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Abstract
As part of our efforts to develop unified Universal Dependencies (UD) guidelines for Turkic languages, we evaluate
multiple approaches to a difficult morphosyntactic phenomenon, pronominal locative expressions formed by a
suffix -ki. These forms result in multiple syntactic words, with potentially conflicting morphological features, and
participating in different dependency relations. We describe multiple approaches to the problem in current (and
upcoming) Turkic UD treebanks, and show that none of them offers a solution that satisfies a number of constraints
we consider (including constraints imposed by UD guidelines). This calls for a compromise with the ‘least damage’
that should be adopted by most, if not all, Turkic treebanks. Our discussion of the phenomenon and various annota-
tion approaches may also help treebanking efforts for other languages or language families with similar constructions.

Keywords: Turkic languages, Universal Dependencies, treebanks

1. Introduction

As the number of treebanks for a single language
or a language family in the Universal Dependen-
cies (UD) repository’ grows, consistent annota-
tions become a concern (Gamba and Zeman,
2023a,b; Zeldes and Schneider, 2023). We report
on one issue that is part of ongoing efforts to unify
Universal Dependencies (UD) treebanks for Turkic
languages, currently numbering at 16 in 8 different
UD languages. Issues regarding the consistency
of UD annotation of Turkic languages have been
reported in earlier studies (Tyers et al., 2017; Turk
et al., 2019; Coltekin et al., 2022), with the main
consensus being the need for more unified and
consistent annotations across treebanks.

In this paper, we examine one selected issue
in depth—namely, that of -ki, which attaches to
nouns in the genitive and locative case. With loca-
tive nouns, it forms either attributive expressions
or pronominals, while with genitive nouns, the re-
sult is always a pronominal expression.? As ex-
plained in detail in §2, how to appropriately anno-
tate these pronominal forms is unclear and prob-
lematic with the present UD guidelines. As a re-
sult, the current Turkic treebanks adopt different

'See Appendix A for information on current and up-
coming Turkic UD treebanks.

2Here, we only focus on the more varied, locative
version. The outcome of the present discussion is likely
to inform the issue of the annotation of genitives as well.

approaches to annotating this construction. Diver-
gence also exists within different treebanks of the
same language.

We believe that the discussion of this linguistic
phenomenon is likely to increase the consistency
of current treebanks, help researchers creating
new treebanks for Turkic languages (and others
facing similar issues), and may result in improve-
ments to the general UD guidelines by highlighting
issues that are not well addressed in the current
guidelines.

In this paper, we provide background informa-
tion on the issue of pronominalised locatives (§2),
discuss in depth several possibilities for the an-
notation of pronominalised locatives in Turkic lan-
guages (§3), summarise these approaches (§4),
and conclude (§5). While a recommendation for
a preferred approach is not put forth, a potential
compromise is identified.

2. The issue of pronominalised
locatives

In Turkic languages, locative forms of nominals
(e.g., nouns, pronouns, and proper nouns) func-
tion as a locative adjunct/modifier to the head of
an embedded or root clause, as in Figure 1.
Locatives cannot modify nouns on their own.
One common strategy to use locatives attributively
as a modifier to a noun is with the addition of the
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obl root

——|

Turkish: oda-da gocuk-lar uyu-du-lar
Azerbaijani: otag-da usaq-lar yuxla-di-lar
Kyrgyz:  6Genme-de 6an-dap yKma-obl
Tatar: 6ymMa-09 6ana-nap liokna-ovl
room-Loc child-pL  sleep-psT(-pPL)

Lemma: oda/otaq cocuk/usaq uyu/yuxla

/6enme/6bynMa  /6ana/6ana  /ykTa/Mlokna
POS: NOUN NOUN VERB
Case: Loc Nom -

Figure 1: A sentence containing an attributive loca-
tive; English translation: “Children slept in the
room.”

nmod nsubj root
/ W \

Turkish: oda-da-ki cocuk-lar uyu-du-lar
Azerbaijani: otaq-da-ki usaq-lar yuxla-di-lar
Kyrgyz: 6enme-0e-2y 6an-oap YKma-obl
Tatar: 6y/1Ma-03-2e 6ana-nap tiokna-ovl

room-Loc-ATTR  child-pL  sleep-pPsT(-PL)
Lemma: oda/otaq ¢ocuk/usaq uyu/yuxla

/6enme/6bynma /6ana/bana  /ykTa/llokna
POS: NOUN NOUN VERB
Case: Loc Nom -

Figure 2: A sentence containing an attributive loca-
tive; English translation: “The children in the room
fell asleep.”

morpheme -ki,3 as in Figure 2.4

When a locative is used attributively in this way,
we opt to annotate it as nmod or nmod: loc,® since
it is a nominal dependent (with a noun POS and
lemma) of a nominal, just as in the semantically
equivalent English sentence. A disadvantage of
this approach is that the Case feature remains Loc
and the -ki morpheme is not treated separately.
However, the structure is recoverable, as these
constructions are unique (in each language where
it occurs) as the only time a locative nmod depen-
dent is found.

As with other attributive expressions in Turkic
languages—including adjectives per Krejci and
Glass (2015) and verbal adjectives per Washing-
ton et al. (2022)—these attributive locative expres-
sions may be used nominally, as a sort of pronom-

3In many Turkic languages this has phonologically
reduced, e.g. to -k/ (Azerbaijani) or -G/ (Kyrgyz, Tatar).

*Turkish, Azerbaijani, Kyrgyz, and Tatar are pre-
sented as they are the Turkic languages whose UD an-
notation is currently being considered by the authors.

5These two approaches are both acceptable in our
opinion, although the latter is more specific and may
make identification of this construction easier, for exam-
ple in an information extraction task.

Turkish: oda-da-ki-ler uyu-du-lar
Azerbaijani: otaq-da-ki-lar yuxla-di-lar
Kyrgyz:  6enme-de-2y-nep yKkma-0bl
Tatar: by1Ma-09-2e-/13p tiokna-ovl
room-LOC-ATTR-PL Sleep-PST(-PL)
Lemma: oda/otaq uyu/yuxla
/6enme/6ynma /yKTa/llokna
POS: NOUN VERB

Figure 3: A sentence containing a pronominalised
locative; English translation “The ones in the room
slept.”

inal.>° We consider this a form of syntactic deriva-
tion.” For example, the sentence in Figure 2 may
be expressed without the noun head of the -ki
bearing form, with any morphology normally found
there being found on the dependent -ki bearing
form instead, as in Figure 3.

The resulting pronominal is formed from one
noun (in this case, the room), and refers to an-
other referent (such as the children, in this case).
Several problems arise from this type of construc-
tion since there are two semantic referents (in this
case, the room and the ones sleeping there) rep-
resented by a single token. Each referent has its
own case, number, possessor, and other nomi-
nal features expressed through the morphology.
While the locative referent still has an nmod rela-
tion to the other referent and contributes the Lemma
on which the form is built, it is the other referent
that has external relations: in this example, the
pronominal is nsubj of the root. Conversely, the
noun would be the head of any adjectival or other
dependents. For example, if we add bdiydik ‘big’ to
the Turkish sentence, bdylk odadakiler has two
hypothetical dependency interpretations: (1) ‘the
ones in the big room’ (bdydk ‘big’ modifying oda
‘room’), which is the correct interpretation, and
(2) ‘the big ones in the room’ (bdlyik modifying
odadakiler ‘the ones in the room’) is not a possible
interpretation. Any solution to annotation that con-
siders the word as a single syntactic unit cannot

By ‘pronominal’, we mean that the resulting form
is not a nominal but stands in for one. For example,
in Turkish bliytikleri begendim ‘| liked the big ones’,
the derived form of the adjective bdydk ‘big’ has nomi-
nal morphology and refers to an unmentioned nominal.
See Goksel and Kerslake (2005, p.246) for a detailed
discussion.

’l.e., this is a productive process that occurs in the
syntax. This is not to be confused with lexical deriva-
tion, which is a historical and often not fully productive
process and is usually opaque to syntax. Multiple opin-
ions exist as to the specific mechanism by which this
pronominalisation operates: through ellipsis of a nomi-
nal head, through a null-headed DP, through syntactic
transformations, or otherwise.
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distinguish these syntactic dependencies. More-
over, such an annotation strategy implies the latter
structure, where blyidk modifies the entire token
odadakiler.

In an ideal solution to annotation, all morpholog-
ical and syntactic information about the two partic-
ipants would be recoverable.

To further complicate matters, the -ki morpheme
can be attached to the same word multiple times.
Although forms with multiple -ki morphemes can
be difficult to interpret and rare in real-world us-
age, there is no principled limit for the number of
-ki morphemes that can be attached to a noun. For
example, to refer to ‘glasses in the cupboard in the
room’, we could use the Turkish expression oda-
da-ki-nde-ki-ler ‘the ones in the one in the room’.
Except cognitive load, there is nothing stopping a
speaker to add another -de-ki to refer to the drinks
inside the glasses. Although we will limit our dis-
cussion to forms with a single -ki morpheme, the
ideal solution should also work well for words with
multiple occurrences of the morpheme.

In summary, considering the pronominal forms
created with the morpheme -ki as single syntactic
words results in two major issues (see Goltekin,
2016, for an earlier discussion):

« It violates the lexical integrity princi-
ple (Haspelmath and Sims, 2010, p.203)
since the syntactic dependencies refer to
parts of words.

+ It also results in conflicting morphological fea-
tures. For example, in the example in Fig-
ure 3, ‘room’ is singular, while the resulting
pronominal refers to multiple people in the
room.

The following sections discuss various ways we
see as possible approaches to annotating these
nominalised constructions in UD.

3. Possible Approaches

Here we demonstrate four possible approaches to
the annotation of pronominalised locative forms
and discuss advantages and disadvantages of
each: keeping a single token (3.1), using layered
features (3.2), splitting the token before -ki (3.3),
and splitting the token after -ki (3.4).

We will use the Turkish sentence Bardak
dolabindakilerim distiler ‘The ones of mine on
the cup cabinet fell’ to illustrate how different ap-
proaches handle these forms.

The pronominal in this sentence refers to a
group of items, e.g., glasses, papers, etc. This
example was chosen because there are different
number, case, and possession features morpho-
logically indicated for each of the two referents of

the pronominalised locative token (the referent of
the noun itis formed around and the referent of the
pronominal it comprises). An alternative version of
this sentence with an independent noun modified
by a -ki bearing form is provided with annotation
in Figure 4 for reference.

3.1.

The first option is to have no segmentation of the
word dolabindakilerim ‘the ones of mine on its cab-
inet’, as presented in Figure 5.

The advantage of this choice is practical: sub-
word segmentation is a non-trivial task, and avoid-
ing it will help make automated segmentation
more precise, especially in low-resource settings.
On the other hand, it is not clear what values to
assign to the Number, Person[psor], or Person cat-
egories, since the values for both referents of the
token dolabindakilerim are present: the noun is
singular, locative, and has a third-person posses-
sor, while the resulting pronominal is plural, nomi-
native, and has a first-person (plural) possessor.
This choice additionally fails to capture several as-
pects of the dependencies in this sentence:

No segmentation

« that there are two referents of the form: a
noun and a pronominal;

« that there is a relationship between the form’s
two referents;

« that the first noun token in the sentence is a
possessor nmod of the form’s first referent (the
noun) and not the second (the pronominal);
and

 that the second referent of the form (the
pronominal) and not the first (the noun) is the
nsubj of the root.

Current  treebanks employing a no-
segmentation approach in Turkish® assume
an analysis of elision and use the concept of pro-
motion (whereby a normally dependent function
word is ‘promoted’ to the syntactic function that an
elided head would normally have)'® to annotate
dependencies. In our example oda-da-ki-ler ‘the
ones in the room’, this approach considers the
head word cocuk-lar ‘children’ to be elided.'
Hence, its dependent odadaki is promoted to

8All other combinations are also possible in other
contexts; for example, dolaplarindakilerim, dolaplarin-
dakim, or dolabindakim.

°l.e., Penn (Cesur et al., 2023a), KeNet (Kuz-
gun et al.,, 2023b), FrameNet (Cesur et al., 2023b),
Tourism (Kuzgun et al., 2023a), Atis (Kése and Yildiz,
2023).

10pgr https://universaldependencies.org/u/
overview/syntax.html.

""Unlike the English translation where the pronoun
one still occupies the head of the construction.
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nmod:poss nmod:loc nsubj root
/ W \/ \
Bardak dolab-in-da-ki bardak-lar-im dus-ti-ler
cup cabinet-POsSsS.3-LOC-ATTR cup-PL-POSS.1sG fall-PsT-3PL
Lemma: bardak dolap bardak dis
POS: NOUN NOUN NOUN VERB
Number: Sing Sing Plur Plur
Person[psor]: - 3 1 -
Case: Nom Loc Nom -

Figure 4: Analysis of a sentence comparable to the reference sentence but with a full noun phrase.

nmod:poss nsubj/orphan root
/ \
Bardak dolab-in-da-ki-ler-im dds-ti-ler
cup  cabinet-P0ss.3-LOC-ATTR-PL-POSS.1sG  fall-PST-3PL
Lemma: bardak dolap das
POS: NOUN NOUN VERB
Number: Sing Sing/Plur Plur
Person[psor]: - 3/1 -
Case: Nom Loc/Nom -

Figure 5: Analyzing -ki with no segmentation.

nsubj. According to this approach as taken
in these treebanks, the -ki bearing form in the
example in Figure 5 is an nsubj dependent of the
verb.

Using a Case=Loc feature (as opposed to
Case=Nom) with, for example, an nsubj dependent
could clarify that this pronominal has some special
status. However, a naive downstream interpreta-
tion may understand this to be, in this example,
an oblique (locative-marked) subject as opposed
to a pronominal locative, especially given that the
lemma is that of the attributive word (here, dolap
‘cabinet’) as opposed to the referent to which the
morphology and head dependency refer (here, the
pronominal referring to e.g., bardak ‘cup’). There-
fore, one option is to use the orphan tag when the
-ki word is pronominal, shown as an option in Fig-
ure 5. The orphan relation is traditionally used in
cases of head ellipsis where there is a remnant
nominal that must attach to a head that it would not
normally attach to. This approach solves the issue
with misleading annotations; however, the orphan
analysis is not informative. Furthermore, the is-
sues with multiple Number, Person[psor], and Case
features that need to be assigned to the form
odadakiler remain.

Another option is to introduce a new case fea-
ture for attributive and pronominal locative, such
as AttrLoc. In pronominal uses, as shown in Fig-
ure 6, it would then be clear that this structure is
not, for example, an oblique subject form of the
lemma, but a pronominalised form of an attributive
locative formed around the lemma. This at first ap-
pears to solve the problem having multiple case
features, but it is still not clear how to annotate

the second case feature (which can be any of the
cases available in a given Turkic language). The
problems of multiple number features and posses-
sor person features also remain.

3.2. Layered features

An approach that would allow for annotation of dif-
ferent morphological features for the two referents
of a pronominalised locative token is to use lay-
ered features.

While not currently used in this way in UD, lay-
ered features enable us to annotate more than one
value on a feature key. Some Turkic treebanks
have already employed layered features to anno-
tate possessive marker on a nominal (cf. dolab-in-
da-ki and bardak-lar-im in Figure 4, where psor in
the brackets specifies that the Person key refers to
the Person feature of the possessor). By extending
their usage, it is possible to use layered features
to specify which stem a feature key is referring to.
The application of this approach on the example
sentence is shown in Figure 7.

Advantages of this approach are that (i) we can
annotate multiple features sharing the same key
without splitting the word, (ii) layers can be recur-
sively applied, (iii) layered features can be applied
to languages without a derivational morpheme like
-ki (e.g., some Tungusic, Quechuan, and Dargin
languages), and (iv) it is compatible with the hi-
erarchical annotation of morphology in UniMorph
4.0 (Batsuren et al., 2022).

This approach, however, fails to solve the de-
pendency relation issues presented by having a
single token: it is not clear which subword token is
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nmod:poss

nsubj root

/ \
Bardak dolab-in-da-ki-ler-im dls-ti-ler
cup cabinet-P0ss.3-LOC-ATTR-PL-POSS.1sG  fall-PsT-3PL
Lemma: bardak dolap das
POS: NOUN NOUN VERB
Number: Sing Sing/Plur Plur
Person[psor]: - 3/1 -
Case: Nom AttrLoc -

Figure 6: Analyzing -ki with no segmentation, with an AttrLoc case feature.

nmod:poss

nsubj/orphan root

/ |
Bardak dolab-in-da-ki-ler-im duss\-tu-ler
cup  cabinet-P0ss.3-LOC-ATTR-PL-POSS.1sG  fall-PsT-3PL

Lemma: bardak dolap dus
POS: NOUN NOUN VERB
Number[stem1]: - Sing -
Number[stem2]: - Plur -
Person[psor][stem1]: - 3 -
Person[psor][stem2]: - 1 -
Case[stem1]: - Loc -
Case[stem2]: - Nom -

Figure 7: Analyzing -ki with no segmentation, using (extended) layered features.

the ‘head’, and which is the actual referent of the
external dependency relation. There is also still
only one POS.

In summary, there is a strong indication that the
pronominal formed by -ki contains multiple syntac-
tic words.

3.3. Splitting before -ki

Segmentation of the pronominalised forms solves
the problems with conflicting features and depen-
dencies, as well as the non-informativeness of the
orphan relation. We consider two different ways
(or locations) for segmenting these forms. The
first option (Figure 8), which is used in some of the
current treebanks (e.g., Turk et al., 2019; Marsan
et al., 2022), considers the -ki morpheme as part
of the second token.

This approach allows retaining all linguistic infor-
mation packed in the -ki bearing forms:

» There are two referents: The possessor of
the cup cabinet (third person singular) and the
possessor of the items in the cabinet (first per-
son singular). Both are clearly annotated in
morphological features and POS tags in two
subword tokens.

* The relationship between the two subwords is
established (nmod, second subword being the
head), and the external relationships between
the -ki bearing form and other element(s) in
the sentence are clear (the second subword
being an nsubj dependent).

* The first subword can be annotated as taking
part in other syntactic phenomena, such as
compounding, independently of the full token.
In our example here, the compound bardak
dolabi is independent of (although a part of)
the pronominal that is formed with -ki. Split-
ting the -ki bearing form into subwords allows
illustrating such constructions more clearly.

In addition to enabling annotation of all morpholog-
ical features and dependency relations, splitting
before -ki prevents ending up with null morphemes
(discussed in detail in §3.4). There are two disad-
vantages to this approach. Firstly, the current UD
guidelines are not very supportive of subword tok-
enization, so this approach diverges from the UD
framework to some extent. Secondly, due to the
additional complexity, this approach can introduce
noise or learnability issues for less sophisticated
systems like shallow parsers.

3.4. Splitting after -ki

An alternative segmentation approach segments
pronominalised locatives after -ki, as shown in Fig-
ure 9.

When splitting before -ki, the -ki morpheme is
considered part of the pronominal ‘word’ (i.e., the
part of the token representing the second referent).
This can be viewed as inconsistent with the attribu-
tive use of -ki, where—regardless of whether or
not -ki is best treated as an independent token—
it is clear that -ki is not the lemma to which the
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nmod:poss

nmod nsubj root

/ \/ \/ \
Bardak dolab-in-da -ki-ler-im dls-ti-ler
cup cabinet-Poss.3-Loc ATTR-PL-POsS.1sG fall-PsT-3PL
Lemma: bardak dolap -ki dus
POS: NOUN NOUN PRON VERB
Number: Sing Sing Plur Plur
Person[psor]: - 3 1 -
Case: Nom Loc Nom -
Figure 8: Possible analysis segmenting before -ki.
nmod:poss nmod nsubj root
/ W \/ \l
Bardak dolab-in-da-ki -ler-im dis-ti-ler
cup cabinet-Poss.3-LOC-ATTR PL-POsS.1sG  fall-PsT-3PL
Lemma: bardak dolap _ dis
POS: NOUN NOUN PRON VERB
Number: Sing Sing Plur Plur
Person[psor]: - 3 1 -
Case: Nom Loc Nom -

Figure 9: Possible ana

second set of morphological features belong. For
example, in the annotation of the attributive use of
-ki in Figure 4, the noun head of the -ki bearing
form has the lemma bardak. However, in the an-
notation of an equivalent sentence with that noun
absent and its morphology instead associated with
the -ki bearing form, such as that in Figure 8, the
pronoun head of the second referent (which could
still be understood to refer to bardak), is now -ki
according to the split-before approach. In other
words, the -ki is associated with a different token in
these two examples—and more broadly, in these
two constructions: in an attributive construction,
-ki is associated with the first participant, and in
an equivalent pronominal construction, -ki is asso-
ciated with the second participant.

The approach of splitting after -ki, then, is a way
to avoid what might be seen as an inconsistency
that arises when splitting before -ki. By segment-
ing pronominalised locatives immediately after -ki,
the -ki morpheme remains with the first of the two
tokens (the dependent and not the head) whether
attributive or pronominal. This also unifies these
two uses of -ki as a single phenomenon, with the
addition of the phenomenon that allows the head
noun to be absent in pronominal -ki forms.

A major problem with this approach is that it
requires an empty lemma, as well as an empty
form when there are no additional affixes after -
ki. Empty lemmas and forms are not allowed ac-
cording to UD v2 annotation guidelines. While
it would be possible not to annotate a second
token (the pronoun / second referent) if it were
empty, that would reduce the consistency of this
approach, and still leaves the issue of having an
empty lemma. Furthermore, as with segmenting

lysis segmenting after -ki.

before -ki, there may be limitations for less sophis-
ticated automated annotation systems, although it
is possible that systems capable of segmenting
words into subword units would be able to han-
dle one approach more easily than the other—an
area for future investigation. Lastly, treating at-
tributive and pronominal locatives uniformly may
go against a generative syntax analysis of these
two uses, where the attributive locative form is an
ordinary member of the phrase (DP) containing
the head noun, whereas the pronominal locative
is cast directly into a DP with the accompanying
morphology and has fewer layers between the two
phrases.

3.5. Splitting after -ki with fallback

One problem with splitting after -ki is that null
nodes would result in situations where there is no
inflection, as in the sentence Bardak dolabindaki
dustii ‘The one on the cup cabinet fell’. This prob-
lem could be avoided with a fallback in such cases.

One option is to fall back to an orphan analy-
sis, per Figure 10, signalling to downstream tasks
that information is missing (specifically an elided
[pronominal] element). Using the orphan relation
has the disadvantages discussed in §3.1: it is
not informative, and does not allow for annota-
tion of multiple relations (although implies them)
or multiple sets of features. However, examples of
pronominalised locatives are not very frequent in
existing corpora, and examples of pronominalised
locatives with no further inflection are quite rare,
so this approach would not result in excessive use
of the orphan relation.

To include the elided information, enhanced de-
pendencies may be used, as in Figure 11. En-
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nmod:poss orphan root
/ \/ \l
Bardak dolab-in-da-ki dls-ti
cup  cabinet-poss.3-Loc-ATTR fall-PsT-3
Token: 1 2 3
Lemma: bardak dolap dus
POS: NOUN NOUN VERB
Case: Nom Loc -

Figure 10: Possible analysis segmenting after -ki with no morphology, with orphan fallback.

hanced dependencies are explicitly designed to
present null nodes in cases of elision.'? Use of en-
hanced dependencies has some drawbacks. If an-
notated even for just one example, the entire cor-
pus needs to have enhanced dependencies anno-
tated. Furthermore, most parsers, querying tools,
and other applications of UD lack support for en-
hanced dependencies and ignore them. However,
this approach does preserve the information lost
in the accompanying standard dependency analy-
sis.

4. Summary of approaches

The approaches described in Section 3, and their
advantages and disadvantages are summarised
in Table 1.

The first approach discussed, no-segmentation
(§3.1), has the benefit of ease of tokenization.
Even though state-of-the-art parsers may be suc-
cessful in segmenting words into subword units,
not having to split words has a clear advantage, es-
pecially in low-resource scenarios.'* It also avoids
empty word forms and empty lemmas that some
of the approaches postulate. However, it fails to
represent multiple sets of morphological features,
and it does not allow a correct interpretation of
the dependency relations the word participates in.
Specifically, annotating in this way results in a
situation where it is unclear which of the token’s
referents is the modifier of another head. Pos-
sible ways to remove the ambiguity would be to
use the orphan relation (second row of Table 1)
or an AttrLoc value for the case feature (third
row of Table 1), both of which allow for differentia-
tion of pronominalised locatives from other depen-
dents with a similar relation to the head. However,
orphan does not include any information regarding
the syntactic function of the word in the sentence.
With or without the orphan relation or an AttrLoc
case feature, the no-segmentation approach does

2per https://universaldependencies.org/v2/
enhanced. html.

BEmpty forms and lemmas would only occur in en-
hanced dependencies annotation, where they are per-
missible.

“We intend to investigate this empirical question in
future research.

not resolve the issue of multiple, potentially con-
flicting sets of morphological features assigned to
a single syntactic word.

A possible solution (described in §3.2) that al-
lows expressing multiple sets of morphological fea-
tures is to make use of layered features as exempli-
fied in Figure 7. Although this uses the UD layered
features in an unorthodox way,'® it enables speci-
fication of multiple sets of morphological features,
and, with the use of the orphan relation, pronom-
inalised locatives can also be differentiated from
other dependents with a similar relation to their
head. However, as noted earlier, it does not al-
low identifying the dependency relations correctly.
It still leaves it unclear which part of the word is
modified by a modifier, and which part is a modifier
to another head. Another downside is, perhaps,
the complexity: such feature sets and relations are
likely to be difficult to learn for parsers, and the
treebank queries for relevant features/structures
are likely to be misled or miss the relevant items
due to the idiosyncratic nature of the annotations.

Both segmentation options resolve the main
concerns with the pronominal construction: the
appropriate features are easily assigned to each
syntactic word, and the dependents can modify
the correct syntactic word without ambiguity. The
relation between the pronominal and its head is
also clearer. The disadvantage of splitting before
-ki (§3.3) is the inconsistency with the attributive
use. This approach suggests either splitting -ki in
attributive usage without any clear motivation—in
which case it is still not the lemma of the modified
noun’s morphological features as in the pronomi-
nal treatment—or treating attributive and pronom-
inal cases differently.'® The disadvantage of split-
ting after -ki (§3.4) is the introduction of empty lem-
mas, and empty forms when no further affixes are
attached after -ki. Since empty forms are not al-
lowed in the current basic UD dependencies, this
approach would require a substantial modification
to the UD guidelines. Splitting after -ki with fall-
back (§3.5) solves the issue of empty lemmas
but requires the use of enhanced dependencies

'8E g., introducing multi-dimensional layers, and lay-
ers indexed by ordinals.

"®*Which may also result in difficulties with the auto-
mated processing.
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nmod:poss [f __nhmod  nsubj 7\‘[
g v \
Bardak dolab-in-da-ki v dis-tu
cup  cabinet-POss.3-LOC-ATTR fall-psT-3

Token: 1 2 2.1 3

Lemma: bardak dolap _ dis

POS: NOUN NOUN PRON VERB

Case: Nom Loc Nom -
Figure 11: Possible analysis segmenting after -ki with no morphology, with enhanced dependencies
fallback.
Approach No empty No empty 2 sets of Deprels for 2  Consistent Easy querying No need for

forms lemmas features referents with attributive subword-aware
use parser

No-segmentation v v X b 4 b 4 v v
orphan relation v v X X X v v
AttrlLoc feature v v b 4 b 4 X v v
Layered features v v v X X X v
Splitting before -ki v v v v b 4 v X
Splitting after -ki X/v b 4 v v v v b 4
Splitting after, enhanced
dependencies fallback (v)'3 (v)'3 v v v X X

Table 1: A summary of the advantages and disadvantages in the discussed approaches.

framework, which introduces a new set of chal-
lenges including compatibility issues for existing
UD tools.

5. Concluding remarks

The authors currently consider splitting pronom-
inalised locatives before -ki a best compromise,
and recommend this for annotation of Turkic tree-
banks, although with a caveat.

While the authors agree with one another that
segmentation is needed to properly capture these
constructions, opinions differ as to which ap-
proach is ideal. Proponents of splitting the
pronominalised locative before -ki do not believe
that it is a problem for the approach to be incon-
sistent with the treatment of the attributive locative
due to a generative syntax view that they are in
fact distinct. Proponents of splitting the pronomi-
nalised locative after -ki realise that it would take
a major change to current UD guidelines for this
approach to be viable, and while finding splitting
before -ki somewhat unsatisfactory, accept that it
may be the current best compromise.

The issue of pronominalised locatives is just one
of many specific issues where consistent UD anno-
tation guidelines are needed for Turkic languages.
This issue is also relevant to the UD (and UniDive)
community at large. By bringing awareness to this
issue and discussing it in depth, we hope that new
annotation projects for languages with similar phe-
nomena will be eased, and that our efforts will lead

to improved overall quality of corpora and annota-
tion guidelines.
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A. UD Turkic Treebanks

There are currently UD treebanks for Kazakh, Kyrgyz, Tatar, Turkish, Uyghur, Yakut, and Old Turkish, and
a treebank annotating sentences with Turkish-German code switching. All languages except Turkish are
represented with a single treebank, while Turkish has 9 treebanks. Table 2 lists the treebanks currently
released in the UD repositories as of UD version 2.13.

sent tok multi  types Itypes pos rel feat
Kazakh/KTB (Tyers and Washington, 2015; Makazhanov et al., 1078 10536 41 4642 2433 17 36 9
2015a) (Makazhanov et al., 2023)
Kyrgyz/KTMU  (Benii, 2023) 781 7451 0 3474 2305 13 26 8
Old Turkish/Tonqq (Derin and Harada, 2021) 20 158 0 75 2 13 19 0
Tatar/NMCTT (Taguchi, 2023) 148 2280 0 1264 843 14 28 7
Turkish/Atis (kése and Yildiz, 2023) 5432 45907 0 2133 995 13 36 7
'I;ulrkizsogé)BOUN (Tirk et al., 2022; Marsan et al., 2022) (Marsan 9761 125212 3374 37052 12649 16 46 7
etal.,
Turkish/FrameNet (Cesur et al., 2023b) 2698 19223 0 8403 3905 15 30 7
Turkish/GB  (Géitekin, 2015) (Céltekin, 2023) 2880 17177 371 5517 2074 16 42 7
Turkish/IMST (Sulubacak et al., 2016) (Tiirk et al., 2023) 5635 58096 1639 18541 5960 14 40 10
Turkish/Kenet (Kuzgun et al., 2023b) 18687 178658 0 49156 15343 15 34 7
Turkish/Penn (Cesur et al., 2023a) 16396 183555 0 37765 14977 15 36 9
Turkish/PUD (Zeman et al., 2017) (Uszkoreit et al., 2023) 1000 16881 346 7646 4598 16 38 4
Turkish/Tourism (Kuzgun et al., 2023a) 19830 91152 0 4961 2170 15 33 13
Turkish-German/SAGT (Getinoglu and Géltekin, 2184 37227 290 7094 3836 17 45 12
2022) (Getinoglu and Goltekin, 2023)
Uyghur/UDT (Eli et al., 2016) (Eli et al., 2023) 3456 40236 0 12067 2908 16 45 15
Yakut/YKTDT (Merzhevich and Ferraz Gerardi, 2022) (Merzhevich 299 1460 1 688 405 14 26 6

and Gerardi, 2023)

Table 2: Basic statistics on current UD treebanks (as of UD version 2.13). sent: number of sentences,
tok: number of tokens, multi: number of multi-word tokens, types: number of word types, ltypes: number
of lemma types, pos: number of POS tags used, rel: number of dependency relations used (including
language/treebank specific relations), feat: number of morphological features used.

Besides existing treebanks, the UD web page also reports Uzbek, Ottoman Turkish and yet another
Turkish treebank in preparation. We are also aware of new treebanks in preparation for Kyrgyz (Kasieva
et al., 2023), Azerbaijani and Kumyk.
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