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Abstract

Identifying units, ‘syntactic words’, for
morphosyntactic analysis is important yet
challenging for morphologically rich lan-
guages. In this paper we propose a set
of guiding principles to determine units of
morphosyntactic analysis, and apply them
to the case of copular constructions in Tur-
kic languages, in the context of Universal
Dependencies (UD) framework. We also
provide a survey of the practice in the Tur-
kic UD treebanks published to date, and
discuss the advantages and disadvantages
of the proposed tokenisation for a selection
of Turkic languages.

1 Introduction

The linguistic unit word is central to linguistic
analysis and description of a language. Yet,
it has been very difficult to come up with a
clear definition (Haspelmath, 2023).1 Defin-
ing the word becomes even more difficult for
morphologically rich languages and language
families, where the boundary between a mor-
pheme and word is often unclear since informa-
tion encoded by multiple words in other lan-
guages can be encoded within a single word.
The boundary can further be blurred by lan-
guage change, where a ‘full word’ may become
a clitic, and further an affix over time.

How wordhood is defined affects both lin-
guistic and computational analyses, determin-
ing both simplicity and elegance of linguistic

1What ‘looks like’ a word also differs based on the
linguistic analysis of interest. One often encounters
specialized definitions like phonological word or syntac-
tic word. In this work, we are primarily concerned with
the syntactic word.

analysis, and success of natural language pro-
cessing (NLP) applications. A consistent def-
inition across related languages may further
aid cross-linguistic studies and cross-lingual
transfer in NLP applications, particularly en-
abling effective use of linguistic resources in
related (high-resource) languages in NLP ap-
plications for low-resource languages. In this
paper we propose an analysis for an interesting
case of unclear word boundaries, copular con-
structions in Turkic languages, from the per-
spective of the Universal Dependencies (UD,
De Marneffe et al., 2021).

The UD project defines a unified morpho-
logical and syntactic annotation framework
for dependency analysis of natural languages.
As well as its clear contributions to quan-
titative and comparative linguistic research,
the UD treebanks are a valuable source for
training models for extremely low-resource
languages (Gessler and Zeldes, 2022), and
they also provide a valuable resource for
building linguistically-informed benchmarks
(Linzen et al., 2016; Warstadt et al., 2020;
Başar et al., 2025). Furthermore, even though
current pretrained models replaced the tra-
ditional NLP pipelines with an end-to-end
model, (subword) tokenisation is still the ini-
tial step that all current models have to per-
form. As a result, linguistically-informed ap-
proaches to tokenisation are also likely to im-
prove performance of (large) language models
as well as reducing the language bias in multi-
lingual models (Petrov et al., 2023; Toraman
et al., 2023).

Universal Dependencies allow the use of
so-called multi-word tokens, where an ‘ortho-
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graphic word’ can be tokenised into multiple
‘syntactic words’, the unit of morphosyntactic
analysis in UD. Although there are no clear
principles or guidelines that define a syntac-
tic word in UD, many languages make use of
this mechanism to use units smaller than the
orthographic word as the basic unit of mor-
phosyntactic analysis. The need for such units
was also recognized in earlier work in Turk-
ish CL, where it was customary to tokenise
orthographic words into units that are called
inflectional groups (IG, Oflazer, 2003; Çöl-
tekin, 2016). The first Turkic dependency tree-
bank (that we are aware of), Turkish METU-
SABANCI treebank, (Say et al., 2002; Oflazer
et al., 2003) also uses IGs as the unit of syn-
tactic analysis. The IG was loosely defined as
a unit within a word with its own inflections.
This typically includes all productive deriva-
tional affixes, as well as affixes that change
the grammatical function of the word in some
way, resulting in a rather large number of in-
flectional groups as exemplified in Figure 1.

Current Turkic UD treebanks follow a more
conservative tokenisation strategy. However,
the approach used in each treebank, even
within the same language, differs substantially
(see Section 3 for details). The choice of the
right level of tokenisation is also a part of an
ongoing discussion in the broader UD com-
munity (Guillaume et al., 2024; Evang and
Zeman, 2024). In this paper, we focus on
the tokenisation of the copular constructions
in Turkic Universal Dependencies treebanks.
The main principle behind our proposal is the
lexical integrity principle, which states “Rules
of syntax can refer/apply to entire words or
the properties of entire words, but not to the
internal parts of words or their properties.”
(Haspelmath and Sims, 2010, p.203). As well
as being an initiative towards more uniform to-
kenisation and annotation of copular construc-
tions across Turkic UD treebanks, the present
paper also aims to inform efforts to establish
tokenisation guidelines in the broader context.

In the remainder of this paper, we provide
a brief survey of the copular constructions in
a sample of Turkic languages and an overview
of the different ways of annotating these con-
structions in existing Turkic UD treebanks.
We define the problem, and propose our so-
lution in Section 4, and provide a summary

Language 1sg 2sg 3sg 1pl

Azerbaijani -(y)Am -(s)An (-DIr) -(y)IK
Kazakh -MIn -sIŋ – -MIz
Kyrgyz -mIn -sIŋ – -BIz
Qaraqalpaq -MAn -sAŋ – -MIz
Sakha -BIn -GIn – -BIt
Tatar -mIn -sIŋ – -BIz
Turkish -(y)Im -sIn – -(y)Iz
Tuvan men sen – bis
Uzbek -man -san (-DIr) -miz

Table 1: A selection of copula agreement suffix
forms in some Turkic languages. - = morpheme
boundary within a word; capital letters = realised
in multiple ways; () = realised only in some phono-
logical environments or optional.

and future directions in Section 5.

2 Copular Constructions in Turkic
Languages

Turkic languages show a range of copular
constructions, from full words and free mor-
phemes to fully bound morphological units.
Furthermore, no copular affix or verb is ex-
pressed at all in some constructions. For ex-
ample, Old Turkic present copula sentences
(1a) optionally use a full copular verb är, with
agreement as a stand-alone echoing the pro-
noun either way, while the equivalent Turk-
ish example (1b) expresses the same predica-
tion without an overt verb and agreement is
expressed as morphological suffixes attached
to the non-verbal predicate. In this case, -
yim, which diachronically derives from a first-
person pronoun, is attached to a locative noun.
(1) a. Bän

I
äbdä
house-LOC

(är-ür)
(be-NPST)

män.
1SG

‘I am at home.’

b. Ben
I

evdeyim.
house-LOC-1SG

‘I am at home.’

Whether a full word, affix, or both can be
used in copular constructions varies across Tur-
kic languages. In this paper, we are concerned
with non-finite agreement marking, which is
often bound (Table 1), as well as bound forms
of the copula verb ER (Table 2).2

2ER refers to Turkic copula verbs that are under-
stood to descend from proto-Turkic *är ‘be’.
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Ulaş -mak ise imkan -sız -dı
ulaş _ ise imkan _ _

Verb+Pos Noun+Inf+A3sg+Pnon+Nom Conj Noun+A3sg+Pnon+Nom Adj+Without Verb+Zero+Past+A3sg
reach -INF as-for possibility -without -was

sentence

subject
intensifier

‘Reaching (there), on the other hand, was impossible.’

Figure 1: A dependency analysis from the METU-SABANCI treebank. Forms for the affixes are added
for clarity. The treebank does not specify the forms and lemmas of non-root IGs. The second row is
the lemmas in the dependency analysis, and the third row provides the native morphological analysis
as annotated in the treebank, and the last row is the gloss. The treebank does not specify labels for
within-word dependencies.

Language -DI -mIş -sA VNfree bound free bound free bound
Azerbaijani idi -(y)DI imiş -(y)mIş isə -(y)sA –
Kazakh еді – – – – – екен(діг)і
Kyrgyz эле – – – – – экен(диг)и
Sakha этэ – эбит – – – –
Tatar иде – – – – – икән(лег)е
Turkish idi -(y)DI imiş -(y)mIş ise -(y)sA –
Uzbek edi – – – isa – ekan(lig)i

Table 2: Attested free and bound forms of the de-
fective copula verb ER across a selection of mod-
ern Turkic languages. Some forms have alterna-
tive uses, including as topicalisers, conjunctions,
or sentence- or clause-level markers of epistemic
modality. VN = verbal noun.

3 An Overview of Current practice
in Turkic UD Treebanks

A survey of current Turkic treebanks shows
a variety of strategies used to annotate and
tokenise copula constructions. The two main
strategies for bound forms of the copula verb
and bound agreement suffixes were either to to-
kenise them as subtokens or to put agreement
or verbal features on non-verbal predicates. A
partial summary of our survey is included in
Appendix A.

4 Problems and the Proposed
Solution

As noted in Section 1, our main guiding
principle for tokenisation of the copular con-
structions is the lexical integrity hypothesis.
Within the context of morphosyntactic depen-
dency analysis, we explicate it as, (i) no syn-
tactic relation should refer to parts of a syn-
tactic word; and (ii) the syntactic unit should
not require repeated or conflicting morpholog-
ical features. Besides these guiding principles,
we also consider the following properties de-
sirable for a definition of syntactic word for

a morphosyntactic analysis/annotation frame-
work: (iii) compliant with the main principles
of the framework (UD); (iv) a close match with
orthography of the language; (v) similar anal-
ysis of similar constructions within a language
as well as across (related) languages; but ide-
ally (vi) no loss of information, or bleaching
of linguistic distinctions or differences between
languages. In this section, we first demon-
strate the problems with a no-segmentation
approach, where the orthographic word bound-
aries are followed. Then, we outline the pro-
posed segmentation strategy.

Table 2 lists the means of expressing cop-
ular constructions using the copula verb in
a selection of Turkic languages, where the
verb form may be free or bound. Example
(2), in Turkish, demonstrates both possibili-
ties, where (2a) makes use of the free copula
verb i-, while in (2b), the copula verb is ex-
pressed as a bound morpheme -y-.
(2) a. Ben

I
dağlarda
mountain-PL-LOC

idim.
COP-PST-1SG

‘I was in the mountains.’

b. Ben
I

dağlardaydım.
mountain-PL-LOC-COP-PST-1SG

‘I was in the mountains.’

In cases where a full verb is used (2a), the
analysis is straightforward without further seg-
mentation. For the cases where copula is ex-
pressed as an affix, the no-segmentation ap-
proach violates the lexical integrity principle.
Notice that in (2b), the same word includes
feature pl, and the noun could be considered
third person (3), which would be translated to
Number=Plur|Person=3 in UD, and 1SG trans-
lates to Number=Sing|Person=1 in UD, leading
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Ben dağlarda ydım
Ben dağ i

PRON NOUN AUX
Number=Sing Number=Plur Number=Sing

Person=1 Person=3 Person=1

root

nsubj cop

root

subj
comp

Figure 2: The proposed dependency analysis of ex-
ample (2b). Both UD (above) and SUD (below) de-
pendencies are shown. Second row: lemmas, third
row POS tags, fourth and fifth rows morphological
features (only ones relevant to the discussion are
shown).

to a violation of principle (ii). Furthermore,
the word dağlardaydım functions as both a
noun and a verb (predicate) in (2b), also
clearly violating principle (ii). For UD, this
does not cause a conflict with principle (i),
since UD allows nouns to act as predicates,
and even when expressed by a verb, copu-
lar verbs are marked as dependents of the
complement. However, for related formalisms
like Surface Syntactic Universal Dependencies
(SUD, Gerdes et al., 2018) where a copula has
to be marked as a head of the construction, a
no-segmentation approach would also violate
principle (i) above.

The solution we propose is tokenising the af-
fixal copular constructions, which leads to an
analysis as shown in Figure 2. This analysis
does not violate principles (i) and (ii) – all de-
pendencies involve syntactic words, there are
no repeated or conflicting morphological fea-
tures. Furthermore, the solution does not offer
excessive segmentation (complies with iii); pro-
vides similar analyses for similar constructions
within the language family (complies with v);
marks the difference between full verb and af-
fix/clitic version through UD multi-word to-
kens (complies with vi); trading off (iv) by re-
quiring a non-trivial segmentation of the or-
thographic words.

Turkic present-tense copular constructions
with bound agreement marking present a chal-
lenge for this proposal. Unlike other copular
constructions, in these constructions there is
no clear copular verb present. For example, de-
spite surface resemblance, the segment -y- in
(1b) is not an affix (unlike the same segment

Ben dağlarda yım
Ben dağ yim

PRON NOUN PRON
Number=Sing Number=Plur Number=Sing

Person=1 Person=3 Person=1

root

nsubj cop

O dağlarda
O dağ

PRON NOUN
Number=Sing Number=Plur

Person=3 Person=3

root

nsubj

Figure 3: UD analysis of present tense copula, with
first person (top) and third person (bottom) forms

in (2b)). The distinction is further evidenced
by the fact that (1b) does not have a full-verb
copula version, *Ben evde im is not grammat-
ical. What follows the nominal are only per-
son markers. Nevertheless, the problems dis-
cussed for bound copula verb forms are still
relevant to the present copula. For example,
the present tense version of (2b), Ben dağlar-
dayım, still requires conflicting morphological
features on a single word. As a result, we pro-
pose tokenising the person markers attached
to non-verbal predicates in present tense cop-
ular constructions.

One downside of this analysis is the inconsis-
tency between similar structures as shown in
Figure 3. Two sentences that are identical—
except for person markers—receive different
dependency analyses, one with and one with-
out copula dependency. A possible solution is
to introduce syntactic words without surface
forms. However, since null elements are not al-
lowed in the UD basic dependencies (like many
other computational syntactic formalisms), we
believe the current proposal still is a good com-
promise. The treebanks that make use of UD
enhanced dependencies can still mark the sim-
ilarity between these two sentences in the en-
hanced dependency annotation.

This leaves the question of how to annotate
the lemma of bound forms of ER and bound
agreement marking. Treebanks that tokenise
bound ER are fairly consistent in using the
same lemma as free ER (such as ‘i’ in Turk-
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ish). Some treebanks that tokenise bound
agreement marking use the same lemma for
these subtokens. Other possibilities are to use
the lemma of the corresponding pronoun (such
as ‘ben’ for -(y)Im in Turkish) or to use a
single consistent form of the agreement mor-
pheme (such as ‘yım’ for -(y)Im).

5 Conclusions and Outlook
We have proposed guidelines for UD annota-
tion of bound copular constructions in Turkic
languages. Specifically, we propose separate
tokenisation of bound copula agreement affixes
and bound forms of the copula verb ER. This
solves issues of conflicting morphological fea-
tures despite not aligning with orthographic
notions of wordhood. In addition, and per-
haps at least as importantly, we have laid out
principles that we feel are applicable to any
decision about how to tokenise and annotate
a construction in UD.

Future work is needed to address a number
of adjacent issues, including copular negation,
copular forms used with non-finite verb forms,
verbal noun forms of copular verbs, the -DIr
morpheme that occurs in copular construc-
tions in some Turkic languages, other copula
strategies such as the full verb BOL (addressed
in Kasieva et al., 2025), and how tokenisation
of the question particle interacts with copula
tokenisation.
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A A Survey of Tokenisation of Copula in Turkic UD Treebanks

Treebank Source Agreement
suffixes

Bound ER

Azerbaijani-TueCL Akhundjanova et al. (2025) N/A subtoken,
lemma=i

Kazakh-KTB Tyers and Washington (2015);
Makazhanov et al. (2015)

subtoken,
lemma=е

N/A

Kyrgyz-KTMU Benli (2021) not tokenised N/A
Tatar-NMCTT Taguchi et al. (2022) not tokenised N/A
Turkish-BOUN Marşan et al. subtoken,

lemma=i
subtoken,
lemma=y

Turkish-GB Çöltekin (2015) subtoken,
lemma=i

subtoken,
lemma=i

Turkish-Kenet Kuzgun et al. (2021b) not tokenised not tokenised
Turkish-Penn Kuzgun et al. (2021a) not tokenised not tokenised
Turkish-PUD Zeman et al. (2017) subtoken,

lemma=i,_
subtoken,

lemma=i
Turkish-TueCL Akhundjanova et al. (2025) N/A subtoken,

lemma=i
Uzbek-UDT Matlatipov and Kuriyozov (2025) not tokenised N/A
Uzbek-UT Akhundjanova and Talamo (2025) not tokenised N/A
Yakut-YKTDT Merzhevich and Ferraz Gerardi

(2022)
not tokenised N/A

Table 3: A survey of copula tokenisation for a selection of Turkic UD treebanks (v.2.17). subtoken = an
extra subtoken with its own features; not tokenised = no subtokenisation, copula features on last token
of predicate; N/A = not attested in corpus (or language). Most treebanks include inconsistencies. In
case we observe both tokenisation and no tokenisation in the same treebank, we assume tokenisation is
the intended behaviour.
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