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Abstract

We presenta progressreport of the
TurkishTreebankconcentratingonvari-
ousaspectsof its designandimplemen-
tation.In additionto areview of thecor-
puscompilationprocessandthe design
of the annotationscheme,we describe
the details of various pre-processing
stagesand the computer-assistedanno-
tationprocess.

1 Intr oduction

Recentyearshave seenan increasein the con-
struction of treebankresourcesfor a variety of
languagesandsomeof the treebankcompilations
have usedan annotationschemeemploying a de-
pendency grammarrepresentation(Abeillé, 2003;
HinrichsandSimov, 2002).TheTurkishTreebank
Project(O�azer et al., 2003; Sayet al., 2002) is
a treebankcompilationprojectcomprisingwritten
Turkishsamples,with full morphologicalandsur-
facedependency annotation.

In Section2, we review the relevant aspectsof
theMETU TurkishCorpus,which is thesourceof
the text samplesfor the treebank. In Section3,
the designof the annotationschemeis reviewed
brie�y , followedby adetailedaccountof themor-
phosyntacticpreprocessingin thetreebankin Sec-
tion 4. In Section5, wepresenttheannotationtool
that is usedfor assistingthe manualdisambigua-
tion of morphologicalanalysesandtheannotation
of dependency relations.Finally, thecurrentstatus
of thetreebankis reviewed.

2 CorpusDescription

TheTurkishTreebankis asubcorpusof theMETU
Turkish Corpus,which is a 2 million word cor-
pus of post-1990written Turkish, sampledfrom
variousgenres(Sayet al., 2002). No representa-
tivenessschemewasappliedstatistically, but care
wastakento balancethecorpusacrossgenres(ap-
proximately16 main genres)and authorsto the
extent made possibleby the copyright permis-
sion processes.The corpushas2000-word sam-
ples. The samplesareannotatedin conformance
with XCES,shortfor XML-basedCorpusEncod-
ing Standardwhich is basedon TEI (Text En-
coding Initiative) guidelines(Sperberg-McQueen
and Burnard,1994; Ide, 1996). The annotation
schemeappliedto thewholecorpusis conformant
with XCESontypographic-general level whichin-
cludestagsfor bibliographicalinformation,para-
graphs,lists, highlighteditems, etc. Humaner-
ror is minimizedby usingin-housedevelopedan-
notationsoftware,anXCESeditorandannotation
controlprocedures.Thecorpuswill beannounced
with a supportingqueryworkbench,which is cur-
rently underdevelopmentandincludessearching
for termsandwith regularexpressions,alongwith
varioussaving, andviewing options.

The Turkish Treebankis aimed at including
10,000sentencesthatareannotatedwith morpho-
logical and syntactic annotations. The follow-
ing sectionsdescribethedetailsof theannotation
schemeand the annotationprocess. We include
wholesamplesfrom theMETU TurkishCorpusin
thetreebankandtry to representatively selectsam-
plesfrom thegenrespresentin themaincorpus.



3 Designof the Annotation Scheme

The treebankcorpushasdetailedannotationsat
boththelexical level andthesyntacticlevel. At the
lexical level we annotateeachtoken with its un-
ambiguousmorphologicalanalysis(thoughmulti-
word collocationsare treateda bit differently).
Thesemorphologicalanalysesare encodedus-
ing an extensive set of in�ectional, derivational
and,whererelevant,morphosemanticfeatures(see
(O�azer et al., 2003) for the detailsof suchfea-
tures.) Since Turkish is an agglutinative lan-
guagewith very productive derivationalphenom-
ena,derivationsaremarked explicitly asthey get
involved in syntacticrelations: groupsof in�ec-
tional featuresseparatedby derivational markers
are treatedas full-�edged syntacticunits as we
will seebelow.

At thesyntacticlevel, surfacesyntacticrelations
are encodedusing a set of dependency relation-
ships. Our rationalefor choosingthis represen-
tationwaselaboratedearlier(O�azer etal.,2003).
Eventhoughwehaveencounteredsomecomplica-
tionswhensuchrepresentationschemeswereap-
plied to real sentencesin corporawe have made
principledamendmentsto therepresentationto al-
leviatealmostall problemsencountered.We have
completedan annotationmanualthat guidespeo-
plenot familiar with theannotationschemeto an-
notatesentencesor interpretannotations(Sayand
Oflazer, 2002).

Currently the following surfacesyntacticrela-
tionsareusedto annotatethedependency links:
1. Sentence 2. Subject
3. Object 4. Modi�er
5. Modi�er 6. Determiner
7. Focus-Particle 8. Question-Particle
9. Vocative 10. Classi�er
11. Dative Adjunct 12. Ablative Adjunct
13. Locative Adjunct 14. Instrum.Adjunct
15. Coordination 16. Relativizer
17. Possessive
In Figure 1 the following sentenceis shown

with dependency links:
Bu çocuk okuldan erken geldi.
This child school+Abl early come+Past+3sg.

Thischild camefrom theschoolearly.

The�nal periodis consideredto betheheadof
thewholesentenceandthedirectionof thearrow

Figure1: SurfaceDependency Relationsof anEx-
ampleSentence

is from thedependentto thehead.

4 Mor phosyntacticPreprocessing

Sinceourrepresentationschemereliesextensively
on properandunambiguousidenti�cation of mor-
phological features, we use a full-scale mor-
phological analyzerfor Turkish (Oflazer, 1993)
built using Xerox ResearchCentreFinite State
Toolkit (KarttunenandBeesley, 2003). We then
use a postprocessorthat identi�es various non-
lexicalizedandlexicalizedcollocations,sothatde-
pendency relationsinvolving the componentsof
suchcollocationscanbe moreperspicuouslyex-
pressed.

4.1 Mor phologicalAnalysis

The morphologicalanalyzertakestokenscoming
from atokenizermoduleandproducesall possible
morphologicalinterpretationsof the token. The
generalrepresentationof analysescomprisesase-
quenceof in�ectional groupsseparatedby deriva-
tionalboundarymarkers.

root+Infl � ˆDB+Infl � ˆDB+ ����� ˆDB+Infl �

whereInfl � denoterelevant in�ectional features
includingthepart-of-speechfor theroot or any of
the forms. For instance,thesimplederived mod-
i�er evdeki(... that is at the house)will have the
morphologicalanalysis

ev+Noun+A3sg+Pnon+Loc+ˆDB+Adj+Rel

andwould berepresentedby a sequence2 in�ec-
tionalgroups:
1. ev+Noun+A3sg+Pnon+Loc 2. +Adj+Rel

The grammaticalrole of this word as a modi�er
is determinedby the2�	� in�ectional groupwhile
any precedingmodi�ers (of ev (house))to the
left of this token may link to the �rst in�ectional
group.



Themorphologicalanalysisprocessis very fast
andcanprocessthousandsof tokensper second.
Themorphologicalanalysisprocessalsoemploys
an unknown word processorbut any tokensstill
notgivenananalysiscouldbemanuallyannotated
later.

4.2 Preprocessingof Collocations

A collocation, for our purposes,is de�ned as a
group of lexical items that would betterbe con-
sideredasasingleunit in termsof thedependency
relationsin sentences.In regardof this de�nition,
collocationscan be classi�ed into the following
groups:

� wordsequenceswith certainpatternsthatcan
be generatedproductively accordingto cer-
tain rules (henceforthnon-lexicalized collo-
cations),

� propernounsthatarecomposedof morethan
oneword,

� tokensequencesthatexpressdateor time,

� idiomaticwordsequenceswith speci�c usage
whosesemanticsis non-compositional,

� compoundverb forms which are formedby
a lexically adjacent,direct or obliqueobject
andaverb.

The merging of a groupof lexemesinto a single
one and the attachmentof morphologicalanaly-
sis to the resultantlexemeis carriedby two post-
processingprocessesthat follow the morphologi-
cal analysisprocess.

The �rst process handles non-lexicalized
collocations. Non-lexicalized collocations
are sequences of 2 or 3 tokens which
almost-always involve some form of par-
tial or full reduplication of word forms.1

For instance, the marked verb sequence
gelir gelmez (gel+Verb+Pos +Aor+A3sg
gel+Verb+Neg +Aor+A3sg) actually func-
tionsasa temporaladverbialmeaningassoonas
. . . comes.

1Notethattheseformations(usuallyinvolving full or par-
tial reduplicationsof stringsof thesort ��� , ����� or �����	� )
arebeyondtheformalpowerof �nite statemechanismshence
arenotdealtwithin the�nite statemorphologicalanalyzer.

The postprocessortakes the morphologically
analyzedtoken sequenceas input. The colloca-
tional rules that will be operatedon corpuscan
be enteredinteractively or canbe given asa con-
�guration �le to the program. The programap-
plies rules one by one and generatestwo output
�les. Oneis collocationallypreprocessedcorpus
�le andthe otheris the list of collocationsin the
corpusthatwereprocessed.For instance,for non-
lexicalizedcollocationslike above (for which the
verbal root can be any verb), the postprocessor
rulesearchesfor two adjacenttokenswhosepossi-
bly ambiguousmorphologicalanalyseshave anal-
ysesmatchingthe patternsspeci�ed: the �rst to-
kenwouldhave anaoristmarker with positive po-
larity andthe secondtoken would have the same
root, alsoanaoristmarker but a negative polarity.
Thesetokensarethencoalescedinto asingletoken
gider gitmezwith thenew morphologicalanalysis
git+Verb+PosˆDB+ Adve rb +AsSoonAs.

It canbenotedthatany modi�ers andthecom-
plementsof theverbgit, precedingthecollocation
will link to the �rst in�ectional groupwhile this
collocationwill link asamodi�er to averbvia the
secondin�ectional group. Thustheoverall repre-
sentationalschemeis maintained.

Currentlythefollowing nonlexicalizedcolloca-
tionsareimplemented:

� Duplicatedoptative and 3sgverbsacting as
manneradverb (e.g., koşa koşa), meaning
“by .. verb-ing”,

� duplicated verbal and derived adverbial
formsfrom thesamerootactingasatemporal
adverb(e.g.,bildi bileli) meaning“eversince
.. verb-ed”,

� duplicatedadjectivesactingasa mannerad-
verb(e.g.,güzelgüzel),meaning“adj-ly”,

� duplicatednouns acting as manneradverb
(e.g.,ev ev), meaning“nounby noun”

A follow-upprocesssimilarly handlesthesemi-
lexicalizedcollocationswhereoneof thetokensis
variablewhile the other is �x ed, and lexicalized
collocations.



4.3 SyntacticPreprocessing

Although the main burden of dependency rela-
tion annotationprocesswas and is still carried
outby humanannotators,our annotationtool pro-
videssomesimplesyntacticpreprocessingwhich
attemptsto identify automaticallycertainrelations
with averyhighprecision.Thispreprocessoruses
heuristicrulesthatidenti�es relationsbetweenin-
�ectional groupsandautomaticallytagsthe rela-
tions. If the annotatordisagreeswith the anno-
tations,s/hecanmodify the relationslater in the
annotationtool.

The linking rulesimplementedexploit the fact
that the functionsof nominal in�ectional groups
are essentiallydeterminedby the casemarking
features.Thefollowing heuristicrulesareimple-
mented:

� If a word �nal in�ectional grouphasan ac-
cusative casemarker anda suitablepostposi-
tion follows it immediately, thenthenominal
in�ectional group is linked to the postposi-
tion with thelabelOBJECT.

� If the next token is not a postpositionthen,
we locatea verbal in�ectional group to the
right andlink thenounasanOBJECTof the
nearestof suchverbalin�ectional group.

� Similarly adativecase-markednominalword
�nal in�ectional groupcanlink to a suitable
postpositionthat immediatelyfollows it, as
an OBJECTand if no postpositionis found
thenit canlink asaDATIVE ADJUNCTto a
verbalin�ectional group.

� A genitive casemarked nominal word �nal
in�ectional group can link to a following
noun as a POSSESSORprovided somead-
ditional agreementcriteria are met. If this
is not possiblebut an in�niti ve or participle
nominalin�ectional groupis found,thegen-
itive case-markedin�ectional groupis linked
as the SUBJECTof the (subordinateclause
headedby the) verb precedingthe in�niti ve
or theparticiplein�ectional group.

The dependency relationsthat arehandledin the
syntacticpreprocessingphaseappearto annotators

asdefault links. Annotatorschecktheselinks and
report errors that are encounteredregarding the
tags.Thisprocessenablesre�ning of therules.

5 Taggingwith the Annotation Tool

To facilitatethetaggingprocessfor annotators,an
annotationtool hasbeenimplementedin Visual
Basic.Thisprogramhelpsannotatorsto easilytag
dependency relationsby enablingvisualbrowsing
andmarking.Theinputof theprogramis themor-
phologicallyanalyzedandpreprocessedtext. The
outputis amorphologicallydisambiguatedandan-
notatedtreebankwhich is encodedaccordingto
XML documentformat. The taggingprocessre-
quires two steps: morphologicaldisambiguation
anddependency tagging.

The�rst taskof anannotatoris to disambiguate
morphologicalanalysis(seeFigure2). Theword
and its morphologicalanalysesare shown to the
user in this screen. Morphologicalanalysesare
presentedin text boxes and the userselectsthe
appropriateanalysisby clicking on the relevant
checkbox. If someanalysesareincorrect,thean-
notatorcanedit themby typinginto thetext boxes.
After all wordsin a sentencearemorphologically
disambiguated,the annotatorcanpassto the sec-
ondphaseof annotation.

After �nishing thedisambiguationprocess,the
userdirectstheprogramto thedependency screen
(seeFigure 3). In this part, the word, its posi-
tional index andtheselectedmorphologicalanal-
ysis of the word are shown to the user. Three
comboboxes are attachedto eachword. These
comboboxesenableuserto selecttheheadword,
theheadderivationalboundaryandthetypeof the
dependency link, respectively.2 After dependency
relationannotationis completed,theusersaveshis
work in theoutputformat.

Both disambiguationand dependency tagging
screenincludesa text box for taking notes. It is
possibleto modify thelist of thedependency tags.

2It is possibleto addacovert element(NULL) to thesen-
tencewherenecessitatedby thesentencestructure,e.g.ellip-
tical sentencesinvolving coordination.



6 Curr ent Statusand Dif�culties
Encountered

Currently, the preprocessingand the annotation
tool softwarearecompletedandtested,andweare
halfwaythroughannotating10,000sentences.The
integrationof treebanksearchinto thequerywork-
benchis alsounderdevelopment.A viewing tool
thatallowstheuserto seetheselectedmorphosyn-
tactically annotatedsentencesas dependency di-
agramshasalsobeendevelopedto be integrated
into thequeryworkbench.

As expectedwe have encounterednumerous
dif�culties in all theseprocesses.They fall into
threedifferentcategories:First, agreementon the
annotationschemesothatit haslargecoveragebut
is still practicalto apply, hasbeendif�cult. We
have left outsometags,suchasthematicrole tags,
that at the outsetwe thoughtcould be included.
Second,the developmentof the supportingan-
notationsoftware took more time than planned,
mainly due to project personnelturnover and �-
nancialsupportdif�culties. Finally, the manual
annotationprocesshasas expectedproved to be
quite time consumingand the developmentand
testingof the syntacticpreprocessingpart which
speedsup theprocesshadto wait for theaccumu-
lationof substantialtestdata.

7 Conclusionsand Future Work

To ourknowledge,theTurkishtreebankis the�rst
sizeableeffort to develop a principled treebank
for Turkishwith accompanying annotationsupport
toolsandsearchsoftware.Thereare,though,sev-
eralitemsonourwish list, whichmightbeformed
into furtherprojects:oneis to increasethenumber
of taggedsentencesin the treebank. Additional
andalternative annotationschemesappliedon the
samesubcorpusof theMETU Turkishcorpuswill
alsobevaluable:with moreinvolvementfrom lin-
guistsworking on Turkish,we couldaddto exist-
ing annotation,for example,tagsfor information
structure. Alternative annotationschemesadher-
ing to different grammarformalismswill enable
comparative evaluationof the syntacticstructure
bothfor researchin linguisticsandcomputational
linguistics.
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