ausgefiihrte Beobachtung, dass diese Bereitschaft nicht un-
eingeschrankt gegeben ist, weil viele Forscher die Nachteile kooperativer Kor-
pusarbeit héher bewerten als die sich aus ihr ergebenden Vorteile®, kénnen wir

bestatigen.

5 Zusammenfassung und Ausblick

Wie andere vergleichbare Arbeiten zeigt auch das Beispiel der Datenbank Mehr-
sprachigkeit und EXMARaLDA, dass die Anwendung texttechnologischer Me-
thoden und Konzepte und der Einsatz standardisierter und plattformibergreifend
nutzbarer Technologien einen wesentlichen Fortschritt flr die Arbeit mit hetero-
genen linguistischen Daten mit sich bringen kann. Das vornehmliche Ziel des

vorliegenden Aufsatzes ist jedoch darauf hinzuweisen, dass dadurch nach unse-

12 Dies betrifft ganz besonders die Frage der Zitierfahigkeit wissenschaftlicher Primérdaten.
Bird/Simons (2002) sagen dazu: ,,Commonly, a researcher wants to derive recognition for
the labor that went into creating primary language documentation, but does not want to
make the materials available to others until deriving maximum personal benefit.”
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rer Erfahrung mindestens ebenso viele neue Fragen aufgeworfen wie alte beant-
wortet werden. Die nunmehr vierjéhrige Projektarbeit hat namlich immer deutli-
cher werden lassen, dass technologische Innovation (sprich: Softwarewerkzeu-
ge, Datenmodelle und -formate) nur eines von drei Standbeinen ist, auf die sich
eine solcher Fortschritt stitzt. Weitere entscheidende Verbesserungen sind zu
erwarten, wenn die Maglichkeiten, die durch technische Weiterentwicklungen
eroffnet werden, von einer entsprechenden methodologischen Reflexion beglei-
tet und durch den Aufbau einer geeigneten Infrastruktur innerhalb der betroffe-
nen Forschergemeinden unterstiitzt werden. Idealerweise wirde dazu die Ar-
beitsteilung zwischen Texttechnologen und Informatikern, die Software und Da-
tenformate entwickeln, und Sprachwissenschaftlern, die diese anwenden, teil-
weise aufgehoben oder zumindest starker als bisher durch einen interdis-

ziplinéren Dialog erganzt.
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Heterogeneity and Standardization in Data, Use, and Annotation:
a Diachronic Corpus of German

Anke Lideling
Humboldt-Universitat zu Berlin

This paper describes the standardization problems that come up in a
diachronic corpus: it has to cope with differing standards with regard
to diplomaticity, annotation, and header information. Such highly het-
erogeneous texts must be standardized to allow for comparative re-
search without (too much) loss of information.

1 Introduction

Most of the corpora in linguistics are fairly large corpora of modern lan-
guages (or language stages) that are characterized by a high degree of standardi-
zation in three areas: (a) the input data, (b) the annotation, and (c) the intended
use.

Input Data In modern languages/language stages orthography is standard-
ized, and texts of the same text type adhere to certain conventions or rules,
which makes these texts similar to each other. Most of the tools and mechanisms

for collection, pre-processing and evaluation of corpora—symbolic or quantita-
tive—exploit such regularities.

Annotation Most corpora are also standardized with respect to the annota-
tion—be it header information, positional annotation, or structural annotation.

Standardization efforts like TEI, OLAC, or IMDI" concentrate on these layers.

I want to thank Stefanie Dipper, Lukas Faulstich, Michael Gotze, UIf Leser, Thorwald
Poschenrieder, the DDD project members, and the audience of the Potsdam workshop for
valuable comments.
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Intended Use Corpora are usually collected with a given goal in mind and
are tailored to fit that goal. This is true even of seemingly ‘multi-purpose’ cor-
pora like the British National Corpus or the American National Corpus, which
are collected specifically for synchronic linguistic research.

On the other hand, we have many less ‘well-behaved’ corpora: corpora of
less studied languages with sometimes little orthographic standardization, or
corpus collections that encompass different languages and annotation needs that

do not easily conform to corpus-linguistic standards.

The goal of this paper is the description of the problems arising in standard-
izing the highly variable and heterogeneous data for a diachronic corpus of
German. | point to solution strategies and approaches for the representation of
the data.

In the following section, | describe the characteristics of our corpus
DeuTsCHDIACHRONDIGITAL, a diachronic corpus of German. In Sec. 3, | argue
that in addition to a maximally flexible corpus architecture and data model we
need a ‘corpus model’ that ensures standardization and homogeneity wherever

possible.

2 DeutschDiachronDigital

The project DEUTSCHDIACHRONDIGITAL? (henceforth DDD) aims at the collec-

tion, annotation, and presentation of a diachronic corpus of German, covering

! The URLs and references for all corpora, tools and other resources mentioned in this paper
are given in Section 5.2.

DeutschDiachronDigital is a Germany-wide interdisciplinary project with 12 partners
(universities and research institutions). It is still in its beginning phase, with the final
funding decision pending. The architecture was developed in a preparatory project funded
by the Senatsverwaltung fir Wissenschaft, Forschung und Kultur, Berlin. For more
information refer to http://www.deutschdiachrondigital.de/.

2
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the language stages Old High German (OHG), Old Saxon (Old Low German;
0S), Middle High German (MHG), Early Modern German (EMG), Middle Low
German (MLG), and Modern German (MG). DDD thus contains texts from
about 800 to about 1900 AD, the focus being on the older texts. The corpus is
designed in such a way that it can be used by scholars from (historical) linguis-
tics, (historical) philology, lexicography, history etc. This means that it must be
possible to annotate and search for very different kinds of information. Possible
research questions include: (i) how did the meaning or form of a specific word
change, (ii) how did a given syntactic construction change, (iii) what case do
the arguments of a given verb feature, (iv) how did a given genre (let’s say, the
novel) evolve, (v) what did a given author say about some philosophical con-
cept, (vi) how do letters written by women in the 17" century differ from letters
written by men?

At the moment there are quite a number of digitized texts and corpora of
older language stages of German, mostly collected in small individual projects
with differing standards with regard to diplomaticity, annotation, and header in-
formation. Because of these differences, it is at present not possible to conduct
qualitative or quantitative research across more than one language stage. A
further obstacle is that coverage of the languages stages is very different (for
MHG, for example, there are relatively large balanced corpora while for EMG
there are almost no electronic resources available, see the survey of Kroyman et
al. 2004 for details).

In the following section | describe different kinds of variation within the

data and present some ideas of how DDD will cope with them.
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3 Standardization Problems and Methods of Resolution

There are in principle two different strategies to deal with the diversity of the
data:
(1) normalization or categorization (that is loss of information)
(2) the preservation of different readings® (either by explicit coding or by
underspecification).

The DDD project uses both strategies, for different types of problems.

3.1 Corpus Architecture

The problem of combining different kinds of texts and annotations in one
corpus or database has been tackled in a number of projects (see EXMARaLDA,
TUSNELDA, ANNIS etc.; for an overview see Dipper et al. 2004b). Many of
them achieve high flexibility by following stand-off models (first developed in
multi-modal corpora, see for example Carletta et al. 2003), where the annotation
of a text is independent of the text itself and therefore even conflicting hierar-
chies in different levels of annotation can be accommodated. In some of these
tools, the individual texts in the corpus may have differing annotation levels that
are in principle totally independent of each other. The flip side of this flexibility
Is often lack of standardization so that these corpus collections are simply that:

collections of texts with no common properties.*

® | use the term ‘readings’ to refer to differences in form or meaning, not just to semantic

differences.

* This is, of course, due to the situations in which these environments are developed—
typically large research groups (Sonderforschungsbereiche) which work on one specific
research question in many different languages and approaches; for them it is not a
requirement that these resources be directly comparable.

Another problem in conjunction with systems like EXMARaLDA, TUSNELDA, or
ANNIS is that they are solutions to very specific problems and cannot easily be transferred
to other situations.
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For the DDD corpus architecture we use a multi-layer stand-off corpus
design with a diplomatic text version as the timeline. Thus, our architecture is as
flexible as EXMARaLDA etc.: new texts and new annotation layers can be
added at any time. The corpus is stored in a central relational database, import
and export to different XML formats is provided via web-clients. The data
model is based on an ODAG (ordered directed acyclic graphs) model (see
Carletta et al. 2003). Details of the DDD corpus architecture are described in
Dipper et al. (2004a) and Faulstich, Leser & Ludeling (2005). In the remainder

of this paper | want to focus on standardization.

3.2 Input Data: Non-Standardized & Multilingual Data

DDD is a historical and diachronic corpus. Historical corpora, even if they con-
sist of texts of one period only, have to deal with non-standardized texts. Not
only are there no or little orthographic conventions (depending on the age of the
text), there are also many special characters, abbreviations, etc. that are particu-
lar to one text. For some historical periods of German (e.g. MHG) it has long
been customary to normalize in editions and textbooks. Normalization has a
number of advantages: it facilitates readability, and eases access for lexico-
graphical purposes, etc. However, it ‘throws away’ information about spelling
differences and paleographic specifics. Most existing historical corpora designed
for linguistic purposes normalize to a certain extent (e.g. the HELSINKI CORPUS)
or digitize from already normalized editions of the text instead of original manu-
scripts or early prints (Rissanen et al. 1993). An exception is the MENOTA
PROJECT, which aims at high diplomaticity and is therefore well-suited for pale-
ographical research (however, because corpus composition is not standardized it

iIs less suited for linguistic or lexicographical questions).
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Instead of opting for one or the other variant, DDD’s multi-layer archi-
tecture refers to a highly diplomatic version of the text as a sort of time line and
aligns a semi-diplomatic version.

Often there is more than one witness (manuscript, copy) for a given text.
DDD digitizes from originals (manuscripts or early prints) rather than critical
editions and the focus is on representativity. Hence, it is often necessary to pick
one manuscript out of several candidates. In some special cases, however, we
will digitize two or more witnesses of the same text (for example, two manu-
scripts or a manuscript and a critical edition). In these cases we treat each text as
a separate text, which comes with its own annotation layers. The witnesses can
then be aligned.

Besides being a historic corpus, DDD is a diachronic corpus. A diachronic
corpus can be seen as a multilingual corpus (with some parallel portions due to
texts that exist across different language stages, such as biblical texts). In addi-
tion to standardization on one level, a multilingual corpus has to deal with stan-
dardization across different levels, which causes standardization problems in

particular at the level of annotation.

3.3 Annotation

Most texts will be annotated with basic structural information, part of speech,
lemma, and inflectional morphology. The most relevant standardization prob-
lems arise from the fact that tags in any tag set will change their denotation over
time. For example, the properties of what would be classified as an ‘adverb’ are
not stable from OHG to MG. This will be dealt with in two ways: the tag sets
will be built up hierarchically so that information can be left underspecified if

necessary. It will also be possible to explicitly code alternatives.



Heterogeneity and Standardization 49

Standardizing the annotation of lemmas causes particular problems. Ideally,
lemmas should be standardized within each language level. Because of the or-
thographic variance (there are at least 17 spellings of the lemma und *and’ in
MHG: undi, unnti, vnnti, vnte, ...), this is difficult. For some language stages
(especially for MHG), there is a well-established normalizing tradition that can
be adopted. For other stages, standards have to be developed; cf. the situation in
OHG: it is customary to base the normalization on the lemmas as they occur in
the largest available OHG text, ‘Tatian’. However, this means that many lem-
mas (namely all those that do not occur in Tatian’s text) have to be made up ‘in
the way Tatian would have written them’. Poschenrieder (2004) suggests a dif-
ferent way of normalizing by representing different but related sounds by ab-
stract ‘hyper letters’.

There are no conventions for lemma correspondence that hold across all
language stages. Lexical change occurs on the semantic, morphological, and
stratic level (or combinations thereof, see Gévaudan 2002 and Gévaudan &
Wiebel 2004 for a discussion and a modelling proposal). Therefore, it is not a
trivial task to decide which elements (i.e., normalized lemmas) correspond to

each other across language stages.

3.4 Intended Use: Corpus Composition

As stated above, DDD will be used by scholars from different fields such as
(historical) linguists, (historical) philologists, lexicographers, historians etc. as
well as by interested laypeople. In this way it already differs from most available
corpora. The existing historical and diachronic corpora are usually compiled
either for linguistic purposes or for special philological, lexicographic, or his-
torical purposes (for an overview over historical and diachronic corpora see
Kroymann et al. 2004). This is reflected by the corpus composition: historical

corpora for linguistics or lexicography, such as the HELSINKI CORPUS or the cor-



50 Anke Ludeling

pora for the MITTELHOCHDEUTSCHES WORTERBUCH, are in some way ‘repre-
sentative’, e.g., they cover language stages, authors, genres, etc. in given pro-
portions (Klein 1991, Biber 1993). Corpora for philological purposes, on the
other hand, are often much more specialized—they cover the work of one author
only, or sometimes even only one work (the CANTERBURY TALES PROJECT), or
one genre (LANCASTER NEwsBOOK CORPUS), for an overview see Burch et al.
(2003).

To make diachronic research possible, a diachronic corpus must be ‘rep-
resentative’ with respect to time, dialect, text type, etc. This is difficult to
achieve in diachronic corpora because categories like ‘text type’ or ‘dialect’ are
not stable across time. Some genres or text types® only develop during the sam-
pling time (like the category ‘novel’) and others appear and then disappear again
(like minne songs). Even if the categories were stable and one could draw a ma-
trix of different parameters, it would not be possible to fill all the cells in such a
matrix because there is simply not enough material (this is, of course, especially
true for the early stages).

The DDD project deals with these problems in two ways: a very detailed
common set of parameters (time, genre, dialect, information about the author,
register, purpose of the text etc.) is chosen, which is represented in hierarchies
so that it is possible to always use the most specific category. The categories
form a matrix, and corpus selection aims at filling as many of the matrix cells as
possible (many will remain empty). If there are several texts that fit a cell, the
most well-known is chosen.

For the early language stages (OHG, OS), all available texts are included

in the corpus. From the time of MHG/MLG on, there are too many texts avail-

> The problem of defining a ‘genre’ or “text type’ is ignored here. | assume that there is some
kind of available definition.
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able so that there has to be a selection. For even later language stages (older
Modern German), the matrix would become too complex since many more gen-
res develop. Therefore DDD concentrates on three genres (letters, newspaper
text, novels) and leaves other cells empty (they can be filled later).

The categories and their values are represented in a TEI-conform header so

that it is possible to construct sub-corpora for different purposes.

4 Conclusion

In order to make a corpus out of very different texts from different language
stages, a maximally flexible corpus architecture is necessary as well as stan-
dardization in many ways. In a diachronic corpus, it must be possible to make
use of as much information as possible from every text (because there are so few
texts to begin with).

DDD deals with this situation by using a multi-layer architecture where text
versions of different degrees of diplomaticity are aligned (see Lideling,
Poschenrieder & Faulstich 2005). The tag sets are hierarchically ordered so that
information can be left underspecified where necessary. In addition, different
hypotheses can be coded explicitly. This architecture is able to cope with many

of the challenges arising from the specific needs of diachronic data.
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5.2 Corpora and Tools®

e ANNIS (a Linguistic Database for Exploring Information Structure):

http://www.sfbh632.uni-potsdam.de/annis/

e The CANTERBURY TALES PROJECT: http://www.cta.dmu.ac.uk/projects/ctp/

e EXMARaLDA (Extensible Markup Language for Discourse Annotation):

http://www.rrz.uni-hamburg.de/exmaralda/

e The Diachronic Part of the HELSINKI CORPUS, delivered by ICAME, user
manual: http://khnt.hit.uib.no/icame/manuals/HC/INDEX.HTM
e [IMDI (Isle Metadata Initiative): http://www.mpi.nl/IMDI/

e The LANCASTER NEWSBOOK CORPUS:

® The URLSs given below were valid URLs on March 11, 2005.
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http://bowland-files.lancs.ac.uk/newsbooks/project.htm

e MITTELHOCHDEUTSCHES WORTERBUCH:
http://qaer27.uni-trier.de/MWV-online/MWV-online.html

e The MENOTA PROJECT: http://gandalf.aksis.uib.no/menota/

e NITE http://nite.nis.sdu.dk/aboutNite/

e OLAC (Open Language Archives Community):

http://www.language-archives.org/

e TEI (Text Encoding Initiative): http://www.tei-c.org/

e TUSNELDA (Tibinger Sammlung nutzbarer empirischer, linguistischer
Datenstrukturen): http://www.sfb441.uni-tuebingen.de/tusnelda.html
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Multiple Hierarchies: New Aspects of an Old Solution®”

Andreas Witt
Universitat Bielefeld

In this paper, we present the Multiple Annotation approach, which
solves two problems: the problem of annotating overlapping
structures, and the problem that occurs when documents should be
annotated according to different, possibly heterogeneous tag sets. This
approach has many advantages: it is based on XML, the modeling of
alternative annotations is possible, each level can be viewed
separately, and new levels can be added at any time. The files can be
regarded as an interrelated unit, with the text serving as the implicit
link. Two representations of the information contained in the multiple
files (one in Prolog and one in XML) are described. These
representations serve as a base for several applications.

1 Introduction

Markup expresses characteristics or interpretation of text. It is obvious that there
IS, at least potentially, more than one view for a given text. Often it is necessary
to express these different or alternative views of text explicitly, i.e. by markup.
At the moment, it seems to be a tendency to annotate more and more
information. This development definitely takes place in the field of linguistics,
where language data is associated with information from several linguistic levels

of description, e.g. semantics, syntax, morphology, phonology — levels which

' This paper is a slightly modified reprint. (Originally published in the Online-Proceedings
of the Extreme Markup Languages 2004, see http://www.extrememarkup.com).

" The different aspects of this approach are used within several projects of ‘Research Group:
Text-technological Modeling of Information” which is funded by the German Research
Foundation (DFG). | would like to thank Harald Lingen and Neill Kipp for their help and

all the reviewers of this paper for their helpful comments.
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are (relatively) independent of each other. But also text simply published on the
web is combined with more and more meta-information. Since markup
expresses meta-information about text, the amount of markup will increase,
especially if the semantic web will emerge. And, of course, more markup
implies that it becomes more likely to encounter multiple hierarchies.

This paper deals with two different problems:

1. the problem of annotating overlapping structures, and

2. the problem that occurs when documents should be annotated according

to different, possibly heterogeneous tag sets.

As a solution of both problems the technique of annotating documents in
multiple forms is proposed and described in detail. The paper also discusses the
disadvantages of the approach, disadvantages that are definitely the reason why
a lot of projects reject this solution: “An obvious and also simple solution would
be to make a separate file for each transcription. However, this makes
comparison between levels unnecessarily cumbersome, and it is notoriously
difficult to keep track of revisions in parallel files.” (Haugen, 2004)

This paper shows how it is possible and what is needed to overcome these

problems.

2 Multi-hierarchically Structured Text

Publishing, especially print publishing, was the driving force behind the
development of markup languages. Text was viewed as an ordered hierarchy of
content objects (OHCO). Consequently most markup languages are based on the
OHCO assumption. The term and the acronym were introduced by DeRose et al.
(1990) and were further discussed by Renear et al. (1996).
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2.1 Problems of OHCO-based Markup-Languages and Possible Solutions

From a formal point of view, SGML-based markup systems allow for the
representation of exactly one hierarchy. Hence, in principle, only one structure
can be represented in one document. In practice, this restriction often does not
receive special attention as different structures often can be expressed within
one hierarchy. Thus, e.g., the logical structure of a text, i.e. the division into
captions, lists, sections etc., differs completely from the syntactic structure such
as the division of the text into sentences and phrases. Especially, none of the
elements belonging to the different tag sets overlap. Hence, it is possible to
project both structures into one hierarchy without problems. The disadvantage
IS, however, that this necessarily results in a mixture of these structures, in the
annotated text as well as in the corresponding document grammar.

The problem of multiple hierarchies is often discussed. The main reason
for this might be the view of document engineers, who are faced with the fact
that ranges of text marked up by SGML or XML elements must not overlap.
Single-hierarchically structured text is a consequence of this restriction. If
overlapping does not occur, the problem of combining heterogeneous tag sets is
often ignored. Hence, a mixture of structures can be found quite often in text
represented in one syntactic hierarchy. One example was already given, another
example is HTML. Even in its “strict’ version, different structures can be mixed,
at least through the often promoted use of the elements span and div
combined with an assignment of a class information.

To avoid confusion when talking about multiply structured text and text
ideally organized by multiple hierarchies, the terms ‘level’ or ‘level of
description’ are used when referring to a logical unit, e.g. visual document
structure or logical text structure. When referring to a structure organizing the

text technically in a hierarchically ordered way, the terms ‘layer’ or ‘tier’ are
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used. A level can be expressed by means of one or more layers and a layer
may/can include markup information on one or more levels (cf. Bayerl et al.,
1999).

2.1.1 SGML/XML Approaches

The problem of representing multiple hierarchies has often been addressed and
several solutions have been proposed, especially in the field of humanities
computing, which is by nature concerned with text and its interpretation or its
description. Consequently, the best collection of techniques is presented by the
Text Encoding Initiative (TEI, see ACH/ACL/ALLC (1994) and Barnard et al.
(1995)). The TEI describes the techniques for using SGML for annotating
multiple hierarchies. (1) CONCUR: an optional feature of SGML (not available in
XML) which allows multiple hierarchies to be marked up concurrently in the
same document, (2) milestone elements: empty elements which mark the
boundaries between elements, in a non-nesting structure, (3) fragmentation of an
item: the division of what logically is a single element into two or more parts,
each of which nests properly within its context, (4) virtual joins: the recreation
of a virtual element from fragments of text, (5) redundant encoding of
information in multiple forms.
With the exception of the extremely rarely implemented option CONCUR, in
effect, all of these techniques are workarounds:
- Milestones do not allow for making use of a key concept of XML, namely
elements containing a range of text. This leads to several consequences:
o0 No content model restriction can be stated by a document grammar
for the range of text between the milestones marking the begin and
the end of the region. This results in not being able to use an XML

editor for annotating these regions.
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o Standard SGML parsers cannot check whether milestone elements
marking the begin and the end of a region match.

o It is more difficult or impossible to process these regions by means
of a style sheet, e.g. by XSLT or, respectively, by CSS.

- The technique of fragmentation results in ‘containers’ containing only a
part of the text. So for instance, an element sentence or para that is
fragmented simply does not contain a sentence or a paragraph.

- The technique of virtual joins requires a separate interpretation of the
SGML document.

- Redundant encoding in multiple forms results in multiple files which are
not integrated in a larger unit containing all the information of the
different layers.

Another technique not mentioned directly by the TEI guidelines is stand-off
annotation, i.e. (new) layers of annotation are added by building a new tree
whose nodes are SGML elements which do not contain textual content
(#PCDATA in terms of the DTD syntax), but links to another layer.

In some respects stand-off annotation is a generalization of virtual joins,
because not only contents of elements are joined, but also ranges between points
within the document. Sometimes these ranges make use of markup already
contained in a layer, sometimes special pointers are used to refer to the specific
text elements which are the object of the annotation (Pianta and Bentivogli,
2004). With the first introduction of this concept (Thompson and McKelvie,
1997) this second approach was described.

In practice, however, most often an already-annotated layer is taken as the
primary annotation tier, to which the stand-off annotation is linked. In the case
of linguistic annotation often the annotation level ‘word’ is used as the primary

annotation layer. In most of its applications, stand-off annotation makes use of
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one layer as the link target of the new tier, but it is also possible to link to
several already existing layers (see Carletta et al., 2003).

In any case, stand-off annotation results in new hierarchies established by
new annotation layers that are linked to already existing annotations. Sometimes
the new layer is included in the same document, sometimes the layers are
separated.

This approach has the advantage that it is based on SGML/XML and that
different levels of description are kept separate. However, this approach has
some drawbacks too:

- The new layers require a separate interpretation.

- The layers, although separate, depend on each other. They can only be

interpreted by reference to the layer(s) they point to.

- Although all information is included, the information is difficult to access
using generic methods. As a consequence, standard parsing or editing
software cannot be employed.

- Standard document grammars (e.g. the TElI Relax NG scheme, the
XHTML-DTD, or the W3C Schema for DocBook) can only be used for
levels containing both markup and textual data.

- Linking to a sub-element range, or to textual data not annotated at all is
difficult. The pointing mechanism defined by the TEI or by XPointer can
be used, but requires another special software solution.

- The primary layer should be a (primary) level. The choice of such a
primary level is not an easy task. Often its declaration is arbitrary and
artificial.

Despite these disadvantages the technique of stand-off annotation is used in a lot
of projects faced with the problem of multiple hierarchies, especially in the area

of annotating linguistic data.
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2.1.2 Namespaces

The Namespace standard provides a mechanism to specify where a specific
element has been defined (Bray et al. 1999). Connecting elements with their
defining document grammars is done by adding a prefix to the element or the
attribute names. The prefix points, at least conceptually, to a document
grammar, in which the element or the attribute is defined. Thus the logical
structure of a text can be marked up with e.g. XHTML elements for captions,
sections, lists etc. and its syntactic structure can be marked up by using an
adequate module of the DTD of the TELI. If a corresponding namespace has been
defined, a caption belonging to the logical structure of the text can be referenced
by html -h2 instead of only h2, whereas a word or a morph can be marked up
by tei:w or tei:m instead of w or m. This enrichment of the annotation
facilitates the recognition of the relation between the annotation and a specific
level (here text structure and morphology).

Unfortunately, some problems remain. Sometimes a document grammar
defines several different structures, possibly in a modular way. The document
grammars defined by the TEI-DTD are a good example of this. As an ad-hoc
solution, one could try to define different namespaces for the same document
grammar. A first prefix teinsl and a second prefix teins2 could be defined.
Because the prefixes have only the function of a place holder for the expanded
name spaces, it is necessary to declare several different ‘real” namespaces for
one DTD. But this would definitely be against the intention of the standard.

Nonetheless namespaces are an important help when using markup that
belongs to different levels of description, since it provides a means to refer to an
element not only by its name or its generic identifier but additionally by its

defining document grammar.
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A minor problem of namespaces might occur when using schema
languages which allow for context-sensitive definitions of content models. With
this technique it is possible to define a different content model for regions
marked up with elements with the same element name. For example, Relax NG
and XML Schema allow for such definitions. The (slightly) different definitions
of an element para in sections and para in the context footnote, where
(embedded) footnotes should be prohibited, is an often used example of the use
of this option. But since the namespace points to the document grammar and not
to the element definition, context-sensitively defined elements cannot be
distinguished.

One problem has not been addressed by the namespace recommendation

at all: the problem of overlapping hierarchies.

2.1.3 Non SGML-based Markup languages

Some non-SGML-based markup languages have been proposed in the last few
years. An example of such a markup language is the Multi-Element Code
System (MECS, Sperberg-McQueen and Huitfeld 1999) or TexMECS (Huitfeldt
and Sperberg-McQueen, 2001). Its major extension with respect to SGML and
XML is that overlapping ranges are admitted within documents.

In 2002 another markup language was proposed, called Layered Markup
and Annotation Language (LMNL, Tennison and Piez (2002)). LMNL is a
markup language which not only allows for annotating overlapping elements but
also for connecting the element names to corresponding annotation levels. All

structures modeled by XML can also be modeled by LMNL.

2.1.4 Discussion

The problem of annotating multiple hierarchies can be divided into two different
and relatively independent problems: (1) SGML-based markup systems cannot

handle “overlapping hierarchies’ and (2) the tag sets used or needed for a certain
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annotation task are sometimes quite heterogeneous. The first problem is
addressed by the solutions proposed in the TEI guidelines, by stand-off
annotation, and by the TexMECS markup language, which does not conform to
SGML. The second problem is addressed by the namespace recommendation.

LMNL provides a solution for both problems: regions marked up by
different elements may overlap and its layered annotation approach is specially
designed for this task. But, since LMNL does not conform to SGML, not to
mention XML, it has not been applied up to now.?

Another possibility mentioned above is redundant encoding in multiple
forms. This approach is rarely used by the markup community. The reasons for
this seem to be clear: First, most people try to avoid redundancy. Second, and
more important, multiple encodings in different forms are independent of each
other, but people who deal with annotated text are only interested in an
integrated format.

On the other hand, it is also an advantage if one annotated document is not
related to another document, because then the document is an independent unit
of information. This leads to several more advantages.

- If a document is used for separate annotation levels, this results in each
level being able to be viewed separately and new levels to be added at any
time, without reference to and dependence on existing files.

- Standardized document grammars can be used for some annotation levels
and specialized document grammars can be defined in an intuitive way,
I.e. declaring that an element can contain text and not only attributes

whose values point to some other element in some other annotation layer.

2 One exception is described by Alexander Czmiel (2004). He implemented a subset of
LMNL in an XML-conformant way. Of course, some of the advantages of LMNL cannot
be achieved by such an XML-based representation.
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Moreover, the approach (as well as stand-off) has additional advantages over the
milestones and the fragmentation approach:

- The modeling of alternative annotations based on different theoretical
assumptions is possible (see Sasaki et al. (2003) for the usefulness of this
point in the field of linguistics).

- Each document instance uses its own DTD (or Schema), i.e. document
grammars are not mixed up.

We therefore conclude that this approach has a lot of advantages with respect to
the aspects of editing, maintenance, interchange, and reusability of XML-
annotated data. What remains to be solved is the main drawback of independent
annotations: How is it possible to connect these layers?

We also conclude that a special representation model for these data is
needed, because of the redundancy in the data. This representation format is
desired for storing and processing this information. From a theoretical point of
view, LMNL would be an ideal format. From a practical viewpoint a stand-off
annotation approach is most suited for these tasks and, in fact, is used most

frequently.

2.2 Multiple Annotations and their Representation

Beside the advantages of the annotation in multiple form, the main problem of
this approach has been addressed: the independence of the tiers. But
interrelations of annotation layers are of interest for many persons concerned
with structuring and modeling of information. In this section a method is
presented which complements the advantages of redundant encoding of
information in multiple forms with possibilities to link these multiple forms and
represent them uniformly. Furthermore, conversion tools for the annotation

format and possible representation formats are described.
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Fig. 1: Screenshot of the rendering of the HTML-version of the example-text

2.2.1 XML-based Multi-layer Annotation

One obvious way to interrelate different annotations of same textual data exists.
The different annotations could be regarded as transformations of each other.
Hence, the relations between the XML documents can be declared in an XSLT-
program or an XSLT-stylesheet. This stylesheet can be viewed as a description
of relations between two XML vocabularies. But for composing such a
stylesheet it is necessary to have information on the relation of the elements
defined in the different vocabularies. Moreover, this approach could only be
successful, if the relations between the elements can be stated unambiguously.
Another way to link the different forms was proposed by Witt (2002). The
central idea of this approach is that the annotated text itself serves as the link.

This is achieved by annotating exactly the same text several times.
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This approach is described by means of a simple example. Below the

XHTML-source of a user’s manual is given (see also Fig. 1)

<xhtml><h1>TROUBLESHOOT ING</h1>
<table border="1">
<tr>
<td align="center'>Problem</td>
<td align="center'>Cause</td>
<td align="center'>Remedy</td>
</tr>
<tr>
<td valign=""top''>Tape does not run.</td>
<td valign=""top''><ul>
<li>Power cord is off.</li>
<li>Tape is completely wound up.</l1i>
<li>Tape is loose.</li>
<li>Cassette is not loaded properly.</1i>
<li>Defective cassette.</li>
</ul></td>
<td valign="top"><ul>
<li>Check power cord.</li>
<li>Rewind tape.</l1i>
<li>Tighten tape with a pencil, etc.</l1>
<li>Load cassette properly.</li>
<li>Replace cassette.</li></ul></td>
</tr>
<tr>
<td valign="top''>Tape i1s not recorded when recording button
IS pressed.</td>
<td valign=""top''><ul>
<li>No cassette is loaded.</l11>
<li>Erase prevention tab is broken off.</li>
</ul></td>
<td valign="top"><ul>
<li>Load cassette.</li>
<li>Cover hole with plastic tape.</li1></ul>
</td>
</tr>
</table></xhtml>

The same fragment of text can be annotated in a more content-oriented way or

semantically:
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<r><h1>TROUBLESHOOT ING</h1>
<p-c-r>
<description>
<first>Problem</first>
<second>Cause</second>
<third>Remedy</third>
</description>
<case>
<problem>Tape does not run.</problem>
<potential causes>
<cause>Power cord is off.</cause>
<cause>Tape i1s completely wound up.</cause>
<cause>Tape iIs loose.</cause>
<cause>Cassette is not loaded properly.</cause>
<cause>Defective cassette.</cause>
</potential_causes>
<potential_remedies>
<remedy>Check power cord.</remedy>
<remedy>Rewind tape.</remedy>
<remedy>Tighten tape with a pencil, etc.</remedy>
<remedy>Load cassette properly.</remedy>
<remedy>Replace cassette.</remedy></potential_remedies>
</case>
<case><problem>Tape is not recorded when recording button is
pressed.</problem>
<potential_causes>
<cause>No cassette i1s loaded.</cause>
<cause>Erase prevention tab i1s broken off.</cause>
</potential_causes>
<potential_remedies>
<remedy>Load cassette.</remedy>
<remedy>Cover hole with plastic tape.</remedy>
</potential_remedies>
</case>
</p-c-r></r>

As can be seen, the text content of both versions is identical, but the markup is
different.

2.2.2 Representation

The multiply annotated XML documents are the basis of the representations. For
further processing of the text it is necessary to represent them uniformly. Two

alternative representations are described in the next subsections.
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PROLOG
Sperberg-McQueen et al. (2001) discuss the meaning and interpretation of
markup. For explaining their approach, annotated documents are represented in
the programming language Prolog. In their representation, every element,
attribute, and the content are saved as so-called Prolog facts. This approach has
been extended, so that multiple annotations as described in the previous section
can be represented. Through this all separate annotations can be associated in a
data basis, which then can be used e.g. for automatic detection of relations
between the annotation levels (see section 3.2).

In the simplest setting, for any element, attribute and text node of each

annotation level a Prolog fact is built which contains the following information:

a cross reference to the annotation level;

the absolute start position of the text passage which is marked up;

the end position of that text passage;

the position of the unit in the tree representation of the annotation level;
the element name or — if necessary — the attribute name, respectively

SARE A

Some Prolog facts containing information from the two levels of the above

examples should serve as an illustration.

node( " tape-xhtml.xml*, 729, 786, [1,5,3,2], element("td")).

node( " tape-xhtml .xml*, 729, 786, [1,5,3,2,1], element("ul™)).
node( " tape-xhtml .xml*, 729, 751, [1,5,3,2,..], element("1i")).
node( " tape-thema.xml*, 729, 786, [1,5,3,2], element("pot..”)).
node( " tape-thema.xml*, 729, 751, [1,5,3,..], element("cause”)).

The first argument contains the name of a layer, i.e. tape-xhtml .xml and
tape-thema.xml. The second element points to the beginning of a range
annotated with the respective element (the fifth argument). In the example, all

the ranges start at the same position. The end of each range is given as the third
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argument. The position in the tree (argument four®) is given as a list, pointing to
the nodes within the tree representation of the respective annotation layer.
Attributes are represented in a similar way, using the Prolog predicate

attr:

attr("tape-xhtml.xml*, 729, 786, [1, 5, 3, 2],
"valign®, "topT).

The textual content is given by the predicate pcdata_node:

pcdata_node(729, 730, 'N ).
pcdata_node(730, 731,
pcdata_node(731, 732,
pcdata_node(732, 733,

0")
).
cY).
pcdata_node(733, 734, "a").
IS )
"s*

pcdata_node(734, 735,
pcdata_node(735, 736,

).
Such a collection of Prolog facts contains all the information of the different
annotations and can serve as a data basis for further developments of Prolog

programs.

XML-BASED REPRESENTATION
Multiply annotated XML files can also be represented in an XML-based format.
Such a presentation could be achieved by transforming the Prolog facts into
XML elements, e.g. the predicate node with its five arguments could be
transformed to an empty XML element node with five attributes. However,
such a Prolog-in-XML representation would not make much sense.

A representation using the technique of virtual joins, or stand-off
annotation, is more interesting, because this technique is used to represent

multiple hierarchies. Moreover, most of the above mentioned disadvantages of

* In first case this means: The element td is the second daughter of the third daughter of the
fifth daughter of the root element.
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this technique do not exist when this format is an add-on for the multiple
annotation of XML layers.

The European language technology project NITE developed a format for
representing heavily annotated data. This format is well suited for this task.

The NITE-format (Carletta et al., 2003) combines several files forming a
corpus. These files are interrelated with each other. One way to represent the
two annotation layers tape-xhtml . xml and tape-thema.xml is given in
the next examples. The NITE-corpus consists of four separate files, in the
examples these could be:

- tape.corpus.xml contains meta-information, e.g. names of the files

of the corpus, names of the defined elements and attributes etc.

- o0l.stream.xml contains the textual data supplemented with reference

points for linking with the other layers

- o0l.tape-xhtml.xml comprises the markup of tape-xhtml . .xml

- o0l.tape-thema.xml expresses the information provided by the

markup of the file tape-thema.xml
One possible representation of the textual stream would supply any character
with an ID:

<char nite:id=""char_727">e</char>
<char nite:id="char_728">d</char>
<char nite:i1d=""char_729">_</char>
<char nite:id=""char_730">N</char>
<char nite:id="char_731">o0</char>
<char nite:i1d="char_732"> </char>
<char nite:id=""char_733">c</char>
<char nite:id="char_734">a</char>
<char nite:i1d=""char_735">s</char>
<char nite:id="char_736">s</char>

Alternatively, in larger text single words could serve as the reference units.
The next example shows how the elements of the thematic annotation are
linked to the text.
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<nite:child href="ol.stream.xml#id("char_727")" />
<nite:child href="ol.stream.xml#1d("char_728")" />
<nite:child href="ol.stream.xml#id("char_729%)" />
</problem>
<potential_causes nite:id="potential_causes_2" >
<cause nite:id="'cause 6" >
<nite:child href="ol.stream.xml#id("char_730")" />
<nite:child href="ol.stream.xml#id("char_731%)" />
<nite:child href="ol.stream.xml#id("char_732%)" />
<nite:child href="ol.stream.xml#1d("char_733")" />

The elements potential _causes and cause begin at the character with
the reference char_730, i.e. the first character of the string ‘No cassette is
loaded’. The string itself is given by references to the characters in the file

ol.stream.xml.

2.2.3 Conversion
The conversion from XML to Prolog is implemented in Python. The program
xml2prolog.py receives as an input one or more XML documents and
outputs a collection of Prolog facts.*

The element <Root> is represented as the fact:
node(AnnotationLayer, 0, n, [1], element(Root)).
where n refers to the last character in the textual data. The XML attributes of
the root element attl and att2 and their values vall and val2 are
represented as two facts:

attr(AnnotationLayer, 0, n, [1], "attl®, “vall").
attr(AnnotationLayer, 0, n, [1], "att2", “val2").

This representation contains some redundant information, because the pointers

to the character (0 and n) could be inferred automatically by means of the

* This program is mainly written and maintained by Daniel Naber and Oliver Schonefeld. It
is available via the project Web pages (http://www.text-technology.de; ‘Projekt Sekimo’).
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information of the respective element, but the explicit indication of this
information can speed up processing.

Some options for the transformation process are:
compare: the primary data, i.e. the PCDATA content of the elements of the XML
files is compared; if the primary data is not identical, the first different character
Is shown;
pcdata/pcdatanodes: character data is included;
aggressive: whitespace is added or removed anywhere in the document if
whitespace is the reason for differences of the primary data;
filter: some elements in some files should be filtered (including their textual
content), e.g. <script> within HTML-documents.

That way it is possible to convert any number of identical but differently
marked up texts into a collection of Prolog facts.

For the conversion of text which is annotated in multiple forms according
to the NITE-format, another program has been developed.” This program is
called nexus.pl and is implemented in the Perl programming language. The
functionalities are similar to xml2prolog.py. The input is n annotations of
the same text. The program outputs a NITE-corpus that consists of the n+2 files

described above.

2.2.4 Discussion

It has been shown that the technique of annotating the same text in multiple
forms has many advantages and that its main drawback can be avoided.
However, exactly the same data has to be annotated several times. With this
prerequisite the multiply annotated files can be regarded as a unit which is

heavily interrelated, because the text serves as the implicit link.

> This program has been developed by Jan Frederik Maas. Also this program is available via
the project Web pages.
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After that, two different formats have been described. One format is an
interrelated Prolog representation of the information contained in the multiple
files. The other format is based on XML and was developed for the processing
and the exchange of linguistic corpora annotated on several levels of description.

Furthermore, programs for the automatic transformation of multiply

annotated text to the integrated formats have been introduced.

3 Aspects of Processing Multiply Annotated Text

In this section, techniques and software implementations for editing, inferring
and unifying separately annotated texts are presented. Moreover, a technique of

unifying the multiple forms will be discussed.

3.1 Editing

The editing of copies of text, each annotated separately, definitely is not an easy
task. One way to do this is annotating each file with the help of a standard XML
editor. Since, at least in some scenarios, the text is given and need not be
changed, this approach offers at least two advantages: standard XML-editing
software is available and the automatic comparison of the textual content (e.g.
by the option ‘compare’ of the transformation program xml2prolog described
above) allows quality assurance, since it is highly unlikely that exactly the same
modification of the textual data occurred twice (or even more times) in different
files. Unfortunately, this has also several drawbacks. One of these is connected
with the comparison of whitespace. Since sometimes whitespace matters, it
makes no sense to collapse all whitespace. On the other hand, most often this

difference should be ignored. Therefore a special whitespace normalization
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program has been implemented.® But if textual data must be changed, textual
content must be changed in different files. This task requires special editing
software.
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Fig. 2: Editor mode for changing textual content

At the time of writing this paper two master’s thesis projects are concerned with
implementing special editing software for this task.
One editor is web-based (implemented in PHP) and allows for typing and

changing the textual content of multiply annotated files. The two screenshots

®  This program is written and maintained by Oliver Schonefeld. It is available via the project

Web pages (http://www.text-technology.de; ‘Projekt Sekimo’).
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give an impression of this program. Fig. 2 shows how text can be modified. As
can be seen, the markup cannot be changed in this mode.

Fig. 3 shows the non-XML-based markup employed internally by the
editor. This format can be used by experts to modify not only the textual content
but also the markup.
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<0_szecond»<1l_td align="center"»CauseL/0_seconds-</1_td-

<0_third=<1_td align="center”>Remedy</0_third»</0 description»<0_caser s/l td=</1_tr=<l_ tr>
<0_problemws<l_td walign="top">Tape does not run.</0_problew-<0_potential causesr</l_tde><l_td
ralign="top"><1l_ulx

<0_cause><]l_lixPower cord is off.</0_cause»</l_lix

i &b 2 ES) @@ | Done == == &

Fig. 3: Editor mode editing textual content and markup

The existence of such an editor is important for this approach. Otherwise, it is
very difficult to change multiply annotated text, because each modification of
the text must be done in each layer.

In a second master’s thesis an editor will be implemented in the Java

programming language, using the Eclipse platform. The aim of this master’s
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project is the implementation of an editor capable of associating several
document grammars with one text. The insertion of elements is a two step
process: first, the annotator refers to a document grammar the element belongs
to and, second, (s)he can choose an element out of a list of elements that are
allowed at this point according to the schema. When saving the document, for
each associated schema one file will be saved. The validation will take place for

each of these files.

3.1.1 Relations Between Annotations

The markup within a single document is hierarchically structured. The structure,
leaving aside cross-references, can be represented as a tree. Between the nodes
of the tree there exist certain relations, i.e. subordination, (direct) neighborhood,
etc. These relations can be used for queries for structural characteristics in one

layer. Such queries can be formulated in several ways, as e.g. with XSLT, in

query languages like XQuery or (when using the appropriate library) in Prolog
(see Sperberg-McQueen et al., 2002).

petly. Replace cassette. Tape is notrecorded when recording button is pressed. Mo cassette is loaded. Erase prevention tab is hroken off. Load cassette. Cower hole with plastic tape.

L

Fig. 4. Example annotation with two layers

When regarding more than one annotated layer more relations can be found. The

figure above depicts the two layers of the example annotation, the XHTML
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layer and the content-oriented annotation layer. This visualization shows some
of these relations.
An aligned representation of both layers shows that an identical range in

the primary data is marked up with different elements.

.. .<potential_causes><cause>No cassette is loaded.</cause>...
...<td valign="top"><ul><li>No cassette is loaded.</li1>...

Durand (1999) and Durusau & O’Donnell (2002) assembled all the possible
relations between elements of different layers. The visualization is based on the

presentation of Durusau & O’Donnell (2002).
Start-tag i1dentity

LA o e e e e e e e e e </a>
<b>. ... </b>

Full inclusion

Bt > T </a>

<b>......... </b>

Total i1dentity

= = </a>
0 > </b>

- > </a>

The end-position of one element is shared by the start-tag of
another element

etc.
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Within our project, the Prolog fact base is used as a base for inferencing these
relations. For this task, special Prolog predicates have been implemented.’
Alternatively, the NITE XML search tools® could be used for

representations conforming to the NITE representation.

3.2 Relations Between Annotation Layers

More general information on the relations between element classes, i.e. the set
of all instances of an element, is more interesting than a comparison of relations
between single element instances. To do this, a set of meta relations have been
defined. A meta relation holds under certain conditions.

The meta relation 1dentity between the element classes a and b
holds, if for every occurrence of an element instance a the same range of text is

annotated by an element instance b and vice versa.

Meta-relation identity:

The meta relation inclusion between the element classes a and b holds, if
for every occurrence of an element instance a the same range of text is
annotated by an element instance b, and if the meta-relation identity does

not hold, i.e. for all occurrences, one of the following configurations can be

found:
- = </a>
£ 0 2> </b>
- > </a>
2 0 > </b>

" This program was mainly written by Daniela Goecke. It is available via the project Web
pages.

NXT Search is freely available (binaries, documentation, and source code) via
http://www.ims.uni-stuttgart.de/projekte/nite/download.shtml.

8
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- P </a>
£ 0 > </b>
- > </a>
<b>. e e e e, </b>

The meta-relation over lap between the element classes a and b holds, if for
every occurrence of an element instance a the range annotated by a overlaps
with the range annotated by an element instance b. For all occurrences of a, the

following configuration can be found:

The inferred meta-relations indicate whether theoretical constructs modeled by
(certain elements of) two document grammars are in some relation to each other.
So it might be investigated whether certain constructs used by different
linguistic theories (e.g. in traditional Japanese grammar and in ‘modern’ phrase
structure grammars) are alphabetical variants of each other. Moreover, with
these meta-relations, generalizations stated by researchers or inferred
automatically on a small empirical basis can be falsified.

Unfortunately, however, the research conducted by the projects of the
DFG research group mentioned above showed that these meta-relations do not
hold very often. The reason for this lies in the way they are defined: a meta
relation between two elements holds if certain conditions hold for all
occurrences of these elements. It would be interesting to explore whether certain
meta relations exist under certain conditions.

One possibility for a refinement of the meta relations is a description of
specific contexts where these relations do hold. Context specifications allow for
expressing such a condition.

A context specification could be expressed by a set of XPath expressions,

but XPath seems to be a language that is too powerful for context specifications.
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Therefore, an alternative format to express structural properties, called "Context
Specification Document™ (CSD), has been developed (Sasaki and Pénninghaus,
2003).

3.3 Unification of Annotation Layers

Of course, sometimes an integrated XML representation is necessary. Therefore
a program for the unification of multiply annotated documents has been
developed.® With this Prolog program two document layers can be merged. The

architecture of this program is visualized in the next figure.

>
P »{ Inference/
» - Query
_ r
via Python °
> | Generation of XML —
o . from the fact base
Unification of
Document Document 9 annotation levels
=
-grammar
-grammar via Python
Document
-grammar
Rules
External
information

Fig. 5: Unification of annotation layers

This program was mainly written by Daniela Goecke and is maintained by Harald Liingen.
It is called semt.pl and it is also available via the project web pages. It is also described
by Witt et al. (2004).
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The Prolog predicate (semt) receives four arguments:

« layerl (to be unified)

 layer2 (to be unified)

« list of elements which should be deleted in the process of unification
The result of the merger (again a collection of Prolog facts) is written to a new
file specified in the fourth argument. The new database contains a copy of all
layers in the input database plus the result layer.

In case the unification results in a layer where the elements are not
properly nested, a second result layer (a difference list) is created. The resulting
database is re-converted to XML, again using a Python program.

If no difference list exists, the result of the merging of two layers can be
linearised as an XML document straightforwardly. In case the resulting fact base
contains a difference list, two different linearizations can be generated. The
default processing uses milestone elements to mark the borders of incompatible
elements. Alternatively, the technique of fragmentation of elements can be

invoked.

4 Conclusion

In this paper it was argued that the problem of representing and processing
multiply structured data should be subdivided into two separate problems. First,
it is necessary to declare and/or apply to this data elements and attributes
defined by different document grammars or belonging to different tag sets. It is
desirable to be able to distinguish these elements according to their origins.
Furthermore it can happen that the elements belonging to different tag sets mark
overlapping regions, which would result in structures that are difficult to handle
with SGML-based markup languages. Several proposed solutions for both

problems have been discussed. It was argued that the most simple solution, i.e.
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annotation of multiple structures or hierarchies in multiple files, can be a way to
overcome both problems and that this approach offers many benefits. However,
it is necessary to ensure that the multiple files can be represented as a single
unit. For doing this, some preconditions have to be accepted by the users of this

approach.

5 References

ACH/ACL/ALLC (1994). Guidelines for Electronic Text Encoding and
Interchange (TEI P3). C. M. Sperberg-McQueen and L. Burnard (eds.).
Chicago, Oxford: Text Encoding Initiative.

Barnard, David, Lou Burnard, Jean-Pierre Gaspart, Lynne A. Price, C. M.
Sperberg-McQueen, and Giovanni Battista Varile (1995). Hierarchical
Encoding of Text: Technical Problems and SGML Solutions. In: N. Ide
and J. Veronis (eds.). The Text Encoding Initiative: Background and
Context, Special Issue of Computers and the Humanities, 29(3), pp. 211-
231.

Bayerl, Petra Saskia, Harald Lungen, Daniela Goecke, Andreas Witt, and
Daniel Naber (2003). Methods for the Semantic Analysis of Document
Markup. In: C. Roisin, E. Munson, and C. Vanoirbeek (eds.). Proceedings
of the ACM Symposium on Document Engineering (DocEng 2003), pp.
161-170.

Bray, Tim, Dave Hollander, and Andrew Layman (eds.) (1999). Namespaces in
XML. W3C Recommendation, World Wide Web Consortium.

Carletta, Jean, Jonathan Kilgour, Tim O’Donnell, Stefan Evert, and Holger
Voormann (2003). The NITE Object Model Library for Handling

Structured Linguistic Annotation on Multimodal Data Sets. In:



Multiple Hierarchies 83

Proceedings of the EACL Workshop on Language Technology and the
Semantic Web (3rd Workshop on NLP and XML, NLPXML-2003).
Czmiel, Alexander (2004). XML for Overlapping Structures (XfOS) using a non
XML Data Model. ALLC/ACH 2004, Joint Conference of the ALLC and

ACH, Goteborg.

DeRose, Steve, David Durand, Elli Mylonas, and Allen Renear (1990). What is
Text, Really? Journal of Computing in Higher Education, 1(2), pp. 3-26.

Durand, David G. (1999). Palimpest: Change-Oriented Concurrency Control
for the Support of Collaborative Applications. PhD Thesis, Boston
University.

Durusau, Patrick and Matthew Brook O’Donnell (2002). Concurrent Markup
for XML Documents. XML Europe 2002.

Haugen, Odd Einar (2004). Parallel Views: Multi-level Encoding of Medieval
Nordic Primary Sources. Literary and Linguistic Computing, 19(1), pp.
73-91.

Huitfeldt, Claus and C. M. Sperberg-McQueen (2001). TexMECS: An
Experimental Markup Meta-Language for Complex Documents.
http://www_hit.uib.no/claus/mlcd/papers/texmecs.html.

Pianta, Emanuele and Luisa Bentivogli (2004). Annotating Discontinuous
Structures in XML: the Multiword Case. In: A. Witt, U. Heid, H. S.
Thompson, J. Carletta, and P. Wittenburg (eds.). Proceedings of the
LREC-Satellite-Workshop on XML-based Richly Annotated Corpora,
Lisbon, pp. 30-37.

Renear, Allen, Elli Mylonas, and David Durand (1996). Refining Our Notion of
What Text Really Is: The Problem of Overlapping Hierarchies. In:
International Association for Literary and Linguistic Computing: Selected
papers from the ALLC/ACH Conference: Christ Church, Oxford, April
1992. Oxford: Clarendon Press.



84 Andreas Witt

Sasaki, Felix and Jens Ponninghaus (2003). Testing Structural Properties in
Textual Data: Beyond Document Grammars. Literary and Linguistic
Computing, 18(1), pp. 89-100.

Sasaki, Felix, Andreas Witt, and Dieter Metzing (2003). Declarations of
Relations, Differences and Transformations between Theory-specific
Treebanks: A New Methodology. In: J. Nivre (ed.). Proceedings of the
Second Workshop on Treebanks and Linguistic Theories, Vaxjo, pp. 141-
152.

SGML ISO 8879:1986. Information processing — Text and office systems —
Standard Generalized Markup Language (SGML).

Sperberg-McQueen, C. M. and Claus Huitfeldt (1999). Concurrent Document
Hierarchies in MECS and SGML. Literary and Linguistic Computing,
14(1), pp. 29-42.

Sperberg-McQueen, C. M., Claus Huitfeldt, and Allen Renear (2001).
Meaning and Interpretation of Markup. Markup Languages: Theory &
Practice 2(3), pp. 215-234.

Sperberg-McQueen, C. M., David Dubin, Claus Huitfeldt, and Allan Renear
(2002). Drawing Inferences on the Basis of Markup. In: Proceedings of
Extreme Markup Languages 2002.

Tennison, Jeni and Wendell Piez (2002). The Layered Markup and Annotation
Language. In: Proceedings of Extreme Markup Languages 2002.

Thompson, Henry S. and David McKelvie. Hyperlink Semantics for Standoff
Markup of Read-Only Documents. In: Proceedings of SGML Europe *97.

Witt, Andreas, Meaning and Interpretation of Concurrent Markup. In:
ALLC/ACH 2002, Joint Conference of the ALLC and ACH, Tibingen.

Witt, Andreas, Harald Lungen, Felix Sasaki, and Daniela Goecke (2004).
Unification of XML Documents with Concurrent Markup. In: ALLC/ACH
2004, Joint Conference of the ALLC and ACH. Goteborg.



Multiple Hierarchies 85

XQuery (2004) XQuery 1.0: An XML Query Language. S. Boag, D.
Chamberlin, M. F. Fernandez, D. Florescu, J. Robie, and J. Siméon (eds.).
W3C Working Draft, 23 July 2004.

XSL Transformations (1999). XSL Transformations (XSLT) Version 1.0. J.
Clark (ed.). W3C Recommendation, 16 November 1999.

Andreas Witt

Universitat Bielefeld

Fakultat fur Linguistik und Literaturwissenschaft
Arbeitsbereich Computerlinguistik und Texttechnologie
Postfach 10 01 31

33501 Bielefeld

Germany

andreas.witt@uni-bielefeld.de
http://coli.lili.uni-bielefeld.de/~andreas/



mailto:andreas.witt@uni-bielefeld.de
http://coli.lili.uni-bielefeld.de/~andreas/




VP-Fronting in Czechand Polish—A CaseStudy in
Corpus-Oriented Grammar Reseach *

RolandMeyer
University of Regenslorg

Fronting of aninfinite VP acrossa finite main verb—akinto German
“VP-topicalization”—canbe found alsoin CzechandPolish. The pa-
perdiscussesvidencefrom large corporafor this processandsomeof
its properties poth syntacticandinformation-structuralBasedon this
casecriteriafor moreuserfriedly searchingandretrieval of corpusdata
in syntacticresearclarebeingdeveloped.

Intr oduction

Word orderin Slavic languagess commonlyclaimedto be free in the sense

that mary permutation®f the wordsin a sentenceare acceptablegiven suit-

ablecontect. While this is mostoftendemonstratefor adjunctsandagument

expressionsit holdsequallyfor verbsandverbphrasesef.?

(1) (Bez wzgkdunato, jaki byt cel podjate]
withoutregard onthatwhich wasaimundertalen-GEN
wyprawy,) prowadzcto bedzie doprzedhzania
expedition-GEN lead thatFUT-AUX to extension
batkahskieyo dramatu.

Balkan-GEN drama

Thanksaredueto the Institute of the CzechNational Corpusandto the Institute of Com-
puterScienceof the PolishAcademyof Sciencesvhich kindly providedthe datasourcefor
this paper | alsowish to thank Denisalenertovd andthe audience®f the PotsdamMork-
shopon Heterogenityin Linguistic Databasesndof the 13th Jungslaistinnen-Treffen for
discussionandthe editorsfor their friendly insistenceAll errorsaremy own.

The glossesare abbreviated as follows: Acc=accusatie, Aux=auxiliary, DAT=datwve,
FuT=future, GEN=genitve, INS=instrumental, MAsC=masculine, mp=modal parti-
cle, NEG=negation, NOM=nominatve, pPL=plural, PT=past tense, REFL=reflexive,
SBJ=subjunctve, sG=singular

Interdisciplinary Studieson Information Structure 02 (2005):87-115
Dipper, S.,M. GotzeandM. Stede(eds.):
Heterogeneityn Focus:CreatingandUsingLinguistic Databases
(©2005RolandMeyer
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‘(Disregardingwhatwasthe goal of the expedition,)it will leadto pro-
longation of the Balkandrama. [Polish]

This type of inversionis reminiscentof the Germanconstructioncommonly
called“VP- topicalization”,asin

(2) a. Siehatnicht [yp denPetergekuissi

shehasnot the P kissed
‘ShehasnotkissedPeter

b. [vp denPetergekissi; hatsie nichtt;
the P kissed hasshenot

In both (1) and (2), a non-finite VP or V' headhasbeenmoved to the left,
crossingover the surfacepositionof the governingauxiliary.? In (1), only the
verbalheadhasbeenshifted,leaving behindits directionalargumentPR while
thewhole VP constituenhasfrontedin (2); but, as(3) and(4) indicate,Polish
alsoallows fronting of acompleteVP, andGermanalsoallowstopicalizationof
only apartial VP:

3) (..lezyi o BozymSwiecieniewie! ...) —I1 jadtkietbasy
lies andaboutgod’s world notknows andeat sausage
nie bedzie |1 gorzaitkinie posmakuje?

not FUT-AUX andvodka nottastes
‘(heis lying aroundanddoesnt know abouttheworld ...) — Hewon't
eatsausageandhewon'’t try vodkaeither?’

(4) Gekusshat sie denPeternicht.

kissed hasshethe P not
‘Shehasnt kissedPeter (ex.(2) and(4) after Fanselav (2004))

The two partial constituentfronting structureg1) and (4) posea harderana-

2 In (2),theauxiliary s, of coursejtself in aderivedposition,Germanbeinga SOV language.
In Polish,l assumehatthe future auxiliary is generatedn T°, from whereit hasthe option
of moving up to highferheadsn the extendedverbalprojection(seeMeyer 2004, ch. 4 for
explicit agumentation)For theremaindeof this paperit isimmaterialwhethertheauxilary
itself movesor not.
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lytical problemthanthe full VP shift illustratedin (2). On one plausibleap-
proach theformeractuallyinvolve two movementsteps namely(i) the extrac-
tion of a subconstituendf the VP—do przedhzaniabatkanskiege dramatuand
Peter, respectrely—and (ii) the fronting of the restof the VP, the so-called
remnant(cf. Muller 1998). This analysisobviously presupposethat the two
operations—Scramblin@r extraposition,asarguedby Muller 1998)asin step
(i) andfronting of a full VP asin step (ii)—exist independentlyin the lan-
guagen guestionandthattheir characteristipropertiesaresharedoy the par
tial fronting construction.Fanselav (2004) developsa differentapproachjn
which thereis no remnantmovement.Instead the subcatgorizationframesof
boththeauxiliary andthemainverbarememgedandtheir requirementsulfilled
on the syntacticlevel. The moved constituentis not a full VP, but a smaller
verbalprojection,which doesnot containatrace.

Themostrelevantsyntacticpropertieof VP-frontingin Germarnincludethe
following (cf. Miller 1998,Fanselav 2004):

¢ A movedVP becomestself anislandfor the extractionof oneof its sub-
constituents

e Partial VP-frontingis only possiblef the VP tamgetsthe SpecCposition.
Thus,(5-b)is scarcelyacceptabléen German.

(5) a. dasg] denPetergekiissi keiner hatte
that the Peterkissed nobodyhad
‘that nobodyhadkissedPeter’
b. ?-*dassgekusskeinerdenPeterhat

Thepresenpapermastwo goals:First, it presentsherelevantevidencefor VP-
frontingin CzechandPolishwhich canbegatheredrom two large-scaleanno-
tatedcorporajnamely the CzechNationalCorpus(CNK) andthe Corpusof the
Institute of ComputerScienceof the PolishAcademyof SciencegIPl PAN).3

3 Seesection4 for informationon thesecorpora.Unlessmentionedotherwise all Czechex-
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Second,it shavs how this evidencemay be accessednd discusseselected
designfeaturesof thesetwo corporafrom the perspectie of theuser

2 ClauseStructure and Potential Landing Sitesin Czechand Polish

Thereareafew pivotal elementssuchassententiahegation, verbalelements,
andclitic auxiliariesand pronounswhich canbe usedto delimit basicclause
structurein CzechandPolish.l will briefly presentherelevantevidenceanda
topologicaloverview for orientation.

2.1 Czech

In Czech,sententialnegation immediatelyprecedeshe main verb, the future
auxiliary, andthepresenor futurecopula,while it obligatorily followstheclitic
pastand subjunctve auxiliary, aslong asthe verb staysbelow the latter (cf.
Junghann4999):

(6) a. To (*ne)jsem/byh (neYekl.
thisnot-AuX.PT.1SG/AUX.SBJ.1SG not-said
‘I didn’t/wouldn’t saythat:

b. To vam (ne)udu (*ne)fikat.
this you-DAT not-AUX-FUT not-say
“This, | won't tell you!

The mosteconomicalay to graspthesepositionalrestrictionsis to assumea
structurewith fixed slotsfor clitics, negation, the future auxiliary, andthe verb
phrasejn thisorder:

XP? | ze XP? | aux. > refl. > | XP* | NEG | AUX-FUT | XP* | VP
‘that’ pron.clitics

amplesin theremainderarefrom CNK andall Polishonesfrom IPI PAN.
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Auxiliary andpronominalclitics* principally occupy the “secondposition” of
the clause following the first constituent.n colloquial Czech,they may also
occur clause-initially In embeddectlausesthereis an optional slot between
the copulaandthe clitics, which may be filled by an emphasizedfocusedor
topicalizedconstituent.

However, thisis notthe only possiblestructure.Themainverb (in theform
of the so-calledl-participle),including negation, may precedehe clitics. This
canonly happenn matrix clauseswherethereis nofirst constituenXP:

(7)  (Neyekl (*ne)bydh to.
not-saidMA SC not-AUX-SBJ.1SG this
‘I wouldn’t saythat:

The movementof the participle differs fundamentallyfrom GermanVP-topi-
calizationin thatit cannottake alongary further material(8); thereforejt has
beenarguedto involve V' headmovementratherthanphrasamovement.

(8) a. *Posilaldopisyjsem ti  pravidelreé kazdytyden.
sent letters AUX-PT.1SG youregularly every week
(Avgustinova & Oliva1997,40)
b. *...Zze nedal by mu to.

thatnot-gave sBJ him this
(Veselwskal995,149)

Sinceparticiplemovementis sorestrictedin Czech,|l will concentraten the
maovementof infinitival VPs—includingpartial VPs—tothe pre-clitic position,
which is comparablego GermanVP-topicalization.However—aswe will see
belov—thereis afurtherlandingsitefor this VP-movementbetweertheclitics
andthe negationslot> | will referto the formeras*“high VP-fronting”, andto
thelatteras“low VP-fronting” in theremainder

4 Theseincludethe pastandsubjunctve auxiliary, aswell asthe shortformsof pronouns.
5 Cf. (5-b) abore, which shavsthatpartial VP-Scramblingo theleft edgeof the middlefield
is excludedin German.
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A setof examplesfor VP-frontingto theleft of theclitics is mentionedoy
Avgustinova andOliva (1997,40), including infinitivesasin (9-a) andpassve
participlesasin (9-b).8

(9) a. Posilatdopisyti budu pravidelré kazdytyden.
send lettersyouFUT-AUX regularly every week
‘Sendlettersto you | shallregularly every week.

b. Srdetné uvitani domoodym obyvatelstvemjsme
cordially greetedoriginal-INs inhabitantsins AUX-PT.1PL
rozhod@ nebyli.

certainly not-been
‘For sure,wewerenotgreetedy theoriginalinhabitantordially!

2.2 Polish

Therearelessobviousstructuralmarkersin the Polishclausethanin the Czech
one.Clitic pronoungso-calledveakforms), pasttenseverbalpersorandnum-
ber affixesandthe subjunctve marker by do not obey a strict second-position
requirement:

(10) Do ktorej kategorii panby sie  zaliczyt?
in which categyory sir sSBJREFL counted
‘Into which category would you put yourself?’ (APTCY

However, thereare restrictionson the relative linear orderamongtheseclitic
elementgqcf. Witko5 1996,165):

(11) a. Maria (go) spotkata(go) w Srode.
M.-NOM him met him onWednesdayacc

6 The authorsrefer to theseas “partial VP-fronting”; actually they ratherinvolve full VP-
fronting (maybeexceptfor theclitic raisingin (9-a)). However, truly partial VP-frontingis
alsopossiblein Czech(seebelow for examples).

" Thisexamplestemsrom AdamPrzepiérkwski's“Toy Corpus”,anearly predecessarf the
IPI PAN corpuswhich hasbeendisconnectedecently
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‘Mary methim onWednesday

b. Maria by (go) (/*goby) spotkata(*go) w Srode.
M.-NOM sSBJ him him sBJmet him onWednesdayacc
‘Mary would have methim on Wednesday

c. Maria (*go) spotkataby(go)w Srode.
M.-NOM him metssBJ him onWednesdayacc

The patternin (11) is commonlyaccountedor via two assumptiongWitkos
1996,Btaszczak?001): (i) the subjunctve marker is generatedbove the pro-
nominalsandnoneof themmove, and(ii) the mainverb may move up to the
positionof thesubjunctve marker. Thebehaiour of theverbalpersorandnum-
ber(PN-) affixesis similar, but notidentical,cf. Dornisch(1998)andBtaszczak
(2001):

(12) a. MySmy (go) (/*gosmy) widzieli(*go) wczorj.
we-PT.1PL him him-PT.1PL sawv him yesterday
‘We sav him yesterday
b. My (go) widzielsmy(go) wczom,;.
we him sav-PT.1PL him yesterday
‘Wir sahenhn gestern.

Sincethe pastPN-marler canfollow themainverbevenif theclitic pronominal
staysaboveit (12-b), it seemghatit mayoccuyy eitherof two positions:a high
oneabove the pronominalclitics (but belowv the subjunctve marker), andalow
onenext to V'8

Therelative orderof verbalelementsandnegation supportshis view: sen-
tentialnegationfollows the subjunctve andpasttensePN-marlersif they occur
in their high position, but it precedeshe main verb or the future auxiliary.®
Theseconsiderationdead to the following topological picture of the Polish

8 In thelatter case the verb hasto staylow, becausetherwisethe excludedsequencégo ...
-Smy... V] would be predictedagain(cf. (12-b)).

9 If the main verb raisesup to the position of the subjunctie or PN-marler asin (11-c), it
takesthenegationalong,resultingin the orderNeg+V+go.



94 RolandMeyer

clause:

ze XP* | (verb+)PN-/ | pron. | XP* | NEG | FUT- | XP* | VP (+ PN
‘that’ sBJ-marker | clitics AUX marker)

Notethat—eactly asin Czech(cf. (8))—no VP, completeor partial,mayraise
to theslot of thefirst XP* in this schema:

(13) *[ Poszlidoszloty ], -Smy t;
went to school PT.1PL
(Bahski2001,185)

To be sure,a detailedcorpussearchusingthe queryin (14-a)yieldedat least
oneexampleof this kind:1°

(14) a. [pos=praet] [] "by" [pos=aglt] wthin s
b. ..., pocowatja bym go tak,zebygo i nasad
hidden | sBJ-1sG himso that himalsooncourt
ostatecznyie znaleli.
last notfound-3pPL
‘...l would hide him sothathewould not evenbefoundonjudg-
mentday’ (Sienkiavicz 1895,I1PI PAN)

While (14-b) may be doubtful (comingfrom an earlierstageof modernPolish,
colloquial in style), thereis no problemin the standardanguagewith an XP
andtheverbraisingindependentlyasin

(15) Co radzitbys bliskiemu sobie miodemu cztowielowi,
whatadvisesBJ-2SG closeDAT REFL-DAT YOUNQg-DAT PEersonbAT
aby zrobit po  ukonhczeniuszloty?
thatdid afterfinish school
‘What would you advisea youngpersorcloseto youto do afterfinish-
ing school?’

10 The above querywould read“sequenceof a pasttenseform, an arbitrarytoken, by, anda
PN-marler within oneclause”in naturallanguag€cf. Przepiorlowski 2004). The syntaxis
obviously similar to the oneof the CQPquerylanguaggChrist,1994).
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| concludethatparticiplesgenerallyraiseasheadsnotasVPs,in modernPol-

ish (like in Czech) but the motivationfor their movementhasto be completely
independentof therequiremento supporttheclitics (otherthanin Czech).Rel-

evantconstructiondor the purpose®f this papemainly includeinfinitival VPs
raisedto the positionbeforethe future auxiliary (“low VP-fronting” in the re-

mainder)or to theleft of the preverbalPN- andsubjunctve marker (“high VP-

fronting”).

3 Resultsof the Corpus Query

In this section,l will shov someresultsof a corpus-orientednvestication of

infinitival VP-fronting constructionsn CzechandPolish,basedon the Czech
National Corpus(CeskyNarodniKorpus, CNK), andthe IPI PAN corpusof

Polish (IPI PAN, Przepiorlowski 2004).Both corporahave beenlemmatized
and annotatedor morphosyntacticateoriesusing a stochastidagger Nev-

erthelessthereareimportantdifferencesn the designof the annotation(see
sectiord). | usecorpusevidencein apurelygualitatve mannermere,asanindi-

cationof whatconstructionganbefoundwith somebasicfrequeng in thetwo

corpora,andwhatcontets they occurin. Needlesgo say somethingwhich is

notin acorpushoweverlargeit maybe,canstill be partof thelanguageandits

grammarBut we canat leastchallengeaestrictve intuitive judgmentsy coun-
terevidencefrom the corpus,or supportan intuitive restrictionby the lack of

the latter Giventhatthe VP-fronting dataare very context-dependenand not

alwayseasyto judgefor informants this is alreadyof somehelp.
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3.1 Czech

3.1.1 High VP-fronting

High VP-fronting of aninfinitive in Czechmay easilybe searchedn the CNK
usinganexpressiorike'!

(16) [tag="Vf."] [tag!="Z *" & word!="a"]*
“((Jslient][me] ?)| (sis)|(ses))" within s

We find thattheinfinitive maytargetthe slot betweerthe complementizeand
theclitic auxiliaries(17), a configuratiorwhichis known to be disallovedwith
participleraising(8-b):

(17)  Samokejmeé uznavam, Ze oharetjsem se po nem
certainly acknavledged.sG thatbeat AuUX-1sSG REFL for him
nenel.
not-should

‘Of coursel acknavledgethatl shouldnt have beaterhim up!

Secondtherearemary casef acompleteV/P beingfrontedacrosghecilitics,
asin Avgustinova & Oliva’s (1997)examplesmentionedabore:

(18) [zahodit i a vydat se pésSk nautek k vydodnim
throw-away herandstart-outRerL on-footonflight to Eastern
hranicimsmér  dontl ] jsi nemohl t;
borders directionhome AUX-PT.2SG not-could
‘Youcouldnt throw heraway andstartout onfoot, fleeingtowardsthe
Easterrborders.

Third, we alsoencountesomeclearcasesf partial VP-fronting,asin

(19) Usadit nastalo jsem se chtél v Patagonii
settle-dovn constantlyaux-pT.1SG REFL wantedin P.

1 In ordinarylanguage;a sequencef aninfinitive,any numberof non-punctuatiomndnon-a
‘and’, anda pastauxiliary, within onesentence”.
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‘I wantedto settledown constantlyin Patagonid.

Interestinglythesearchits showv alinearorderrestrictionsuchthattheinfiniti-
val verbalwaysprecedests objects.Theonly casesn which anotheysentence-
initial word precededheinfinitive consistedf stacledinfinitives,asin

(20)  [vp Pomociobjasnitcely pfipad] by mohlitaxikai,  ktefi
help explain wholecase  sBJcouldtaxi-driverswho
napadenturistl videli.

attack  touristsGEN.PL sawv
‘The taxi drivers, who saw the attackon the tourists, could help to

clarify thewholecase.
Intuitive judgmentssupportthisimpressioncf.

(21) *cely pripadobjasnitby monhlitaxik&i

wholecase explain sBJcouldtaxi-drivers
Obviously, the baseorderwithin VP (this time, verbfinal) hasto be presered
alsoin analogoussermanexamples:

(22) a. Denganzerfall aufklarenkdnntendie Taxifahrer, ...

the whole caseclarify could thetaxi-drivers

‘The taxi driverscouldclarify thewholecase..!

b. *Aufklarendenganzerfall kbnntendie Taxifahrer, ...

clarify  the whole casecould thetaxi-drivers
An explanationfor this patterncouldbuild ontheideathatin theungrammatical
(22-b)and(21), two constituentsnove independentlywhile thereis only one
landing site available.Underthe view of scramblingas A-movementto some
specifierin the Agr- or T-domain(Zybatov andJunghanns]1998),the deriva-
tion of (21) would have to involve anintermediatestepin which the objectand
themainverbdo not form a constitutentary more,sothey cannotmove asone
VP.

As concernsnformationstructuring,the corpusexamplesdisplaya pattern
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of contrastve topic plus sentence-findlocusthroughout:

(23) (O kolej Zadaasi Sestnacsket lidi.) [+op
for dormitoryask probablysixteen hundredpeople
Nabidnout]jsme mohli pouz€ roc pét set sedmdeséat
offer AUX-PT.1pPL couldonly five hundredseventy
mist, ktera uvolnili letoSni  absolventi]
placeswhichfreed this-yearsalumni
‘(About 1600 personsapply for the dormitory) We could offer only
570places(which openedafterthis yearsalumnileft.)’

3.1.2 Low VP-fronting

VP-fronting to a positionbetweenthe clitics andthe finite verb wassearched
usingaqueryliket?

24) "((js[iem][nme]?)|(sis)|(ses))" [tag!="Z.*" &
| emma! ="a"]* [tag="Vf.*"] [tag!="Z.*" &
"a"l+ [tag="Vp."] wthin s

| emmal = +

Theexamplein (25) illustratesthe fronting of a completeVP to this area,with
thebaseorderverb>objectpresered:

(25) (... pak jeto nejen proto,) ze jsem [vp udélatkariéru
thenis this not-onlybecause¢hatAuXx-pPT.1SG make career
] chtela a chci, ale taképroto, ze ...

wantedandwant-1sG but alsobecausehat
‘(. ..thenthisis the casenot only) becausé wantedandwantto make
acareey(but alsobecause..)

Thelow landingsiteis belan the subjectposition,as(26) indicates:

12 1n naturallanguage;a sequencef a clitic auxiliary, any numberof non-punctuatiorand
non-a ‘and’, aninfinitive, atleastonetokenwhich is not punctuatiorandnota ‘and’, anda
finite verb,within onesentencé.
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(26) Pokudby zalonodaci schvalit misi  nestihli,

if sBJ legislators approse missionnot-managed
‘If thelegislatorswould notmanageo approve of themission...

ThemovedVP canbepartial—e.g.,if oneof its subconstituentgoesinto topic
position:

(27)  Zadarmojsem se ji [vzdat ], alenedtéla t.
for-free AUX-PT.1SG REFL her give-up butnot-wanted
‘But | didn’t wantto give herup for free:

As opposedo the pre-clitic, high landingsite, the low landingsite imposeso
linearrestrictionsonthefrontedVP—e.g., theobjectcanprecedets governing
infinite verb:

(28) ... aledal jsem se politice[ venovat], skut&ne
but further Aux-pPT.1SG REFL politics devote really
netél ts.
not-wanted

‘... butl really did notwantto devote myselfto politics ary further’

This is not very surprising,given that scramblingto the front of the VP is it-

erablein Czecharyway, so that thereare always enoughstructuralpositions
availableto front a VP andoneof its elementdndependentlyAs far asinfor-

mation structuraldistinctionsare concerned|ow VP-fronting seemsto sene
mainly one purpose:to move backgroundmaterialout of the focus domain,
which thenconsistsonly of the right-peripheral—mostiywnegated—finiteverh

All of the 106 relevant examplesextractedfrom the CNK conformedto this
pattern.

(29)  “. ..Zadruhouplli jsme vSak[yvp vyhrat]; urCité  [roc
during secondhalf AUX-1PL MP win certainly
zaslouzilit; ],” fekl trenér
desered saidcoach

‘ “But in thesecondhalf we surelydeseredto win”, saidthecoach.
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3.2 Polish

3.2.1 High VP-fronting

TheIPl PAN queryfor PolishVP-fronting illustratessomepecularitiesof the
annotatiorschemeusedby Przepiériowski (2004) 13

(30) [pos=inf] [pos!=interp & pos!=praet &

base! ="((i)|(lub)]|(albo))"]* "by" [pos=aglt]

within s
Somecommonword classesare beingreplacedoy morefine-graineddistinc-
tions(i nf, praet), whichcorrespondnorecloselyto differencesn inflec-
tional type. Furthermorethe PN-marler is always analyzedas a seperatdo-
ken (of word classagl t ), evenif it occursimmediatelyafter the main verh
Thesechangegesultfrom a carefulandlinguistically motivatedtagsetdesign
(cf. Przepidrlowski andWolifski 2003): As mentionedabore, the subjunctve
marker andthe PN-marler, althoughintuitively part of the verbalinflectional
paradigmmayattachto variousconstituentphoneticallyandalsoorthograph-
ically. It is thereforeeasiesto treatthesetemsastokensof their own, ignoring
orthographicword boundariesat the level of morphosyntaxcf. section4 for
furtherremarksonthetagset).

The queryin (30) mainly usesthe subjunctve marker to delimit the high
landingsite of frontedinfinite VPs. Sincethe analysisinvolving raisingof the
finite verb up to the subjunctve marker may be controversial, | will rely on
subjunctve markersoccurringseparatelyastopologicalmarkers.FrontedVPs
may be eithercomplete(31) or partial (32):

13 Thequeryroughlyreadsas“a sequencef aninfinitive,anarbitrarynumberof tokenswhich
are neither punctuationnor a pasttenseverb nor oneof i ‘and’, lub ‘or (incl.)’ albo ‘or
(excl.)’, by, andanagglutinatve affix (-smy -5cig etc.),all within onesentence”.
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(31) Wkazdymbadz raziebodajnaczescizasobow muzealnyhk
in every possiblecaseMpP onpart StoCk-GEN.PL museum
uwlaszczg bysmy sie mali, ...
acquire  SBJ-AUX-1PL REFL could
‘But every singletime we could have acquiredat leastpartof the mu-
seumstocks,. ..’

(32) Zytbym bez  nich nie potrafit.
live sBJ-AUX-1sG withoutthemnotmanaged
‘I would nothave managedo live withoutthem:

As (31) shaws, thereis no constrainton linear orderwithin the fronted VP, as
opposedo theanalogougasen Czech.n fact, morethanoneconstituenmay
precedehefrontedVP, cf.

(33) ..., alejaniczeyo absolutniewyklucz& bym w tej materii
but| nothingabsolutelyexclude SBJ-AUX-1SG in thatissue
nie chciat.
notwanted

‘... but | would notwantto excludearnything in this matter

In the light of (33), it is not surprisingthat several subconstituentsf the in-
finite VP may move independenthto several stacled specifiersor adjunction
positions resultingin alinearorderasin (31).

Regarding information structure,in the corpusexampleseitherthe whole
frontedVP (34) or atleasta subconstituendf it (35) functionsasa contrastve
topic:

(34) ...bez siecinie potrafie juz zyc,a pewnie[topumrze&] tez
withoutnet notbe-ablealreadylive andsurely die also
bym nie potrafit.

SBJ-AUX-1SG notbe-able
‘. ..withoutanet(work) I cannotive any more,andprobablyalsocould

notdie (withoutit).’
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(35)

(Poniewaz jednak los tej ustawy w chwili obecnejestwysoce
because howeverfatethislaw-GEN in time presentis highly

hipotetyczny dalej w tej kwestii posun& bym sie
hypothetical furtherin thisquestionrmove SBJ-AUX-1SG REFL
nie mogl.

notcould

‘(But sincethefateof thislaw is highly hypotheticalatpresent,) could
notgo ary furtherin thisissue.

3.2.2 Low VP-fronting

The queryfor VP-fronting to the lower landingsite looks very similar to (30),

exceptfor theinfinite VP following the subjunctve and PN-marler. A partial
VP-frontingexamplefrom the IPI PAN corpuswould be

(36)

..., aletez dlugobym lezet nie chciala, (bo
butalsolong sBJ-Aux-1sGlie notwanted because
bym chyba nie wytrzymata.)
SBJ-AUX-1SG probablynot stand
‘...but | wouldn’t want to lie aroundfor long, (becausd probably
couldnt standit).’

As in Czech thefrontedVP mostly movesout of thedomainof focus,leaving

behinda minimally focusedmainverh However, therearealsocasesn which
the mostplausiblefocuswould be onthe wholefinite VP or evenonthewhole

clause:

(37)

(“Miasto Lozannazresza doSC nudne...bylobynamtu

city L. by-the-way ratherboring sBJ-3sG us here
dobrze) gdybysmy przywykmc magli do cudzej ziemi!”
good if-SBJ-AUX-1PL adjust couldto foreigncountry

‘(“By theway, thecity of Lausannas ratherboring...we would feel
goodhere,)if we couldadjustto theforeigncountry”’

Theconstructioralsooccurswith enumerationsf non-minimalfocusdomains,
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asin (3) above. At leastin thesetwo casesthereis no obvious information
structuralsideeffect of VP-frontingin Polish.

4 Corpora of Slavic Languagesasa Sourcefor Syntactic Reseach

In this section|| will take a stepbackandconsidertheusability of theavailable
CzechandPolishcorporafor researchnto syntaxandinformationstructureof
thekind presentean the precedingsection.Theintentionis nota confrontatve
comparisorof the CNK andthe|PI PAN corpus but rathera collectionof ideas
for moreuserfriendlinessandsearchpower.

4.1 CorpusAnnotation (POS-Taggingand Mor phosyntactic Analysis)

The two main featureswe usedin the querieswere regular expressionsover
word forms and part-of-speeci{POS)tags. The query languageof the CNK
Is essentiallythe CQP language(cf. Christ 1994); the query languageof the
IP1 PAN corpusis very similar, but offers someinterestingmodifications(see
belaw). Both corporaarefully lemmatized.

TheCNK (orratherits publicly accessibl@artSYN 2000)consistof about
100 million tokens,with about60 % taken from the public press,20 % from
non-fictionalliterature,and15 % from fictional literature.The mixture of texts
hasbeencarefully consideredand SYN 2000 nowadaysfunctionsasa stable
referencecorpus.Around this core, two larger corporaof spoken Czechand
severalothercollectionshave beenmadeavailable.

Ratherthan mere POS-tagginga full morphosyntacti@analysiswas con-
ductedon SYN 2000,usingasetof morethan2000differenttheoreticallypossi-
bletags.Accurag of thestochastitaggingwasestimatedtaboutd3%in 1998
(Hajic and Hladka 2000). The remainingerrors,partly accidental partly sys-
tematic,have evoked harshcriticism by membersf the Institute of the Czech
NationalCorpusandtheir colleaguesEfforts arebeingmadeto improve onthe
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" - [o]x]

Mew gquery  — “[1ag="\r’f.*”] [tag I="Z*" & word = "a"" "{js[iemt][me]?)l(sis)l(ses))" within <s> ﬂ name.‘ ﬂ syn2000 — ‘
olace koldfe kolage ale koldde jsou dobré taldfe ona miZe vyvolavatale co ji ja ja Solibo fikate ze jsem chromny ale co vam mam vykladat kdyZ jsem chromny = *
co j4 J4 j4 Solibo Fikéte 22 jsem ohromny ale co vam mém vykladat kdyz jsem ohromny a kdo mné dal slovo 7 nikdo nikdo mné nedal sl
1sek , kamaradit v obofe zambku s tim swrotkem , dokonce 1 spat jsem s nim chtél . . . ale pan Berousek ted Zalwe o nahradu 3}
to wyved ten nas darebdlk . . . Ponadzdwihl se m Zaludel Odmitnout jsem to wiak zase nemohl . Tuhle schopnost mé nenaudily Zad
ného raje Eernych hor , kie jsem byl jenom na vylets | ale it jsem tam nemohl . Za oknem kupé béZela krajina , bez utéchy
3 Fe kdyZ se budu opravdu snafit, podafi se mi ten odstup wihzet do $koly jsem chodil na Jakubske namesti, coZ bylo z Behounske skute
né dostat to, co nevytdhli z maminley | jo , chtél s na mné vyslouzit ostrulyy stili jsme ezl opErmgr  a vE tenkrat od vifukovych plyni wyuze
& pHSt tyden presn® pét set roldi a jestli cheed | mfized se jit podivat nikdy jsem se za Bulisem nebyl podivat a nezuZastnil jsem se oslav g
ofiEt tyden piesné pét set rokd a jestli cheed , miized se jit podivat nikdy jsemn se za Bulisem nebyl podivat a nezifastnl jsem se oslav 1
doga a jaksi jsem nenachazel divod , pro€ bych tommu mél asistovat vybéhl jsem na ulici byl jarni podveéer toho nadherného rolw 1985 ax
s wlézt do terangho prijezdu a rozepnout se tam a rychle vycaknout sedél jsem na okné a dival se na kolejiste | kdyZ pfisla teta a polekal
by , vyswithl jsem ji, Ze to skorem witbec neboli a e mém PIijit za dva dny na prevaz Kdyby ses tady zmrzacil, tak mé tva maminka utluée kadivem Neb
inal si toho , nevénowval tomu pozornost, anebo to nechtél védét Vytestoval jsem sité, probral jserm tisfce mo¥ndch kandidath z desitek zed
.chiy vyvést 2 pasti , £ toho viivého sanatoria , anebo tam ziistat s nima Nezmylil jsem se v tobé | Petfe , ty neutikad pFede mnou , ty utikad pfec
¢nost milyow asi jen takovy hdi jako jsem ja . MilZe nekdo bejt ftasméjFi nez jsem 78 7 II &lt; Tticet let balim stare) papir a za ta léta jsem
=m rozhorlenyho rozhnévangho mladyho muze ktere) chee znénit svét ale soucasné jsem i chapal starce s naprasklym tsmévem jak rezignované s
1 nic jinvho , neZ do vEEnosti a nekoneéna takhle 2t | jinak net nez jsme epohs 2l a se milovali | beze slov jen jako hluchonémi, pr |
priet, poviddm si, jsem potad obledeny a nemohu se am polmout jak jsem k smrti znaveny tou svou denni praci , kdy jsem wycistl s
svym maliéku | zatimeo j4 nakonec piju mliko a sna¥m se stat se tim kym jsem se nikdy stat nechtgl . Philkgwnul jsem a podékoval Mang
usi3 uZ na viecko hejt samotinkej a sam , sém sebe musiz donutit aby jsi gel do hospody , sam sebe musis bavit, sém sobé a se se
senize protoZe j4 jsem mél talkove) zvyk , e ja jsem musel utratit viechuy penize co jsem mival u sebe, ale na tohle jsem penize mit musel . . . aby
nejlerdsn& 3 stare) papir , kterej bude ve svim prostiedku  mit ten den nejlarasnéjsi text o kterej jsem  okem zavadi nebo sina néj vzpormgl | a obalfm ten balilk
epileptikovi a do viing piva mi tefou po koleni slzy . Mize bejt nékdo Stastméjsinez jsem 47 I EDVEVCH JA MEL tak weliltou mistnnst | tak w
lator starych tempons . . . 4 j4 jsem uZ nemél potfebu mu poloZit tu samou otazlku jakou jsem 1 kladl difv , protoZe za ta léta jsme na tom byl oba ste
{lapl, Ze to do Eeho jsem lapl je telouté | bal jsem se na to podivat ale citil jsem Ze ta hmota se uzaviela nad a kolem celého stfevice , al
, 14 bez pitf piva nem{iEu ani myslet , ja pitim piva zadinam Dejt tin kym jsem , ajatedy taky jako ten host, kdo w1, jak dopadne 7 moz
1 oviem spife rozdélenim odpovédnosti, ne prace . Nebot' zasahovat jsme mmmsth ka#dy do vieho a samostatng viude | kde bylo prar
ni - linyeme zirdt na hdskych fivotech stop hledéh jsme se vyhmout vasim mé stim aviak nepoéitali jsme s odrazem a narazem mofské wody pfi vybuchu stop zjist
déjeuner na travndo , tedy . . Eadné cerné faty ; miZete jit jak jste Telegrafoval jeem pro krejstho |, Zadné starosti, pane . .
| 7?0 MandnanddEla jannm e atfiela MR enfiFeR e - anmant i4 icam Ah wwmanarahel mo mna A dnaen Irde e 18dsl T
‘ | ar
kostele , kde se pod vE&nym svétlem modlil pozdéji bezboZny Uher . Pak kvagici pan SkoZdopole : Co to wyved ten nad darebak Ponadzdwihl se mi Zaludel -
Odmdtnout jsem to viak zase nemohl . Tuhle schopnost mé nenaugily Zadné ty rizné socialismy mého Zvota . Pockejte na mé po programu , felkd jsem mistrovi,
ackaliv mi nafidil , abych

E

Displayed: 1+50/830 (B%) Line: 4

Figurel: The CzechNationalCorpusandits queryinterfaceBonito

taggingby usinga mixture of stochastiandrule-basednethodg(Hajic et al.,

2001)).The CNK, justasthe Pl PAN corpusor the MULTEXT-Eastcorpora
(ErjavecandMonachini1997),usesa positionaltagset,. e.,thevalueof each
grammaticalcateyory is encodedby one charactern a fixed positionin the

stringwhich makesup atag.

ThelPI PAN corpuswasreleasedby thelnstituteof ComputeiScienceof the
PolishAcademyof Sciencessalfirst versionin June2004.1t currentlyconsists
of about70 million tokens,or rather“segments” (Przepiorlowski 2004): the
clitic PN-andsubjunctve markerareregardedasunitsof theirown rightandare
written seperatelyfrom their prosodichosts.Half of the materialscontainedn
the corpusarenewnspapettexts, 20% arefictional (prose),about10% scientific
writing, 5% law texts, and 15% sessiomprotocolsfrom the Polish parliament.
As Przepiorlowski (2004) stateshimself, this collectionis ratheropportunistic
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thanbalancedandwill haveto beimproveduponatalaterstage.

Epnliqarp
File Statistics Settings Help

|[p05 =inf [pos = interp & base I="(||lub|albo)"]* [pos = aglf] within s

Left context |
Ze trudno jest praviaé klucz, wedlug ktdrego nalezatoby | adresowad [infimpen] niektdre [adiplnom:m3:pas] wyniki [substpl:nom:m3] badan [substplaen:n] - ian] czv [qub] miata [pra ‘
panstwa senatordw, przez co boimy sig tego, czego | bat [infimper] sig [qub] nie [qub] powinni fwinien:plm1 imperf Smy [agltplpriimpert nwok)] :
ucha powiadaé, - Jubci [ to prawda, e | braé [infimper ja [ppron3saacc:iternpraep] cheiat [prastsgmimpen] em [agtsapriimperfwok]
nie czylismy i w zwigzku z tym z nich wzordw | brat [infimperd] nie [qub) mogli [praetplm?1imperd] $my [agltplpriimpert myok]
ing? Oezywiscie nie. Zadnych samochoddw w leasing | braé [infimper] nie [qub] zamierzall [praetplmi imper] Smy [altplpridimperfmwok]
aca cheiatern powiedziet, e 7 takich klockow pataciw | budowad [infimperd] jednak [conj] nie [qub] powinni fwinien:plm1impen] smy [agitplpriimpertnwok]
ha przeznaczona na zaopatrzenie wsi wwode mogkaby | by [infimpen] - ian] choiat [prastsa:m3imper] em [agitsg:priimperfwok]
enie pierwszeqo, ale zasadniczego kroku, a dalej musi | byé [infimper] - [ion] o [prep:loc] czym [substsgloen] mowita [praetsg fimper] m [agltsgpriimperf nwok] |
dla gmin wiejskich. Wydaje mi sig, Ze powinien | byé [infirpen] - [ign] o [prep:loc] tvm [substsgilocn] wiele [num:place:m3] razy [substplace:m3] juz [qub] mawili [prastplmi:i
rugie z pytan dotyczyto zakazu reklamy, czy powinien on | byd [infimpen] - [ign] tak [qub] to [gub] zrozumiat [praetsgim3per] em [agltsg:priimperfwok]
selskie sumienie, kiedy powiermy: W kazdej gminie ma | byé [infimpen] biklioteka [substsg:nom:f komunalna [adisg:naritpos] - [ign] tak [qub) jak [conj] zapisali prastplmi perd SmiEs
WY art. 5 mdwi sig, co powinno | by [infimper] dotqczone [ppas:sgnom:n:perf.af] do [prep.gen] whiosku [substsg:aen:ma] o [prepace] wydanie [ersg.acon
e Zotaszane poprawki, w jakie] kolejnosci i co powinho | byt [infimpen] giosowane [substsg:norm:n] - ign] cheiat [praetsom3imper] by [qub] m [aoitsg:pridimpertnwok]
54 tafisze wwersji pod Mac OS. Aby nie | byé [infimpen] gotostownym [adjsginstnipos) odwiedzit [praetsoim3 per] em [agltsa:priimperfwok]
- Mecz nie Wwon sie po naszej mysli. Mogto | bye [infimpen] inacze) [qub] gdyby [confl Smy [agitplpriimpert maok]
akiej statystyki. Pani poset pytata, czy uzalezniony musi | byé [infimpen] karany [ppas:sg:nom:m1impert.af - ign] mowit [praet som3imperd em [aoltsgpriimperfwok]
Idziesigoiu 1at - sukceswwnie Zmieniad. | stad te? naledy | by [infimpen] konsekwentnym [adisg:insth:pos] - ign] skoro [conj] poszli [praetplmi:per] Smy [agtplpriimpert neak]
datkow | subwencji z budZetu paristwa dia gmin moze | byé [infirmpen] mniejsza [adj:sg:nom:f.comp] niz [conj] przewidyali [prastplm1imper] my [agitplpriimperfnwok]
ha ten washie cel. Gdyby tak byto, wiwezas | by [infimpen] moze [finsgterimpen] - ign] bo [conj] to [substsgnomen) nie [gub] jest [finsgterimpen] odosobnione [ad):so
pan mawit, Moge tylka tu prpwatnie powiedzied, Ze | byi [infimper] mozZe [in:sgterimper] akurat [qub] nie [qub] uczestniczyt [praetso:mimpen] em [aglitsopriimperfwok]
sig stato, bo gdyby ko inny wystepowat, to | byé [infimpen] moze [fin:sgterimpen] by [gub] m [agh sa:priimpert nwok]
m wiedzial 2e tu bede sprawiat tvle ktapotu, | byé [infimpen] moze [insgterimpen] by [gub] m [agitsapriimpert nwak]
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damentalng] ustawy bez poprawek. Bez watpienia ja talk
glosowatem, Przyznaje sig do tego. To glosowanie spowodowalo, ze dzisiaj, w lad za watpliwodcis zgloszona przez pana senatora Dzistoche, preyijatem tals postawe, Nie
cheiathym polemizowac z wystapieniami moich poprzedniledw. W zadnym wypadky z panem senatorem Madejern, bo darze go dugzym szacunkdem, patrzac na niego przez
pryzmat wspdlpracy w Komisi Ochrony Srodowiska, Poza tym sie jestern profesorem. Ale n sie, cZy¥ po wezorajszych protestach dzisiejsza postawa nie jest,
Panie Senatorze, aby spowodowana radodcis, Ze wyjatkowo duza liczha pariskich poprawek zostala preyjeta? To by mi preyporminato zabawe w Klocki, dlatego tez z pozyejl
Paca cheiatem powiedzied, Ze 7 takich Klockdw palacdw budowat jednak nie innismy , ho majg one rhyt duzy wartosc i wage - reeczywiscie, pand senator Berny - dla
catego narodu i spoteczefistwa. Dzigkhuje bardzo. Marszatel Adam Struzik Prosze bardzo. Senator Jerzy Adamsld Ad vocem. Marezatek Adam Struzik Prosze hardzo, pani
senator Ciernniak. Senator Grazyna Ciemnniak Dzigkujg, Pande Marszallas. Skdadam wniogek przeciwny. Mie widzg bowiem Zadnych merytorycznych powodow, zeby
preektadac debatg na nastepny tydzied. Uhwazam, ze sq wezystlie sprawozdania komisji. Odnoszg wrazenie, ze wezyscy napracowaliémy sig solennie na tyle, na ile kio miat
kompetencii i cheial uczestniczye w tych pracach. Dzigkuje. Senator Jerzy Adamski Ad wocem. Senator Grazyna Ciemmiak Marszatel Adam Struzik Prosze bardzo, Pande 3
Senatorze. Senator Jerzy Adamsld Panie Senatorze, jezeli pan uczestniczyt w posiedzeniu komdsii, ktdra glosowata nad ostatnia ustaws z drulo 386, to styszat pan zapewne =
slowa pana senatora Madeja, ltéry podzickowal przewodniczacemu czterech polaczonych komisji za tak sprawne, rozegdne i logiczne prowadzenie posiedzenia komisji
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Figure2: ThelPl PAN Corpusandits queryinterfacePoligarp

The POS-and morphosyntacticaggingwas done by stochastiomethods;
however, at leasttwo new ideassetthis corpusapartfrom otherstochastically
taggedsourcedik e the British or the CzechNationalCorpus:

First, the setof POStagshasbeendesignedn a someavhatnon-traditional
way whichreliesaslittle aspossibleon lexical semantigroups,andthuscould
make word classrecognitioneasier Tokenswere groupedinto differentword
classesvheneer they differedsystematicallywith respecto their setsof pos-
siblegrammaticakateyories(i. e.,whenthey belongedo differentflexemesn
theterminologyof Przepidriowski andWolinski(2003),originally attributedto
JanusBien.). Thus,insteadf amixedbaglik e “adjectve”, therearetheclasses
adjective ad-adjectivaladjective(e.q., ‘polsko-niemie&i’ Polish-German, and
post-pepositionaladjective(e. g., (po) polsku‘(in) Polish’), of which only the
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first one shavs a completeinflectional paradigm(Przepioriowski 2004, 28).
Thenumberof possibletagsis reduceddramaticallyby disregardingall thelex-
ical semanticsub-distinctionsof pronominals(interrogative, relatve, demon-
stratve, etc.), groupingthem with adjectves or nounsas far as possible,ac-
cordingto theirinflectionalbehaiour. Most of thelexical semantidistinctions
canberegainedanyway by doingalemmasearchandthereis virtually nohope
thatany automatidaggemwill beableto detecthecorrecttagsfor homorymous
pronoundoelongingto differentsemanticclassesTo give anexample,asearch
of interrogative vs. (free) relative pronounsn the CNK yieldswordsfrom both
catgyorieswithout ary obvious patternt* A similar rationaleasin the caseof
IPI PAN seemdo have playeda role in the designof the Stuttgart-Tlbingen
Tagsetfor GermanUnfortunately successatesof the Pl PAN taggingarenot
yetavaliable.

Secondthe setof possiblemorphosyntacticagsbefore stochastiadisam-
biguationis retainedandmaybesearchedT hiscanbeusefulandsometimesu-
periorto a forceddisambiguationTo give anexample,a searchwasconducted
for discontinuoudNPsin dative case which aresplit into the attributive adjec-
tive andthe seperatdeadnoun(a so-calledLeft-Branch Extraction). Sincethe
dative casecanbe homorymousto othercasesdependingn inflectionalclass,
a forcedstochastiadisambiguation—as mostpresent-dayorpora,including
the CNK—will inevitably yield errors:

(38) kekazdé  otazce z pfizemi
to every-DAT questionpAT from stalls* DAT//GEN

In this examplefrom CNK, the genitive on pfizemi hasbeenwrongly tagged
as a (homorymous)dative. All theseexampleswill have to be reconsidered

14 This is not very surprising,giventhe hugenumberof homoryms: In the caseof Russiana
traditional,semanticallypbasectlassificatiorpronounsasit wasconsideredor sometime for
thecorporaof theTubingenSonderforschungsbereidd 1,wouldleadto about600different
morphosyntactitagsonly for this category, whichis almosthalf thesizeof thewholetagset.
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“manually” by the user in orderto filter out the true datves. With the am-
biguoustaggingof IPI PAN, however, the querymay be limited to only those
hits in which initial morphologicalanalysishasalreadyyieldeda single,non-
ambiguoudorm—disregardingall the potentiallywrongtags.

i i S D D D D B B B DR R R B BB ot |5

File Statistics Settings Help

|[case ~~dat] [pos k= interp & base I="{|lublalbo))f3,5} [case ~~ dat] within 5

Left context | Match
awowo nalezne sg budzetowi, zostana przekazane do dyspozycji | innemu [adjsg:datm1:pos] ministrowi [substsg:datm1] badz [conj] tez [qub] innemu [adj:sg:datm1:pos]
acji przekazat nadzdr nad Wojskowsa Formacia Specjalng GROM | innemu [adj:sg:datm3:pos] niz [conj] dotychezas [qub] podsekretarzow [substsg:datim1]
2, 55 nbowigzane, na kaZzde wezwanie, umozliwit | inspektorom [substpl:datm1] kontroli [substso:gen:] skarbowej [adj:sg:aen:fpos] oraz [conj] osohom [substpldat
latach poprzez petniejsze wykarzystanie niedawno pravznanego | inspektorom [substpldatmt] pracy [substsgigend uprawnienia [substplacen] do [prepigen] egzekwowania [gers
ropy i jego zanieczyszezeniu. Zadaniem agencji jest zapewnienie | instiucjom [substpldatf] europejskim [adj pl.datfpos] oraz [conj] decydentom [substpldatmi]
nie dziatajacym w celu osiqonigcia zvsku; 2. miejskim | insttucjomn [substpldatd kultury [substsa:gen:d] oraz [conj] miodziezowym [adi:pl datm3:poes] domom [substpldat:
tne znaczenie spoteczne. Utatwia polskim obywatelom, polskim | insteucjom [substplidatf] oraz [conj] polskim [adjpldatm1:pos] operatorom [substpldatmi]
i) dw | Uprawinien - najlepszych, jakie pravstugujg polskim | instucjom [substpl:datf publiczhym [adj:pl:datfpos] oraz [conj] migdzynaradowym [adj:pldatfpos] instduciom [su
Geremek wyrazit nadzieje, 7e hiuro grupy bedzie stuzyto | interesom [substpldatm3] Biatorusi [substsgigen:f oraz [conj] interesom [subst pldatm3]
cztonkdw Unii. Tego wezvstkiego decydenci stuzacy niepolskim | interesarm [substpl:datm3] nie [gub] powiedzieli [praetplmi per] Polakam [substpldatm3]
podporzadkowana polityka Narodowego Banku Polskiego, & nie | interesom [substpl:dat m3] pafistwa [substsgigen:n] ani [conj] interesom [substpldatm3] | |
Jezeli polityka Zagraniczna stuzy interesom gospodarczym, a trm | interesom [substplidatm3] stuzvt [infimper] powinna [winien:sg:fimper przede [prepinstwok] wszystkim [substs
placdwek Poprawka ta ma na celu prayenawanie dotacji takie | internatom [subst pl.dat:m3) oraz [conj] niepublicznym [adjpldatm3:pos] odrodkom [substpl.datm3]
art. 165, ktary w sposcob niepodlegajacy Zadnym mylhymn | interpretacjom [substpldat preyaraca [finsgterimpen] koncesje [substplace: podmiotom [substpldatm3]
Muzutrmanskiego niesli transparenty z napisem "Agresia przeciw | Irakowi [substsg:datim3)] jest [in:sgterimperf] agresjs [substsoinsti preeciw [qub] catermu [adjsg.datm3pos]
MNasuwaja sig pytania: Czy nie beds one zagrazat | istniejacemu [pactsg:datnimperfaf juz [qub] w [prep:loc:hwok] Polsce [substsgloct] wolnemu [adjsg:datm3:pos|
rezoluci, kidra reczywiscie jestw pewnym sensie “w poprzek” | istniejgcemu [pactsoidatnimperf.af u [prep:gen] nas [ppront 2:plgen:n:pr] systemowi [substsodatm3) prawnerm|
jest stuszne. Ufamy, 7e ta ustawa nada regionalnym | izbom [substpldatf] abrachunkowymn [adjpl-datfpos] jako [conj] insttucjom [subst pldat1)
robit cos waznedo, byt uczestnikiem wielkiej prygody. - | Jadacemu [pactsg:datm:impert:af] na [prep:loc] olimpiade [substsg:ace:d sporowcow [substsg:datm1]
7 jako przedstawiciel tego samorzadu zdai juz przekazacd dzistki | jakiemus [adjso:datnpos] katolickiemu [adj:sg:datn:pos] stowarzyszeniu [substsg:datn] parafialnemu [adj sodat
"Matura 2000", Prawdopodobnie ministerstwa lub rzad ulegto | jakiemus [adj:sg:datm:pos] sadeckiemu [substso:datm1] lobby [ign] narciarskiemu [adj:sg:datm:pos] =
A dla konoz by? Musieli wam stryiko powiadat, | jakom [substpl datf] jej [qub] lubowat [praetso:m3imperf] Niemcom [substpl:datmi]
Chiystusowa wesprze, Ze preydam sie na cos Zhyszkowi, | jakam [substpldatd sig [qub] teraz [qub] Zychowym [adj:sginstnipos] dzieciom [substpl.datn]
4 I I D]

I

[4]

jest obniZenie nastroju, nie ma wigc sensu na sitg kogoé rozweselad, trzeba preezywajgoemu kryzys sportowcowi pozwolié odozuwad zal - jeéli chee plakad, nisch placze. o
Ale potern nie mozna takde] preegrang zostawic bez analiey, treeba ustalic jef preyozyny, po to, zeby nastepnym razem je wyeliminowac. Wazne jest, aby preykre wydarzenie
miato jednals pozytywhe konselowencie. Jedhi ktod nievdanyrm olimpijsldm startem koficzy sportows karere, powinien rmdeé poczucie, Ze robit cod waznego, byt uczestnildem
wielkie] przygody. - Jadaceru na olimpiade sportowcowi Zyczy siz polarania nég, a czego zyczyé psychologowi? - Niech dzied trova dhuzej niz 24 godziny. MAREK |
GRACZYK - 43 lata, absolwent Katolickiego Uniwersytetu Lubelskiego, doktor navk o kulturze fizyczne Akademil Wychowania Fizycznego w Warszawie (praca doltorska 3
pt. "Psychologiczne i psychoorganiczne efekty uprawiania pigéciarstwa"), psycholog sportu od 1982 roloy, pracownils Centralnego Odrodka Medyeyny Sportu. Czyj jest
Sierpie? ALINA GRABOWSEKA Glos z Monachiumn Rozglodnia Polska Radia Wolna Furopa od pierwaze chwili shizyla strajkujacym robotnikorm tym, co wiedy, preed
dwndziestu laty, byto niezwykle wazne: informacjy. Z audycji RWE dowiadywali sig o preebiegu protestdw w calym koraju, o postulatach komitetdw strajkowrych, o reakocji
whdz PRL i opini dwiatowej. Fadziwisjgeo eprawny wydaje sig drisiaj system preekazywania tych informacii = kraju do Monachium - przeciez grozito to deiataczom
opozycii ciggkdrn represjami, przeciez telefony byly na podstuchu, przeciez dostep do krajowych drodkdw preelazy nie istniad, natomiast funkcjonowata brtalna partyina
propaganda i odgdrne "zmowy milezenia". Ale Radio Wolna Europa dzield korespondentom zachodnim, dzield ulaytym telefonom od ludzi opozycii antykomunistyczne,
dezield konfrontowaniu zdobwtych w ten sposdh wiadomodeiz
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Figure3: Searchindgor non-ambiguou$ormsin thelPI PAN corpus

From a users point of view, keepingtrack of ambiguousand unambigu-
oustagsis thus certainly an advantage At the sametime, however, the need
for bettersuccesgsatesof automaticdisambiguations obvious and hasbeen
acknavledgedrepeatedlyby the corpusdesigners.

4.2 Comfortable Querying

Given the rangeof corpususers(a part of the CNK, SYNEK, is even being
propag@tedin secondaryschools),user friendlinesshas becomean increas-
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ingly importantissue'® The CNK hasbeendistributed togetherwith a com-
fortable and easily understandablsearchtool from the beginning; this tool,
called G(raphical)CQPwhich was programmedoy Pavel Rychly of the NLP
laboratoryof Brno University, hasbeendevelopedfurtherinto thecorpussener
Manateeandtheclientviewer Bonito, offeringevenmorepossibilities A purely
web-bravserbasedversionhasbeenannouncedor 2005.To namejust a few
of the mary interestingfeaturesof Bonito, thereis (i) a graphicalrepresenta-
tion andconstructiorof queriesy(ii) Bonito offersa stepwiserefinemenof the
queriesby imposingpositve and negative filters on searchresults.Nicely, the
usercanalwaysreturnto aprevioussetof hitsin caseafilter did notgive thein-
tendedresult.(iii) Bonito containsenhancedtatisticfunctionality for research
into collocations(iv) handlingof userdefinedsubcorporaand(v) exportfunc-
tions for searchresults.Thesepossibilitiesgreatly increaseaccessibilityand
would definitely be desirablefor the corporaof otherlanguagesswell. Com-
paredto the searchtools of the British National Corpus,the recentlyinitiated
RussiarNationalCorpus,andthe GermanCOSMAScorpusthe searchool of
the CzechNationalCorpusdefinitely setsnew standards.

Neitherof (i)-(iv) have yet beenrealizedin Poligarp,thefirst versionof the
searchtool comingwith the IPI PAN corpus.However, atleastoneideawhich
increasesearchingcomfortin Poligarpdeseresto be mentioned:the inclu-
sion of tag aliases.E. g., insteadof learningthat the fourth position of each
tag encodesnumberandthe fifth position case,thinking up a regular expres-
sion over tags,andthentyping in [t ag=". .. P3. *"], the usermay sim-
ply state][ case=dat & nunmepl ] . Giventhelarge numberof theoretically
possibletags and their sometimescounterintuitve positionalencoding(e. g.
[tag="Vf.*"] for verbsin theinfinitive in CNK), this is extremelyhelpful.
It would beevennicerif theuserhadthealternatve to inputthevaluesof gram-

15 The CNK andthelPI PAN textual sourcedatais not handecbver to the user so(s)hehasto
rely onthesearchoolsprovidedby the corpusdesigners.
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Murnber of fits. 10

= Query - [tag="V{*'] [tag I="Z.*" & word 1= "a"]{0,5} "((js[iemt][me] ?)|{sis)|(se5))"
‘D\sp\ayed 1480/1087 (4%) Line: 1

Figure4: Stepwisdiltering of queryresultsin Bonito

matical catggoriesby selectingfrom menuesor simply checkingboxes(asin
thenew RussiarNationalCorpus).

4.3 A ParsedCorpusfor Czech:the Prague DependencyTreebank

Both VP-frontingconstructionsnvolve displacemenfrom anassumedbasepo-
sitionto theleft; in partial VP-fronting,even morecasef discontinuouson-
stituengy occur We have seemabore thatinstance®f theseconstructionganbe
found by relying on morphosyntactictagsand somepost-editingandfiltering
by hand.However, it would be more comfortableto run a searchon discon-
tinuoussyntacticconstituentslirectly. Queriesover syntacticstructureanbe
conductedor Czechusingthe PragueDependeng TreebankPDT), a pseudo-
randomselectiorof abouts5000authenticsentencefom the CNK which have
beenhand-annotatedccordingo thetheoryof Functional-Generate Descrip-
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tion (Saall etal. 1986).This corpusmay be searchedn-line, usingthe search
tool Netgraph(developers:R. OndruskaandJ. Mirovsky). The syntacticstruc-
turesin thePDT aretreeswhich encodadependengrelationsandrelative linear
orderbetweenwords. A samplequeryfor discontinuousvP constituentsand
oneof its hitsis thefollowing:

(39) a. []([tag=Vi*,ord=1]([ord>=3]),
[ af un=AuxV, or d=2])
b. Pomociby mu v tomméli i  novihréci.
help Aux-sBJhimin this shouldalsonew players
‘Also the new playersshouldhelp him with this!

Thevaluesof thefeatureor d in this caseencodehatthe VP is supposedo be
split, i. e.,thequeryconcernsaninfinitive (first word) with anauxiliary verbas
its sister(secondwvord) anda daughterof theinfinitive asthird or laterword.

B BEE
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Figure5: Discontinuous/P-frontingin the PragueDependeng Treebank
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A secondversionof thetreebankjncludingannotatiorfor topic, focus,and
contrasft(in the senseof Hajicova et al. 2000),hasbeenannouncedor 2005.It
may thensene asa startingpoint for studiesof information structure but the
userstill hasto go backto theoriginal CNK andperformasecondsearchto see
the context of a retrieved sentencethe searchtools of PDT and CNK are not
integratedatpresentAlthoughthePDT is definitelyvaluablefor alargescaleof
naturallanguageprocessingasks,jt seemghatempiricallinguistic studieswill
still haveto rely onsearchingruly largecorporaby lower-level annotatiorsuch
aslemmataandmorphosyntactitags,aswell asby formsandcollocations.

4.4 Further FreelyAccessibleCorpora of Slavic Languages

Marny modernSlavic languagescan alreadybe investigated on the basis of
large corporawith free online accessAmong thoseoffering at leasta search
by regular expression®ver word forms arethe Oslo Corpusof BosnianTexts,
the CroatianNational Corpus,the SerbianNational Corpus,the RussianCor-
poraof the Sonderforschungsbereiehll (University of Tlbingen),the Slo-
vak National Corpus,and the Polish Corpusof the PWN publishing house.
POSannotationhasbeenprovided for the CzechNational Corpus,the Polish
IPI PAN Corpus,a small portion of the TtbingenRussianCorpora,and, in-
creasinglyfor the RussianNational Corpus.The MULTEXT-Eastprojecthas
produced”OS-annotatedersionof Orwell’'s“1984” for Czech Slovenian,and
Bulgarian.Syntacticallyanalyzedcorporaarecurrentlyavailablefor Bulgarian
(HPSGtreebank)and Czech(PragueDependeng Treebank):® Work on di-
achronic corporaof Slavic languagesasbeenstartedat CharlesUniversity,
Pragug(Old ChurchSlavonic andCzech),the University of Sofia(Bulgarian),
andthe University of Regenslurg (Russian).This shortoverview is necessar

16 |PI PAN hasdevelopeda “test suite” of HPSG-parsedPolishsentencesyhich is, however,
ratherintendedas an overview of possiblesentencestructureghanasa corpusof natural
language.
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ily incomplete updatedcollectionsandlinks to web pagesmay befounde. g.
at wwv. uni - t uebi ngen. de/ uni / nss/ docs/ Kor pora. ht i andat
www sl avi sti k. uni - regensbur g. de/ Cor pus.

5 Conclusion

Corpusevidencefrom CNK andIPI PAN indicateghatin CzechhighVP-front-
ing is thenon-iterablenovementof a single—complet®r partial—constituent,
which doesnot allow for internalword ordervariation.In the otherthreecases
consideredi. e.in Czechlow VP-frontingandin Polishin generalthereareno
suchrestrictions:VP-movementcanbe accompaniedby further fronting oper
ationsto the samearea,andVP-internalword orderis basicallyfree. Theoret-
ically, high VP-frontingin Czechshouldthusbe analyzedas movementto an
A’-specifier (SpecC) while the otherthreeoperationsendup in an adjunction
position—eitheabove T (Polishhigh VP-fronting) or betweenT andthemain
VP (PolishandCzechlow VP-fronting). In termsof contetual conditionsand
informationstructure high VP-frontingin our Czechexamplesalwaysinvolves
acontrastve topic, while low VP-frontingis movementof backgroundnaterial
to the left; both combinewith a minimimal, right-peripherafocus.In Polish,
the high fronting alsofavors aninterpretatiorasa contrastve topic, while low
VP-scramblingseemdo be compatiblewith variousinformationstructuralpar
titions of the sentence.

To arrive atthesegeneralizationsiye madeuseof corpusdatain thefollow-
ing ways: (i) Singleintuitive judgmentsveresupportedi. e.,notfalsified)by a
large body of original data.This holdsfor mostof the evidenceon clitic place-
mentin section2. (i) Naturally occurringcontexts wereevaluated resultingin
statementabouttheir relatve frequeng. This is the casefor the information
structuraleffectsof VP-fronting reportedabove. (iii) Of two theoreticallypos-
sibleconstructionaVariants,onecouldbefoundwith acertainbasicfrequeng,
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but the otherdid not occurat all. The corpusthusindicatesa candidatefor a
restriction,which hasto bechecledagainstintuitive judgmentsThiswasdone,
e.g., for thelinearorderrestrictionwith Czechhigh VP-fronting. Technically
we simply searchedby sequencesf regularexpressionver words,lemmata,
andmorphosyntactidescriptionsThe userfriendlinessfor this processcould
be enhancedonsiderablyif the following features partly realizedalreadyin
CNK andIPI PAN, becamestandard(i) retrieval of (un)ambiguousagsbefore
automaticdisambiguation(ii) stepwiserefinementof searchhits, handlingof
userdefinedsubcorporaeasyexportof hits; (iii) statisticfunctionsfor research
into collocationsyiv) aliasesor agraphicinterfacefor theinputof tags.
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Refining Querieson a Treebankwith XSLT Filters.
Approachingthe Universal Quantifier *

Geoige Smith
Universitat Potsdam

This paperdiscusseshe useof XSLT stylesheetsisa filtering mecha-
nismfor refiningtheresultsof userqueriesontreebanksThediscussion
is within the context of the TIGER treebankthe associatedearchen-

gineandquerylanguagebut the generalideascanapplyto ary search
enginefor XML-encodedtreebankslIt will be shovn that important
classe%f linguistic phenomenaanbe accesseby applyingrelatively

simple XSLT templatego the outputof a query effectively simulating
theuniversalquantifierfor a subsebf thequerylanguage.

1 Intr oduction

In the TIGER treebankBrantset al., 2002),syntacticstructureis encodedsia
restricteddirectedacyclic graphshenceforthsyntaxgraphs.Thesearetree-like
structureswith potentially crossingbranchesand labellededges.The corpus
Is availablein XML format. The searchengine TIGERSearch(Konig et al.,
2003)wasdevelopedto enabldinguistswith no previousexperiencean theuse
of eitherquerylanguagesr XML-encodedcorporato work with the corpus.
In TIGERSearchthe encodedstructuresare presentedo the userin a graphic
representatiofamiliar to this particularconstitueng. A speciallydesignedan-
guage(Konig and Lezius, 2003) allows the userto querythe treebankusing
conceptalreadyfamiliarto linguists:immediatedominancelinearprecedence
andderved relations.The formulation of a queryinvolvesdescribingdesired
structuralcharacteristicsTheresultof a queryis the setof all structuresn the
corpuswhich have thosecharacteristics.

* | would like to thankEstherKdnig and WolfgangLeziusfor numeroushelpful discussions
relatingto the TIGER querylanguage This paperis dedicatedto PeterEisenbeg on the
occasiorof his 65thbirthday
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lhren Kunden bietet sie einen 24-Stunden-Service  fir Laborarbeiten
PPOSAT NN VVFIN  PPER ART NN APPR NN

Figurel: ThreePlaceVerb

2 Structural Search

This sectionwill demonstrat¢heimportanceof a universalquantifierin atree-
bank query language A brief overvien of one of the main mechanismdor
searchingfor syntacticstructureusing the TIGER languagewill be provided
in 2.1. Oneimportantareaof syntaxwhich could be more easily investigated
via auniversalquantifierwill begivenin 2.2and2.3.

2.1 Immediate Dominance

This sectionwill provide a brief overvien on searchingsyntacticstructuresn-
volving immediatedominance.

(1) lhrenKunden bietetsie einen24-Stunden-Servicgir Laborarbeiten
her customer®ffersshea 24-hourservice  for labwork
‘She offershercustomers 24-hourservicefor lab work!

The sentencan example (1) hasthe graphicalrepresentatiomn figure 1.
A usercould beinterestedn variousstructuralcharacteristic®f the sentence.
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Severalsimplequerieswhich matchstructuresn the sentencearegivenin (2).

(2) a [cat="S'] >SB [pos="PPER']
b. [cat="NP'] >MR [cat="PP"]
c. [cat=("S"|"VP")] >DA []

The query (2-a) matchesall sentencesn which the subjectis a personal
pronoun.Thisis accomplishedby describingtwo nodesanda relationbetween
them.Theexpressior] cat =" S"] describesnodewith thevalueS (sentence)
for the featurecat (cateory). The expression[ pos="PPER"'] describesa
nodewith thevalue" PPER" (pronoun,personalXor the featurepos (partof
speech).The operator> definesa relation of immediatedominancein which
the nodedescribedo the left dominateghe nodedescribedo the right. This
relationis labelledSB (subject).Thelabelindicateghefunctionwhichthechild
nodehaswithin the constituenformedby the parentnode.

Similarly, thequery(2-b) matchesll structuresn which anounphrasehas
a prepositionalattribute, thatis, in which a nodewith the value” NP" (noun
phrasefor thefeaturecat immediatelydominatesanodewith thevalue" PP"
(prepositionaphrase)or the featurecat andtherelationof immediatedom-
inancebetweerthemis labelledMNR (“modifier nominalright”: modifier of a
noun,to theright).

The final query (2-c) matchesary structurein which a nodewith either
thevalue"S" or " VP" (verb phrase)for the featurecat dominatesa node
whichis notfurtherspecifiedandtherelationof immediatedominancéetween
themis labelledDA (datie), indicatingthatthe child nodefunctionsasa datve
argumentwithin the constituenformedby the parent.
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3D
=
e e
CNP PP
Den Herren Rao und Singh gebihrt  ein Platz in der  Geschichte
ART NN NE KON NE VVFIN ART NN APPR ART NN

Figure2: Two PlaceDative Verb

2.2 Argument Structur e and Agentivity

Thissectionwill discusgheamgumentstructureof two classe®f Germarverbs
with regard to agentvity, preparingthe agumentmadein section2.3 that a
universalquantifieris animportantpartof atreebankquerylanguage.

(3) DenHerrenRaound Singhgelhrtein Platzin derGeschichte

the MessrsRaoandSinghdeserea placein the history
‘MessrsRaoandSinghdesere aplacein history’

Let usnow take a look at anothersentencegivenin (3) with the graphical
representatiom figure 2, which bearscertainsimilaritiesto thesentencen (1).
Both sentencesontainanargumentin dative, which canbe accessetly query
(2-c). They alsoexhibit importantdifferenceswvith regardto argumentstructure,
whichwill beexploredherewith referencdo ideaspresentedn Primus(1999)
andEisenbeg (2004),in which agumentsare seenashaving varying degrees
of agentvity andpatientvity. Agentve andpatientve propertieof anargument
aredetermineccompositionallyusinga setof thematicrolespresentedherein
orderof decliningagentvity: control, cause move, exper, possess
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Example(1) hasthe prototypicalstructureof a sentenceavith a three-place
verbfrom the semantidield of giving andtaking. The argumentwith the high-
estdegreeof agentvity is encodedn nominatve. It is a prototypicalagentve
subject,excercisingcontrol, causingmovement.The agumentencodedn ac-
cusatve is a prototypicalpatient. The agumentencodedn datve hasa low
degreeof agentvity, hereexibiting a potentialfor possessionrlhis weakagent
IS a prototypicalrecipient.

Example(3) on the other handhasa ratherdifferentalgumentstructure.
Thereis no argumentwith strongagentve properties.excercisingcontrol, or
beingacauseTheagumentwith thehighestdegreeof agentvity is apossessor
This weakagentor recipientis again encodedn datve. The argumentwith no
agentve propertiesthe patient,is encodedn nominatve, avoiding a sentence
with no subject.Interestingclasse®f Germanverbshave thistype of argument
structurewith apatientve subjectandanargumentin dative exhibiting adegree
of agentvity compatiblewith therecipientrole, oneimportantgroupbeingthe
psychologicalverbs,which have the slightly more agentve exper encodedn
datwve.

2.3 The Needfor the Universal Quantifier

While the queryin (2-c) is sufficient for a userwho simply wishesto find ar-

gumentswhich are dative recipientsasit will accesdoth (1) and(3), a user
who wishesto capturethe differencedetweenthe agumentstructuresof the
two sentencewill needto furtherrefinethequery To searchHor sentencewith

three-placeverbssuchasin (1) is simple.

(4) #p:[cat=("S"|"VP')] >DA [] &
#p >CA []
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The queryin (4) usesa variable#p to extendthe query(2-c). It specifiesthat
thereis anode#p which immediatelydominatesonenodewhich hasthefunc-
tion DA aswell asanothemwhich hasthe function QA (object,accusatie).

(5) #Hp:[cat=("S"|"VP')] >DA[] &
#p ! >0A #c

It is thenpossibleto specifythe presencef anargumentin acccusatie. In
the currentimplementatiorof the TIGER languagat is, however, not possible
to specifythe absencef one.Simply negating this relation of dominanceas
in (5), resultsin a querystatingthatin additionto the dative dominatedoy #p,
thereis alsoanodet#c, andthatthespecifiedrelationshipof labelledimmediate
dominancedoesnot hold between#p and#c. The node#p may dominate
the node#c, in which casethe edgelabel must not be OA, or #p may not
dominate#c atall. It canbeary nodein thetreefor whichthespecifiedabelled
dominanceelationbetweer¥#p and#c doesnothold.

One option for accessingsuch structuresmight be to searchusing pre-
definedclassesof verbswhich can have the specifiedargumentstructure.in
TIGERSearcht is in principle possibleto definea setof lexemesn atemplate
(Konig et al., 2003) and then usethat templatein a search.But this method
would beindirectat best,nottakingthe potentialfor multivaleng into account.
It also presupposethat the useralreadyhasa list of all verbsin the corpus
which canhave therelevantargumentstructure whereaghe usermay well be
interestedn finding verbswhich canhavethatstructure Besidesthereareother
Importanttypesof structuresvhich canonly be specifiedby statingthata con-
stituentof a particulartype hasno childrenwith particularcharacteristicsEx-
ampleswould be sentencesvith no subject,including the impersonalpassve,
and noun phraseswhich are lacking a determiner or have no attributesof a
specifictype, etc. Thereis clearly a needfor a generalmechanisnwhich can
accomplishthis.
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(6) exists #p: forall #c: ((#p > #c) =>
(#p !'>0A #c))

The mostcomfortableoptionfor the userwould be a possibleextensionof
the TIGER languagewhich is discussedn Konig et al. (2003),the additionof
the universalquantifier exemplifiedherein (6). This queryspecifieghatthere
exists a node#p suchthatfor all nodes#c which areimmediatelydominated
by #p, the dominanceelationis not labelledOA. The computationakxpense
incurredby the universalquantifieris notedasthe reasornwhy it hasnot (yet)
beenincludedin the languagelt is indeedclearthat efficiently implementing
afull universalquantifierasa partof the languagewould be difficult andtime
consumingAnotheroption,discussedh section3, would beto filter theresults
of userqueriessuchthatthe undesiredtructuresaareremoved.

3 Simulating the Universal Quantifier with XSLT Stylesheets

This sectionwill discusgheuseof XSLT stylesheetso filter theresultsof user
gueriesas a meansof finding structureswhich would otherwiserequirethat
a universalquantifierapply to a relation of immediatedominance XSLT was
chosenfor two reasonsThe filtering canbe accomplishedvith a singletem-
plateandavaryingtest. TIGERSearclalreadyincludesaninterfacefor piping

the outputof queriesthroughXSLT. The XML representatiof the syntactic
structuresnvolvedwill bedescribedn 3.1. Specificfilters will be describedn

3.2.

3.1 The XML Representationof Syntactic Structure

In this sectionwe will explore thoseelementsof the XML outputof a search
which arerelevantfor furtherprocessingia an XSLT filter.
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(7) #p:[cat=("S"|"VP")] >DA #da

(8) <match subgraph="s60505">
<vari abl e nanme="#p" idref="s60505" />
<vari abl e nane="#da" idref="s60503" />
</ mat ch>

Thequeryin (7) is avariationof thequery(2-c) from section2.1 with vari-
ables.If we run this queryon the TIGER corpusand export the resultsasan
XML file we find, amongotherstructuresa setof matchesThesematchesare
encodedsin (8). A matchelementontainsa pointerto thematchingsubgraph
(thesubgr aph attribute).Herewe seethattheelementrat ch haschildrenof
typevari abl e. Theseelementscontainpointersto respectre nodesof con-
stituentstructure(thei dr ef attribute). The matchingnodesare givenin (9)
and(10)

(9) <nt id="s60505" cat="S">
<edge | abel ="DA" idref="s60503" />
<edge | abel ="HD" idref="s606" />
<edge | abel ="SB" idref="s60504" />
</ nt>

(10) <nt 1d="s60503" cat="NP">
<edge | abel ="NK" idref="s601" />
<edge | abel ="NK" idref="s602" />
<edge | abel =" NK" idref="s60.500" />
</ nt>

Theindividual non-terminalnodeshave an atttribute cat which encodegsheir
grammaticatateyory, aswell aschild elementof typeedge, whichrepresent
the edgespointingto their respectre child nodes.Theedge nodesthemseles
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have ani dr ef attribute which pointsto the respectre child nodes.aswell as
al abel attribute, which indicatesthe function of the child nodewithin the
constituenformedby the parentnode.

3.2 Filtering Matcheswith XSLT

This sectionwill describethe useof an XSLT templatewhich functionsasa
filter, blocking matcheswvhich do not meetcertainrequirementskFirst we will

examinefilters which remove matchesan which a node#p haschildrenwith
a particular syntacticfunction, thenwe will examinea filter which removes
matchesvhich have childrenwith a particularsyntacticcategory.

(11) <xsl:variable nane="test">
O=count (key(’ i dkey’ ,
vari abl e[ @ane="#p' |/ @ dr ef)
/ edge[ @ abel =" QA" ])
</ xsl : vari abl e>

(12) <xsl:tenplate match="match">

<xsl:if test="xal an: eval uate($test)">

<xsl :apply-tenpl ates sel ect="ancestor::s"
node="print">
<xsl :w t h- param nane="mat chroot"
sel ect =" @ubgraph"/>

</ xsl : appl y-t enpl at es>

</[xsl:if>

</ xsl : tenpl at e>

The templatein (12) could be appliedto the outputof the query (7). It filters
outmatchesn whichthenode#p haschildrenwhichfunctionasOA. Undesired
resultsarefilteredby applyingatest$t est beforeprinting. Examplef XSLT



126 Geoge Smith

stylesheetshat print sentencesreincludedwith TIGERSearchKonig et al.,
2003).Thework hereis donein thefilter!. Thefilter checksto make surethat
the nodepointedto by #p (namelyvari abl e[ @Ghane="#p' ]/ @ dr ef)
hasno childrenof type edge with the value QA for the attribute| abel . The
test string can then be varied with regard to the nameof the variableto be
checledandthefunction(s)to beexcluded.A variationonthetestwhichwould
alsoexcludematcheswith objectclausegOC) is givenin (13).

(13) <xsl:variable nane="test">
O=count (key(’ i dkey’ ,
vari abl e[ @ane="#p' |/ @dr ef)
/ edge[ @ abel = OA' or @ abel =" OC ])
</ xsl : vari abl e>

Filters removing matchesin which a node hasno children with a particular
syntacticcategyory aremorecomplex dueto the needfor anadditionalpointetr

(14) <xsl:variable nane="test">
O=count (key(’ i dkey’ ,
(key(’ i dkey’,
vari abl e[ @ane="#p' |/ @dr ef)
[ edge/ @dref))
[ @os=" ART" ])
</ xsl : vari abl e>

Thefilter in (14) couldbe appliedto the matchesof a queryin which#p is
boundto nodeswith the syntacticcategory NP, to filter out nounphrasesvhich
do not have anarticle. Theinnerpointeris structuredanalogto thatin (11) and
(13). The outer pointer locateschild nodes.The predicate] @os=" ART’ ]

1 Theuseof the Xalan extensionfunctioneval uat e is not crucial here,but doesmake the
codemoremodularandthuseasierfor theinexperiencediserto modify.
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locatesthosechildrenwith thevalue ART (article)for theattributepos.

(15) exists #p: forall #c: ((#p > #c) =>
(#c: [ pos!="ART"]))

At thispointit becomegxcruciatinglyclearthattherestrictionthatanodehave
no childrenwith aparticularsyntacticcateyory or a particularsyntacticfunction
Is far betterstatedwith arepresentatioasin (15), in thetype of representation
ervisionedby Konig etal. (2003)thanit is in raw XML.

4 Conclusionand Dir ectionsfor Further Reseach

This paperhasshown that relatively simple XSLT stylesheetsre capableof
providing importantfunctionalityneededy linguistsinterestedn typesof syn-
tactic structurebestdescribedy statingthata nodeof a particulartype hasno
childrenof a particulartypeor with a particularfunction.While the XML struc-
turesand XSLT codepresentedhereis simplefrom a programmingstandpoint,
the constitueng for whom TIGERSearchwas developedgenerallylacks the
experiencein computersciencenecessaryo formulateor even modify exam-
ple stylesheetdndeedthe useof dataabstractionthe graphicalrepresentation
of syntacticstructureasopposedo theraw XML representatiorgswell asthe
developmenbf aspecializedjuerylanguagédasednlinguisticconceptasop-
posedo suggestinghatlinguistsaccesshecorpusvia agenericXML solution
suchasXPath,XSLT or XQuery, waspredicatedntheideathatatreebankcan
only gain widespreadusewithin the linguistic communityif that community
canquerythetreebankusingtoolsit is comfortablewith.
Furtherresearcltouldbedirectedtowardbuilding agraphicaluserinterface
which would take expressiongormulatedin therepresentationf the universal
quantifierdescribedn Konig et al. (2003)andcreatean XSLT templatefilter
onthefly. This could be a standaloneapplication,or it could be integratedin
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TIGERSearchWhile extendingthe universalquantorto the immediatedomi-
nancerelationwould be by farthe mostusefultype of extensiontheideacould
be expandedto otherrelations,suchastherelationof linear precedenceThis
type of a solutionwould belessthanthe moreelegantsolutioninvolving a full
implementatiorof the universalquantifier but it would provide a gooddeal of
functionalityandwould be easierto implement.
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Exploring Lexical Patterns in Text:
Lexical Cohesion Analysis with WordNet

Elke Teich, Peter Fankhausér
Technische Universit Darmstadt FhG-1PSI, Darmstadit

We present a system for the linguistic exploration and analysis of lexical
cohesion in English texts. Using an electronic thesaurus-like resource,
Princeton WordNet, and the Brown Corpus of English, we have imple-
mented a process of annotating text with lexical chains and a graphical
user interface for inspection of the annotated text. We describe the sys-
tem and report on some sample linguistic analyses carried out using the
combined thesaurus-corpus resource.

1 Introduction

In recent years, there has been an increasing activity in building up corpora
annotated at multiple linguistic levels (syllable, word, clause, text) and strata
(phonology, grammar, semantics). With the growing interest in sudki-layer
corporacomes the need for tools that support corpus annotation and exploration
of the resulting annotations as well as facilitate further computational process-
ing.

For the lower levels of the linguistic system (grammatical units, such as
words, phrases, clauses), there are plenty of tools that provide the necessary
functionalities. For instance, at the stratum of grammar, part-of-speech tagging
and shallow phrase structure parsing can be carried out automatically at rea-
sonable accuracy, with hardly any human intervention. Also, there are some
rather mature tools for corpus inspection, such as special-purpose query (e.g.,
CQP (Christ, 1994a)), TIGERSearch (Lezius ariwhlg, 2000; Kinig and Lez-
lus, 2003), concordancers (e.g., XKwic (Christ, 1994b)) and browsers for tree
structures (e.g., Annotate (Plaehn and Brants, 2000)).
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However, when it comes to the unit t#xt and the analysis ofeaning

the situation is difficult in two respects. First, fully automatic annotation is of-
ten not possible; second, tools supporting annotation and exploration exist only
for selected aspects of textual analysis, e.g., for rhetorical structure (O’'Donnell,
1997). Rhetorical structure is clearly an important aspect of a text's organiza-
tion and vital for a full-blown interpretation of a text. But there are many other
meaning-creating features in a text, which are interesting from the viewpoints
of both linguistic theory and computational-linguistic processing. One such fea-
ture iscohesion

1.1 Corpora Annotated for Cohesion: Motivation, Goals, Tools

Cohesion is defined as the set of linguistic means we have available for creating
texture(Halliday and Hasan, 1976, 2), i.e., the property of a text of being an in-
terpretable whole (rather than unconnected sentences). Cohesion occurs “where
the interpretation of some element in the text is dependent on that of another.
The one presupposes the other, in the sense that it cannot be effectively decoded
except by recourse to it.” (Halliday and Hasan, 1976, 4).

The most often cited type of cohesionreference' Consider example (1)
(from Halliday and Hasan, 1976, 2).

(1) Wash and core six cookirapples Puttheminto a fireproof dish.

In example (1), it is the cohesive tie of coreference betwbemandapples

that gives cohesion to the two sentences, so that we interpret them as a text.
The detection of such referential ties is clearly essential for the semantic inter-

pretation of a text. Corpora annotated for reference relations are thus of inter-

est for both linguistics, e.g., for testing theories of information structure (loci

1 Also known ascoreferenceor anaphoraand often taken to include substitution and ellipsis,
i.e.,one-anaphora and zero-anaphora.
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of high/low informational load, informational statuses (Given/New)), and com-
putational processing, e.g., for applications such as information extraction or
information retrieval.

Another type of cohesion, coacting with reference to create textuexjcsl
cohesion(cf. Halliday and Hasan, 1976). Lexical cohesion is the central device
for making texts hang together experientially, defining the aboutness of a text
(cf. Halliday and Hasan, 1976, chapter 6). Typically, lexical cohesion makes the
most substantive contribution to texture: According to Hasan (1984) and Hoey
(1991), around fourty to fifty percent of a text’s cohesive ties are lexical.

In its simplest incarnation, lexical cohesion operates watetition ei-
ther simple string repetition or repetition by means of inflectional and deriva-
tional variants of the word contracting a cohesive tie. The more complex types
of lexical cohesion work on the basis of the semantic relationships between
words in terms ofsense relationssuch as synonymy, hyponymy, antonymy
and meronymy (cf. Halliday and Hasan, 1976, 278—-282). See examples of a
meronymic relation (highlighted in italics) and an antonymic relation (high-
lighted in bold face) in (2) below; the latter at the same time is a case of repeti-
tion.2

(2) Tone languages use ftinguistic contrastsspeechparameters which
also function heavily imon-linguistic use. [...] The problem is to dis-
entangle thainguistic parameters opitch from the co-occurringion-
linguistic features.

In a text, potentially any occurrence of repetition or relatedness by sense
can form a cohesive tie; but not every instance of semantic relatedness between
two words in a text does necessarily create a cohesive effect. For example, if a
word linguistsoccurring in sentence 1 of a text containing eighty sentences is

2 The example is taken from text j34 of the Brown corpus.
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repeated in sentence 76, a cohesive effect is rather unlikely. Also, there seem
to be stronger cohesive effects involving the register-specific vocabulary rather
than the “general” vobulary (cf. Section 3).

Detailed manual analyses of small samples of text (e.g., Hoey, 1991) can
bring out some tendencies of how lexical cohesion is achieved; but in order to
arrive at any generalizations, large amounts of texts annotated for lexical ties are
needed. Manual analysis is very labor-intensive, however, and the level of inter-
annotator agreement is typically not satisfactory. Thus, an automatic procedure
Is called for. Fortunately, lexical cohesion analysis is a suitable candidate for
automization: Texts systematically make use of the semantic relations between
words and detecting lexical cohesive ties simply means checking the related-
ness of words in a text against a thesaurus or thesaurus-like resource. A few
additional constraints must be added to arrive at plausible lexical chains, such
as, e.g., the afore mentioned distance between words in a text or the specificity
of the vocabulary (see also Section 2).

Automatic lexical cohesion analysis has been applied in computational lin-
guistics for automatic text summarization (e.g., Barzilay and Elhadad, 1997).
Our own motivation for building a system that automatically annotates text in
terms of lexical cohesion has been to be able to explore the workings of lexical
cohesion in more detail, asking questions such as (cf. Fankhauser and Teich,
2004): In a given text, what are the dominant lexical chains (indicating what the
text is mainly about)? Are there differences in the strength of lexical cohesion
according to the register and/or genre of a text? In a given register/genre, are
there any patterns of lexical cohesion (e.g., hyponymy-hypernymy, holonymy-
meronymy) that occur significantly more often than others? Can the internal
make-up of lexical chains tell us anything about the genre of a text (e.g., narra-
tive vs. factual)?
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1.2 Summary; Overview of Paper

With the growing interest in richly annotated corpora, there is an increasing
need for tools supporting annotation as well as exploration of corpus resources,
both for linguistic and for computational purposes. The corpus processing of
grammatical units is pretty well understood, but there are many unresolved is-
sues when it comes to processing corpora at the level of text. The system we
present in this paper addresses one such issue, namely the annotation and ex-
ploration of lexical cohesion.

Section 2 introduces our approach to annotation of lexical cohesion and
describes the functionalities of the system. Section 3 provides some examples
of linguistic analysis that we have carried out using the data generated by our
system. Finally, we conclude with a summary and outlook on future research
(Section 4).

2 Automatic Analysis of Lexical Cohesion

The basic means for lexical cohesion analysis are so called lexical chains, which
consist of words that are related by a lexically cohesive tie. UsingthecOR
version of the Brown Corpus, which is sense tagged with so called synsets from
the Princeton WordNet (version 1.6), these ties can be determined by navigat-
ing along the relationships (synonymy, hypernymy, hyponymy, antonymy, and
various kinds of meronymy) in WordNet. In addition to the direct relationships
we also take into account indirect relationships, including transitive hypernymy,
hyponymy, and meronymy, co-hypernymy, and co-meronymy, and ties observ-
able directly from the text, including repetition of lemmas and of proper nouns.
A more detailed description of the resources and the processing steps is given
in Fankhauser and Teich (2004).

Not all the ties automatically determined in this way are necessarily cohe-
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Part Of Speech Relations Settings
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Figure 1: Options for cohesion analysis

sive. A number of factors can help in ruling out non-cohesive ties:

e Specificity and part-of-speech: A specific noun likee systems
more likely to contract a lexically cohesive tie than a general verddée

¢ Kind of the semantic relationship: Repetition and synonymy form
stronger ties than hypernymy or meronymy.

e Strength of the relationship: The direct hypernghonologicsystem
forms a stronger cohesive tie witbne systenthan the remote hypernym
system

¢ Distance in text: Words with many intervening words, sentences, or para-
graphs are less likely to contract a cohesive tie than close words.

Our system allows fine-tuning these factors as shown in Figure 1.

The depicted settings (Part Of Speech) take only into account ties between
specific nouns and verbs, which are at least at depth 3 in the WordNet hyper-
nymy hierarchy, and include adjectives and adverbs only if they are directly
related to an included noun or verb. Moreover, ties may not span more than
10 sentences (Lookahead), and transitive relationships may comprise at most 4
steps (Max Distance) with a branching factor of at most 100 alternative paths
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[1.0,6] It is obwious enough that Iinguists(1,1,1) in_general have been less successful in
coping_with tone_systems(2,1,1) than with consonants or vowels [2,0,0] Mo single
explanation is adequate_to account_for this [3.0,1] Improvement(3,1,1), however, Is
urgent, and at_least three things will be needed.

[4.0,31] The first iz a wide-ranging sample of successful tonal(4,1,1) analyses(5,1,1).
[5.0,2] Even beginning students(6,1,1) in linguistics are made familiar with an appreciable
variety of consonant_systerns(¥,1,1), both in their general outlines and in many specific
details [6,2,2] An advanced student(B,2,2) has read a considerahle numhber(8,1,1)of
descriptions of consonantal_systems(7,2,2) , including some of the more unusual
types(9,1.1) [F,2,2]By contrast, even experienced linguists( 1,2, 2lcommonby know no_mare of
the range of possibilities in tone_systems(2,2,2)than the over-simple distinction bebereen
register(2,3,2) and contour_languages(2.4.2] [8,1,0] This limited familiarity with the possihle
phenomena has severely hampered work with tone(4,2,2) [9,3,7] Tone(4,3,3) analysis(,2,2)
will continue to be difficult and unsatisfactory until a more representative selection of systems
is familar to every practicing field(10,1,1) linguisti1,3,3).[10.1,2] Papers(11,1,1} like
these four(12 1,1}, if widely read, will contribute impartantly to iImprovementid, 2,2 of
our anakytic woarl:.

Figure 2: Text view on annotated text

(Max Branch). The kinds of relationships are not further constrained in the ex-
ample setting.

Lexical chains can then be inspected from three perspectives. ltexhe
view (Figure 2), each lexical chain is highlighted with an individual color, in
such a way that chains starting in succession are close in color. In addition, for
each sentence its number, the number of preceding sentences and the number
of following sentences with a word in the same chain are given. This view can
give a quick grasp on the overall topic flow in the text to the extent that it is
represented by lexical cohesion.

Thechain view(Figure 3) presents chains as a table with one row for each
sentence, and a column for each chain ordered by the number of words con-
tained in it. In addition, each chain gives its most frequent wdad{wf), and
the absolute and relative number of kinds of relationships forming aefsyn
for repetition with synonymytep for repetition without synonymy, etc.). This
view also reflects the topical organization fairly well by grouping the dominant
chains closely.
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Figure 3: Chain view on annotated text

Finally, thetie view(Figure 4) displays for each word all its (direct) cohesive
ties together with their properties (kind, distance, etc.). This view is mainly
useful for checking the automatically determined ties in detail.

In addition, all views provide hyperlinks to the WordNet classification for
each word in a chain to explore its semantic neighborhood. Moreover, some
statistics, such as the number of sentences linking to and linked from a sen-
tence, and the relative percentage of ties contributing to a chain are presented.
These and some other statistics can then also be exported to a standard statistics
package, such as MS Excel or SPSS.
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Figure 4: Tie view on annotated text

3 Exploring lexical cohesion

On the basis of the annotated data, we have generated some statistics concerning
the averagehain lengths(in no. of sentences/words participating in a chain),
according to register, of both all the chains and the dominant (i.e., the longest)
chains and the distribution @ypes of lexical cohesior{repetition, synonymy,
hyponymy, etc.) according to register.

As will be seen, the dominant chains in a text give a good indication of a
text’s topic; also, the distribution of types of lexical cohesion turns out to be a
possible measure for discriminating between registers.
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Figure 5: Average length of dominant chains by register

3.1 Chain Length

Comparing registers, the average length of lexical chains does not show sub-
stantial differences at a first glance. Most registers average between 3 and 4.5
in terms of the number of words participating in a chain and between 3 and 4
in terms of the number of sentences a chain stretches over. This means that the
texts in the corpus are similarly cohesive.

However, when we compare the average length of the dominant chains
across registers (i.e., the longest chains), two groups of registers stand out (cf.

Figure 5): texts from the registers oEARNED, GOVERNMENT & HOUSE OR

GANS and RELIGION have relatively long dominant lexical chains and texts
from PRESsand FICTION have relatively short dominant lexical chains. For
example, the average length of the dominant chain€ kRNED is 40, inFic-
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TION:GENERAL it is only 153

When we look at the concrete words that make up the dominant chains,
we can observe that they are good indicators of the topic of & @hart chains
(with few participating words) have a different function in that they “glue” a text
together locally. For example in text j34 frorBARNED (see also Figure 3), the
dominant chains are built aroutsheandphonology/morphophonemies this
places the text in the area of linguistics, in particular phonology, and it gives
us the topic of the text, which is tone. The shorter chains in this text are built
around, for example, groups of words sucheaplanation, theory, hypothe-
sis, assumptionr analysis, investigatiarOne hypothesis that could be derived
from such observations for this particular register is that the dominant chains
are built around the register-specific vocabulary and shorter chains around the
“general” vocabulary (cf. also Hoey, 1991). This hypothesis would need to be
tested on more data than we have available here, however, and require a proper
definition of what register-specific vocabulary means.

3.2 Types of Lexical Cohesion

Among the different types of cohesion (repetition, synonymy, hyponymy/ hy-
pernymy, meronymy/holonymy), the most frequent means employed through-
out the corpus is repetition co-occurring with synonymy with over 50% (see
Figure 6, rightmost bar).

However, contrasting the different registers, there are differences in the dis-
tribution of repetition, hypernymy+(co)hyponymy and meronymy. Texts from
LEARNED, RELIGION, andPRESSexhibit a higher frequency of hypernymy plus

3 For all the data discussed here, tests for significance would have to be carried out, of course.
For the time being, we conceive of the analyses reported on as purely exploratory.

4 This observation conforms to the findings of e.g., Barzilay and Elhadad (1997), who use the
dominant chains as a basis for summarization. Also, the words found in dominant chains
usually have high inverse document frequency, a measure used in information retrieval.
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Figure 6: Types of lexical cohesion by register

(co)hyponymy than texts fromCTION. InterestinglyLEARNED andRELIGION
also have the longest lexical chains relative to other registers (cf. Section 3.1).
This does not come as a total surprise, however: We would expect texts from a
factual genre, such as academic articles as they are included iEARNED
register, to exhibit a strong topic continuity, whereas texts from the narrative
genre, as the ones contained in theTION registers, can be expected to Iin-
clude topic shifts.

Coming back to repetition, in theEARNED register, there is a high fre-
quency of repetition co-occurring with synonymy, whereas inAilag 1ON reg-
isters repetition occurs significantly less frequently, and there is a larger amount
of repetition without synonymy. This can be cautiously interpreted as follows:
Texts fromLEARNED try to be as unambiguous as possible, using vocabulary
consistently in terms of word senses, where@s 10N texts may actually play
with ambiguity and try to be more varied in terms of vocabulary.
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Finally, in theFICTION registers we encounter a substantial amouurof
per noun repetitionwhich is very rare in theEARNED registerFICTION regis-
ters also exhibit a higher frequency of meronymy. Again, this is not surprising,
since fiction texts often deal with individual people who are referred to by name,
and physical things, for which meronymy is more comprehensively covered in
WordNet than for abstract concepts.

3.3 Summary

In summary, the findings based on the statistics presented in this section, are the
following:

e Cohesion across registers

— All registers included in the corpus show roughly the same degree
of cohesion (where individual texts may still vary considerably in
cohesive strength).

— In different registers, cohesion is achieved by different means.
e Cohesive patterns across registers

— Repetition is the most frequently used means of cohesion across reg-
isters.

— Apart from repetition, individual registers may have a preference for
a particular type of cohesion.

e Cohesion in individual texts

— The dominant lexical chains (stretching over many sentences with
many words participating) indicate the topic of a text.

— In factual texts, the dominant chains tend to be made up of register-
specific vocabulary.
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4 Summary and conclusions

As the interest in richly annotated corpora is growing, so is the need for tools
supporting annotation and exploration of multi-layer corpora. In particular, re-
cently there is an increasing interest in the analysitexfs be it for building
linguistic descriptions, for testing linguistic theories or for computational appli-
cations, such as automatic summarization, text classification, information ex-
traction or ontology building. The common interest is the interpretation of text
in terms of the meaning(s) it encodes, be that rhetorical structure, information
distribution or informational content.

While there is no comprehensive corpus tool available that can cater for all
the linguistic needs involved in annotating text and exploring richly annotated
corpus resourcesit has become common practice to use/build special-purpose
tools that are geared to a particular annotation and/or corpus analysis task. The
system we have presented in this paper is one such tool. The specific purpose it
Is dedicated to is to support the analysis of texts in terms of lexical cohesion. The
system automatically annotates text (hesemcoRBrown Corpus) in terms
of lexical-cohesive ties on the basis of WordNet. The resulting annotated text
can be viewed from three different perspectives, each supporting exploration
of lexical-cohesive patterns from a different angle (cf. Section 2). The results
of annotation can be statistically processed, simply using a standard statistics
program, such as the one included in MS Excel. We have exemplified the use of
some such statistics in linguistic analysis (Section 3).

With different tools taking care of different types of corpus-related tasks,
special attention has to be paid to their interoperability, notably the interchange
of the created corpus data. Here, the common practice now is to represent corpus
resources using a standard format and data model, typiesily (see Dipper

> One project in this direction was theaTE project (McKelvie et al., 2001). Unfortunately,
the project did not result in a scalable implementation (cf. Teich et al., 2001).
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et al. (2004b) for an overview of corpus tools relying ¥ML). The system

we have presented follows this policy, solely relying>anL andxsLT/xpPath.

Thus, the present research is in line with other corpus-based projects currently
running or in planning, such asuLl (Baumann et al., 2004b,a), the Potsdam—
Berlin SFB No. 632, the Forschergruppeat Bielefeld or the projectDeutsch
Diachron Digital (Dipper et al., 2004a), only to mention a few.

In our future work, we will carry out further linguistic analyses using the
data from the Brown Corpus and extend the data set to other corpora and lan-
guages (notably German). Possible applications of this research have been men-
tioned in passing (cf. Section 3). Notably, the data generated by our system can
be used in text summarization and text classification.
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