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Turkic languages at Uppsala University

The Faculty of Languages at Uppsala University, Sweden, is recognized for main-
taining a rich linguistic environment. Regular courses are offered in over forty lan-
guages including both dead languages and large, small and vanishing contemporary
vernaculars. Turkic languages are well represented in the curriculum. Besides Turk-
ish, which is the main focus in teaching, there are campus and distance courses in
the classical literary language Ottoman, modern Turkic languages such as Uzbek,
Uyghur, Kazakh, and Azeri, and the highly endangered Karaim language. The De-
partment of Linguistics and Philology, where the Turkic languages program is situ-
ated, has a tradition of supporting scholarly environments for lesser taught lan-
guages. For several years the department has received financial aid to build up re-
sources for teaching and research. Thanks to this support, Turkic linguistics at Upp-
sala can offer a relatively large number of language courses and conduct research in
comparative Turkic linguistics.

Some projects at the department aim at giving support to lesser taught languages
through developing parallel treebanks. Treebanks are parsed corpora, collections of
texts with morphological and syntactic annotation. Treebank projects are carried out
by experts in less resourced languages such as Hindi, Persian and Turkic together
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with internationally outstanding scholars in computational linguistics working at the
department. The collaboration has proved to be mutually advantageous. The focus in
language technology has been on English and major Western languages. English is
one of the languages that has been included in many of the existing parallel tree-
banks. Access to data on languages representing language types that are widespread
in the world, as for instance Turkic, provides excellent opportunities for computa-
tional linguistics to develop their language technological theories and tools.

Part 1: Parallel corpora

A parallel corpus is a collection of multilingual text material containing original
texts in one language and translations into one or more other languages, with texts
placed alongside their corresponding translations. Parallel texts are usually aligned,
meaning that corresponding units (sentences, phrases, or even words) from the dif-
ferent language versions are explicitly linked together. The texts can be linguistical-
ly annotated with respect to part-of-speech and morphological features, and on the
syntactic level. Syntactically annotated parallel corpora are called parallel treebanks.

A number of parallel corpora are available on the Internet, one example being
the Farkas Translations (http://www.farkastranslations.com/bilingual books.php).
Farkas presents out-of-copyright literary works in sentence aligned format without
any further linguistic analysis. For instance Mark Twain’s novel The Adventures of
Tom Sawyer can be found in this corpus in the English original and in German,
Hungarian, Dutch and Catalan translations. The resource is provided free of charge
for the purpose of language learning, language teaching and translation research, and
as a demonstration of the text alignment services offered by the website. Farkas has
accessed many of the texts published in the Gutenberg Project, a digital library of
free books which also can serve as an excellent resource for further projects aiming
to build new parallel corpora and other language resources (https://www.gutenberg.
org/wiki/Main_Page).

A computational linguist at Uppsala, Jorg Tiedemann, has built a much more ad-
vanced collection of multilingual parallel corpora, OPUS, providing various tools
and interfaces and a growing collection of language samples collected from the web
for building parallel corpora and related tools (http://opus.lingfil.uu.se/). OPUS
provides freely available data sets in various formats together with basic annotation
to make it useful for applications in computational linguistics, translation studies
and cross-linguistic corpus studies. OPUS is probably the largest collection of freely
available parallel corpora in the world. It covers over 90 languages and includes data
from several domains. Altogether, there are over 3,800 language pairs with sen-
tence-aligned data comprising a total of over 40 billion tokens in 2.7 billion parallel
units (aligned sentences and sentence fragments), Including a parallel corpus for
Romanian-Turkish. Another improvement of recent versions of OPUS is the availa-
bility of various download formats for all sub-corpora. Different tools are available
on the OPUS webpage for language-specific taggers and parsers, including for Turk-
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ish, as well as alignment tools to automatically link sentences, phrases and words.
The texts are processed by Uplug (https://bitbucket.org/tiedemann/uplug), a collec-
tion of tools and scripts for processing text-corpora to create (annotated) parallel
corpora (Tiedemann 2003, 2012).

Building a Swedish-Turkish-English parallel corpus

The Uppsala parallel corpus containing parallel texts in Turkish, Swedish and Eng-
lish is the first of its kind (http://www2.lingfil.uu.se/corpora/) and was created be-
tween 2006 and 2010, as previously described (Megyesi et al. 2006; Megyesi &
Dahlqvist 2007; Megyesi et al. 2008; Megyesi et al. 2010). The corpus contains
syntactically annotated parallel texts with various annotation layers ranging from
part-of-speech tags and morphological features to dependency annotation. Each
layer is automatically annotated and the sentences and words are aligned, and the
results are partly manually corrected.

In order to build the treebank automatically, a basic language resource kit
(BLARK) was used for the included languages. This consists of (i) tokenizers to
segment words and punctuation marks and to mark sentence endings, (ii) taggers for
the annotation of part-of-speech and morphological features, (iii) parsers for the
annotation of syntactic structures in terms of dependency relations, and (iv) aligners
to mark the related sentences and words in the translations. Also, we developed tools
for the manual correction of the automatic linguistic annotation and alignment. The
tools were included in a pipeline for easier processing. The annotation procedure is
shown in Figure 1 below.

First, the original materials received from publishers in various formats were
normalized to create a consistent, machine-readable format across the corpus data.
For example, rtf, doc, and pdf documents were converted into plain text files. After
cleaning up the original data, the texts were processed automatically by using tools
for formatting, linguistic annotation and sentence and word alignment. During for-
matting, the texts were encoded using UTF-8 (Unicode) and marked up structurally
using XML Treebank Encoding Standard (XCES). The text files were processed by
various tools in the BLARKS developed for each language separately.

A tokenizer was used to split the text into tokens such as words and punctuation
marks. Sentence segmentation was also performed to break the texts into sentences.
Once the sentences and tokens were identified, the data was linguistically analyzed.
The annotation was represented in several annotation layers, first on a morphologi-
cal level, then on a syntactic level. For the linguistic annotation, external morpho-
logical analyzers, part-of-speech taggers and syntactic dependency parsers were
used, which were trained on annotated treebanks developed for the specific lan-
guages. The annotations and labels for linguistic analysis were the de facto standards
for the various languages at that time. For example, for Swedish we used the Stock-
holm Umeé Corpus tagset (SUC 1997) for the morpho-syntactic annotation and the
functional annotation of Talbanken05 (Nivre et al. 2006b), while for the syntactic
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analysis of Turkish we derived the linguistic annotation from the METU-SABANCI
Turkish Treebank (Oflazer et al. 2003). For English, we used the Penn Treebank
tagset.

Source text Target text
' '
Formatting
v
Linguistic analysis
\J
Sentence alignment
\J
Word alignment

\4
Aligned source
and target text

Figure 1. Annotation procedure

The Swedish and English texts were morphologically annotated with the open
source HunPoS tagger (Halacsy et al. 2007). The tokens were annotated with parts
of speech and morphological features and then disambiguated. The results for the
morphological annotation of Swedish show an accuracy of 96.6% (Megyesi 2008).
The Turkish material was morphologically analyzed and disambiguated using a
Turkish analyzer (Oflazer 1994) and a disambiguator (Yuret & Tiire 2006) with an
accuracy of 96%. The English data contained less error, approximately 2—-3%.

The other linguistic layer contains information about the syntactic analysis. We
use dependency rather than constituent structures, as the former has been shown to
be well suited for both morphologically rich and free-word-order languages such as
Turkish, and for morphologically simpler languages like Swedish. The English,
Swedish and Turkish data were annotated syntactically using MaltParser (Nivre et
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al. 2006a), and trained on Penn Treebank, Talbanken05 (Nivre et al. 2006b), and the
Metu-Sabanci Turkish Treebank (Oflazer et al. 2003) respectively. The annotation
includes approximately 15-20% errors, depending of the language, which need to be
manually corrected.

The processing tools were implemented in a framework with a graphical user in-
terface, UplugConnector (Megyesi and Dahlqvist 2007), which is based on the mod-
ules in the Uplug toolkit (Tiedemann 2003). Our goal was to produce user-friendly
tools to make annotation, alignment and correction easy for people with little com-
puter skills.

Resources in the corpus

The corpus includes texts representing both fiction—novels and short stories—and
non-fiction, such as information material for immigrants, a book on political history,
and texts issued by international organizations. Most of the original texts are in
either Swedish or Turkish accompanied by a translation into the other languages.
English translations are in several cases missing. The corpus consists of 288 701
tokens in Swedish, 162 302 in Turkish and 140 848 in English, comprising both
fiction and technical documents. In order to make the corpus useful for users, search
functions are included. Users can search for complete words, beginnings of words,
ends of words, and parts of words, being case-sensitive or not. The target language
can be Swedish or Turkish and the corpus can be limited to one specific text or text
type. Turkish letters are provided.

Another tool produces frequency lists of a freely selectable Turkish text, which
has to be copied into a window. The frequency list may be displayed in different
formats and contains the number of words, number of different words, average
length of words, and type-token ratio in the given text.

Using the corpus in teaching and research

The aim of the Swedish-Turkish treebank is to provide Swedish speaking students
and researchers with easily accessible annotated linguistic data on Turkish. The
corpus is now being complemented with English texts. The web-based corpus can be
used both by regular and distance students in their data-driven acquisition of new
vocabulary items and usage. It also functions as a learning platform and for testing
hypotheses concerning the morphological and syntactic aspects of Turkish grammar.
It further helps students to practice translation between Swedish and Turkish. All
this is possible because the Swedish-Turkish parallel texts are available in annotated
form. On request, the annotations are visualized in pop-up windows. The morpho-
logical analyses are currently given in clumsy, parser-generated formulas but in the
near future they will be replaced by more intelligible labels based on the grammati-
cal terms employed in textbooks and in the Turkish Suffix Dictionary (Csaté and
Nathan 2003). The interface for displaying syntactic information is not ready yet. A
search tool assists the students in creating concordance lists. The concordance lists
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display whole sentences where the target item appears (and is highlighted). The
selected sentences are aligned with their translational equivalents, as illustrated in
Figure 2.

arCh Sokresultat
Antal funna meningar: 34 |
Antal forckomster: 52
num [ swadlsh [ turkish
28 Jag fdl ce dem er tid , nver blev uurdnad | cet kon svar frar i:a icaska Brsire onanr pegirden gi arma otkm stim < <+, mrekiap
Lnive’s teter som g orde s ut pa Mt hopo . Aver cfterforskringana _ag yagmurura lundgum ayan uriversieleriader umut <ing
gjorde pa kyrkoga-dara Geuze Ceaqethisar ocn Uskidardar agletace  [cewao ar gel yerdd @ Gebze Cenacthisar ve Uskiida®
e ‘Grfatarens ramn o ev efractsan'ma Jag s Liade jaga spar och tog mezarl klaarda yazana kitabir kerdisinder g <ar ama uzetiide
med ferfanaren i ency<lcoedin med hja p av Lppaifterra i ocken yazmayan adira cayararak yap: §im aragtirnalar da baga- s1z

oikmist 2 sirmeyi ora<tim  ansi<icoedi maddes ri nikayesin r
kercisine dayararak yazdim .

5 \*4- kapten bévjade hopoas nd” han sag hua- de wva andra skeoper singrade [Ctek i<i gemin r Tur< gem letinin atagircan siyrilio sisir iginde
s g ram me la1 de turkiska fartygen och férsvannid neman , coh i slut fick  [kayoc cufaau gorurce <ap:aniniz umutlandr , bizim de
han , efter véra paiyckairgar mcd att 14w piska slavarra men ru vasdet  [zoran'uz a esirleri sikig: rmaya cesaret eceb Id . ama geg

fér seat ; cessuiom kunde ire ¢as piskorna ta ce av frihewslangtar kalmigtik a2 - Gstel k ézalrli< tukusayla Feyecanlarar kole ere
uppnetsade slavarra an yda . kiroaglar da s6z gegiremiyordu

=

Fal< hade nér. an jag var lakare , jag berardlace irte bara s avaria som Valniz z rdanda gi-Cyer ké elere degil . hekim o cLguma isiten
ruttrade  va+ fangelse wian dven andra bagka arnra da dak yordun &1~

Jag fick fesatta arbeta mer ru benardlades jag formérlign av s avdrivara [Gere ise gika liyorcur , ama es rbag an a-i- kay 1ycrardi beri

121

Figure 2. Concordance list

Such lists are used to find frequent patterns of usage, transformational equivalents,
different meanings of polysemic words, translational equivalents of Turkish gram-
matical categories, etc. Different types of exercises are designed and published on
the Internet. Students of Turkic languages also use the corpus while writing their
theses. Bergdahl (2006) studied the meanings of the Turkish word golge ‘shadow’
and the corresponding Swedish word skugga. Dadasheva (2005) investigated how
the Turkish indirective category marked by -m/s / imis is translated into Swedish and
Russian. Hedman and Uyghur (2009) compared the meanings of the Swedish and
Turkish verbs ‘to give’, ‘to do’ and ‘to make’. Haktanir (2006) reviewed the ambig-
uous Turkish morphological forms in one of the parallel texts and described differ-
ent types of morphological ambiguities.

Apart from being used in learning environments, the corpus is also used in re-
search. One example is the article “Rendering evidential meanings in Turkish and
Swedish” (Csaté 2009), which examined the Turkish evidential category of in-
directivity and the less grammaticalized or lexical strategies used in Swedish to
render evidential nuances. The description of the strategies used in the two lan-
guages was complemented with an analysis of data from one of the parallel Turkish-
Swedish texts. It was found that although Swedish has means to express evidential
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nuances, they were used much less in the Swedish translations than expected. The
article describes several possible reasons for this. One is that the Turkish category
allows three different types of reading. This ambiguity is significant in certain texts.
The Swedish devices can render a particular evidential nuance, but not the whole
range of ambiguity of the Turkish forms.

Turkic-Turkic corpora

The development of parallel Turkic-Turkic corpora is a project we would like to
carry out in an international collaboration. Our corpus includes a Turkmen novel,
Ak Welsapar’s Kepjebas, in the original and in Turkish and Swedish translations.
The texts have been entered into the database and the sentence alignment is current-
ly underway. The Turkic-Turkic parallel corpora would mostly serve Turcological
research interest. Turkic languages are relatively similar, and their morphologies and
syntax can easily be annotated in a coordinated way. This raises the need to imple-
ment some measures of standardization with regard to transliteration/transcription,
and annotation.

Part 2. Universal Dependencies

The annotation of the Uppsala Parallel Corpus as described above was based on de
facto standards in 2010. Since then, new annotation standards have been developed
for the included languages, especially concerning the syntactic annotation in terms
of dependency structures. A recent development is our effort to contribute to the
Universal Dependencies (UD) for Turkic languages project. UD aims to develop
cross-linguistically consistent treebank annotation for many languages, that is, syn-
tactically annotated corpora that can be used in natural language processing and
linguistics, and that allow for meaningful comparisons across typologically diverse
languages.

As far as Turkish is concerned, there are two existing treebanks: METU-
SABANCI and ITU-METU-SABANCI. Both use dependency structure annotation
and the latter builds on the former. Dependency parsing of Turkish has been studied
by Eryigit et al. (2008); part-of-speech tagging for Turkish has been investigated by
Dincer et al. (2008); and morphological processing of Turkish has been pursued in
the work of Sak et al. (2011). Apart from Turkish, work on morphological tagging
has been carried out for: Uyghur (Altenbek 2006) and Kazakh (Makazhanov et al.
2014). The listed works target the treebanks and the annotation methods but none
have used Universal Dependencies.

The UD subproject has two goals. The first is to investigate the methods for im-
plementing UD for Turkish and provide guidelines. The second is to help with the
ongoing development of conversion methods from the ITU-METU-SABANCI tree-
bank to the UD scheme. In order to discuss the issues of conversion and methods for
implementing UD to Turkish, a workshop has been arranged involving the team(s)
at ITU (Istanbul Technical University) and Francis Tyers from The Arctic Universi-
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ty of Norway and interested parties at Uppsala University. We hope that in the fu-
ture, the discussions will be broader and the UD scheme will be extended to Turkic
languages in general.

What is Universal Dependencies?

Universal Dependencies (UD) is an annotation scheme the main goal of which is to
provide guidelines for consistent annotation of similar constructions across lan-
guages while also allowing language specific extensions, where necessary. Currently
33 languages have been annotated according to the UD scheme and work is ongoing
on Turkish and Kazakh. The goals and characteristics of UD have been discussed in
Nivre (2015). The following brief introduction to Universal Dependencies is based
on Nivre (2015) and the UD documentation.'

In order to achieve the goal of cross-linguistically consistent treebanks, UD
works on different layers. These are tokenization, morphology and syntax. Words
are the basic units of annotation in UD and they are considered as syntactic words.
The goal of tokenization is to segment the words between which the dependency
relations hold. Thus, syntax represents the relations between words. Each word is
either a dependent of another word in the sentence or the root of the sentence. The
morphological specification of a syntactic word or a unit in the UD scheme consists
of lemma, part-of-speech (POS) tag, and a set of features. The lemma represents the
semantic content of a unit. The POS tag represents the abstract lexical category
associated with the unit. Finally, the features represent the lexical and grammatical
properties that are associated with a particular word form or lemma. Every feature
has the form Name=Value where Name is the feature name and Value is the value of
the feature. If a feature is not mentioned in the data, this implies an empty value.
When there is more than one feature for a word, they are ordered alphabetically. A
fully annotated text in UD contains the right features and categories of dependency
relationships between segmented words.

Application of Universal Dependency (UD) to Turkish

The first part of this section will list the problems and possible solutions related to
the verbal lexical category of Turkish when we implement the UD scheme. We have
chosen first to implement the scheme for one lexical category and make an exhaus-
tive study of it rather than giving brief descriptions of each lexical category. It seems
appropriate to start with verbs. In the second part we will report on the decisions
made during the workshop at Uppsala University regarding a conversion method for
the ITU-METU-Sabanci treebank.

1 For the documentation on Universal Dependencies together with the languages that are
annotated with this scheme; see http://universaldependencies.org/
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Universal Dependency annotation of Turkish verbs

We will here deal with the subcategorization of verb forms. We first deal with finite
verb forms and then with non-finite verb forms without their nominal morphology.

Finite verbs

The following morphological issues, which are problematic for the annotation
schemes will be presented: the segmentation of an orthographic word, multiple
voice, multiple tense, multiple aspect and multiple modality.

Segmentation of an orthographic word: In UD, clitics are separated from their
host and treated as separate words in most but not all cases. We will discuss whether
the clitics in Turkish should be separated or not. We will look at three types of clit-
ics, namely; (i) the clitics idi (denoting past tense), imig (denoting indirectivi-
ty/evidentiality), ise (denoting hypothetical mood); (ii) the generalized modality
marker -DIr which conveys different modal notions such as presumption; and (iii)
the question particle m/.

The clitics in (i) and (ii) add grammaticalized meanings to the proposition. UD
represents the features of words (or units) in the form of a morphological feature list.
We choose not to split these types of clitics because they can be represented in the
morphological features of the host as a feature value.

The third type of clitic, the question particle, is orthographically separated and
the existing treebanks consider it as a separate token. We propose that it can be kept
separate from the verb and have an aux dependency relation with the verb. Conse-
quently, it carries the feature “question” and in cases where it bears any agreement
feature, these can be represented in its feature list.

Multiple voice: Turkish allows verb to carry more than one voice morpheme.
The reflexive suffix is unproductive and the reciprocal suffix combines with very
few stems. Thus they can be viewed as separate lexical entries. The double passive
usage is also very limited and, when present, is perceived as a single passive. The
extreme cases of multiple voice are observed when there are multiple causative
voices or when a causative and passive suffix are observed together, example (1).
When some features are marked more than once on the same word, UD suggests the
usage of layered features.” We propose to apply the layered features idea to multiple
voice marking in Turkish verbs. In this case, the voice features of example (1) will
be: Voice[1]=Caus|Voice[2]=Pass. Note that the numbering in the brackets indicates
multiple layers of the feature. However, the numbering does not necessarily indicate
an ordering between the morphemes.

2 Layered features: According to the UD documentation; “when some features are marked
more than once on the same word, it is said that there are several layers of the feature”.
This type of representation has been implemented for Basque verbs in the agreement par-
adigm.
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(1) Giy-dir-il-di.
wear-CAUS-PASS-PAST-3SG
‘It was made put on.’

Multiple tense marker: The only tense that is marked by the morphemes is the past
tense morpheme -DI (TAMI1) or clitic idi (TAM2). In the absence of the past tense
clitic idi, the TAM1 morphemes have other meanings than tense. As a result, the
multiple tense issue is resolved trivially.

Multiple aspect/viewpoint: No two morphemes come together in such a way that
both represent aspect/viewpoint syntactically thus cause a multiple aspect/viewpoint
problem in the Turkish verbal system. Postverbs that mark actionality modification,
such as -(y)Adur- marking durativity or repeatedness, -(y)Iver- marking ‘to do some-
thing uncontrolled or quickly’, should be treated as derivations.

Multiple modality: Tn the current version® of UD, evidentiality is analyzed under
modality. However, for Turkic languages evidentiality has to be analyzed as a sepa-
rate feature just like tense, aspect and modality. We propose that an evidentiality
feature can/should be added to the feature list in UD to cover languages like Turkish
that mark evidentiality separately.

Another issues is the marker -(y)A4bil, originally a combination of a converb and
a postverb, but which has been further grammaticalized as marker of possibil-
ity/probability/capability. Possibility can also be combined with the necessitative,
presumptive, and hypothetic markers. The negated form of the possibility marker
can be combined with its affirmative form; see (2).

2) Birinci ol-ama-yabil-ir.
first  be-NEGATED.POSSIBILITY-POSSIBILITY-AORIST3SG
“S/he might not be able to be first.”

Each case can be resolved in a similar fashion as multiple voice marking, by using
layered features. The feature representation of example (2) is Mood[1]=Pot/Mood[2]
=Pot.

To sum up, we have gathered all of the proposals that we have made in this sec-
tion in Table 1. On the left side, the issues are listed, and on the right side, under
Comments, our suggested proposal within the UD scheme can be found.

3 Version 1.2.
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Issues on Finite Verbs Comments

Segmentation | Clitic Type

of clitics TAM?2 Not segmented
Presumptive Not segmented
Question Parti- | Orthographically segmented. It has an aux-
cle dependency relation with the host

Tense Morpheme(s)

-mls or imiy These forms refer to evidentiality (Turkic indirectivi-
ty).

A new feature that represents this is needed.

The combination of the two morphemes corresponds
to future past tense (English)

Lexical aspect should be viewed as derivation. In this
case there is no multiple aspect.

Layered features

Layered features

~(v)AcAktl

Actionality (lexical aspect)

Modality
Voice

Table 1. Summary of the proposal for finite verbs

Non-finite verbs

Between verb root and subordinating suffixes the following morphology could be
found: voice, negation and mood/aspect. This means that the voice problem we have
observed in finite verbs will be repeated for non-finite verbs. However, the layered
feature solution is still applicable.

Another issue with the non-finite verbs relates to terminology. Studies on Turkic
languages group the subordinating suffixes into three categories. These are: verbal
nouns where the subordinated verb functions as predicate in a nominal clause, parti-
ciples where it functions as predicate in a relative clause, and converbs where it
functions as an adverbial clause.

The definition of transgressive in the UD documentation corresponds to that of
the converbs. Since the goal of UD is not to define similar things differently, we will
be using transgressive instead of introducing a new value under verbform. The basic
syntactic dependency relationship for transgressives is the advcl. When there is a
postposition, there should be a case relation between the converb and the postposi-
tional element. Some of the complex verbal forms are treated as multiword expres-
sions in the existing treebanks.

The existing treebanks treat -mAk, -mA, -(y)Is as infinitives. We would like to
preserve the insight of these treebanks and keep them separate from gerunds.

The issues related to non-finite verbs are summarized in Table 2, including other
types of verbforms in this category.
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Issues on non-finite | Comments
verbs
VerbForm Terminology
Infinitive -mA, -mAk, -(v)Is
Gerund (verbal noun) -(v)AcAk, -DIK
Participle -(v)AcAk, -DIK, -(y)An
Transgressive converbs such as -(y)Ip, -(v)ArAk etc.
Voice Voice problem is similar to that with finite verbs and is resolved
by the same method.

Table 2. Summary of the proposals for non-finite verbs

Conversion

A workshop has been arranged to discuss the details of the conversion of the exist-
ing ITU-METU-Sabanci treebank to the Universal Dependency scheme. The work-
shop was organized by the Department of Linguistics and Philology, Uppsala Uni-
versity in 26-27 November 2015. The final version of the conversion will be con-
tributed by the team at Istanbul Technical University, who are working on the soft-
ware that converts each particular treebank scheme to the UD format. The following
are the results of the discussions.

During the workshop, mainly the syntax-related issues were discussed. These in-
volve the types of dependency relationships. Some differences can be solved by
changing labels. PREDICATE, PUNCTUATION, DETERMINER, COORDINA-
TION and, Intensifier in ITU-METU-SABANCI treebank are re-labeled as root,
punct, det, conj and advmod, respectively.

The basic difference between the annotation scheme used in the ITU-METU-
SABANCI treebank and the UD scheme is that UD makes a distinction between
clausal and non-clausal dependency relations. For example, a MODIFIER in ITU-
METU-SABANCI annotation may correspond to a clausal adjective or just a lexical
adjective. In light of this the following conversion table, Table 3, has been agreed
upon. Under the ITU-METU-SABANCI label, the names of dependency relations
are listed as they are found in the treebank. Under the UD label are the correspond-
ing relations in the UD listed. Each label in the ITU-METU-SABANCI treebank has
more than one corresponding UD label. The definition of the relation determines
what type of UD label will be used.

The ITU-METU-SABANCI annotation method uses umbrella terms which cor-
respond to more detailed descriptions in UD. APPOSITION, POSSESSOR, AR-
GUMENT, MODIFIER and VOCATIVE in ITU-METU-SABANCI treebank corre-
spond to a variety of relations in UD.
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ITU-METU-SABANCI label | UD label Definition of the relation
RELATIVIZER Ccomp Complement clause
advcl Adverbial clause
acl Adjective clause
MODIFIER acl Adjective clause
amod Adjective
advcl Adverbial clause
advmod Adverb
OBJECT ccomp Complement clause
dobj Direct object
SUBJECT csubj Subject clause
(Any clause that functions as the sub-
ject)
nsubj Subject

Table 3. Conversion table

UD and Turkic

Applying the UD scheme to Turkic languages is a new movement. There are ongo-
ing projects with Turkish and Kazakh. Makazhanov et al. (2015) is an example of
applying UD to a Kazakh treebank. Coltekin (2015) lists the issues related to Turk-
ish and annotation schemes. Again Coltekin provides an annotation tool for UD and
Apertium* has a Turkic lexicon which may be useful.

Most Turkic languages do not have a treebank, but this will change in the future.
In this report, we have aimed to highlight issues that may be problematic in Turkish,
and suggest methods to solve them in a cross-linguistic annotation scheme.
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