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Abstract. Kyrgyz, a Turkic language with over 4.4 million speakers concentrated primarily in Kyrgyzstan and adjacent
regions of Central Asia, faces a significant disparity in computational linguistic resources compared to languages with similar
or even smaller speaker populations. Despite its status as a government language and cultural cornerstone, Kyrgyz remains
underrepresented in the digital linguistic landscape. This investigation examines the application of the Universal Dependencies
(UD) framework — an annotation system engineered to facilitate cross-linguistic syntactic comparability — to the structural
complexities of Kyrgyz. We endeavor to identify optimal annotation strategies that faithfully represent Kyrgyz-specific
syntactic phenomena while adhering to the principled constraints of the UD paradigm. The establishment of standardized
syntactic resources for Kyrgyz carries dual significance: it advances linguistic typology by incorporating data from an
underrepresented language family, while simultaneously laying groundwork for practical natural language processing
applications crucial for Kyrgyz speakers’ participation in the digital sphere. Our methodological approach encompasses
rigorous analysis of nascent Kyrgyz treebanks, comparative evaluation of annotation strategies employed for genetically
related Turkic languages, and systematic examination of four fundamental annotation challenges: the representation of
Kyrgyz’s defective copula system, the classification of multifunctional grammatical particles, the annotation of constructions
with implicit heads, and the demarcation between inflectional and derivational morphology in this highly agglutinative
language. Our analysis reveals that achieving the dual objectives of linguistic fidelity and cross-linguistic consistency
necessitates judicious adaptation of UD guidelines to accommodate Kyrgyz-specific structures. We advance unified annotation
solutions that preserve the integrity of Kyrgyz linguistic patterns while facilitating meaningful cross-linguistic comparison.
This research not only contributes substantively to computational resources for Kyrgyz but also establishes annotation
principles with broader applicability to typologically similar agglutinative languages. The practical implications extend to
enhanced guidelines for Kyrgyz treebank development, which will consequently improve parser accuracy and catalyze the
development of essential language technology tools for Kyrgyz speakers.
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KBIPFBI3 TUITH CHHTAKCHUCTIK TAJIJIAY YIITH «OMBEBAT TOYEJILIIKTEP»:
KA3IPTI )KAFJIAIBI )KOHE BOJIAIIAFBI

Anparna. KpIpfeI3 Tinmi — TYpki Tiaep ToObIHA KaTaThH, Heri3iHeH KpIpreiscran MeH OpTanblk A3WSHBIH iprenec
alimMakTapbIHAa MIOFBIpIaHFaH 4,4 MIITMOHHAH acTaM ceitneyirici 6ap KpIPFBI3 TiJli Tijl UENIepiHiH CaHbl YKcac HeMece oJaH
Jla a3 TUIIEPMEH CaJBICTBIPFaHa eCeNTeyilll JMHTBUCTHKAIBIK PecypcTapia anTapibIKTail TEHCI3MIKKe Tam OOJNBIT OTHIp.
MeMJIeKeTTIK Tl XKOHE MOJCHM TIpeK peTiHaeri MopredeciHe KapamacTaH, KbIPFbI3 Tl HUQPIBIK JMHIBUCTHUKAIIBIK
naHamadTeIAa Q11 e XKETKUTIKCI3 KaMmThuraH. byn 3eprrey ©OmOe0an Tayenainikrep menbepin (Universal Dependencies, UD)
— TimapagblK CHUHTAKCHCTIK CaJbICTBIPYAbl KaMTaMachl3 €Ty YLIIH o3ipJeHreH aHHOTAlMs J>KYHeCiH KBIPFbI3 TLTIHIH
KYPBUIBIMJBIK epeKILeiKTepine KoaaaHyabl KapacTbipaabl. biz UD napaanrMachIHBIH HETi3ri MIEKTEyJIepiH caKTal OTBIPBHIIL,
KBIPFBI3 TUIIHE TOH CHHTAKCHUCTIK KYOBUIBICTAp/bl IIBIHAMBI KOPCETETIH OHTAWIbl aHHOTALMWS CTPAaTETrHsUIapblH aHBIKTAayFa
THIpbICaMBbI3. KpIpFBI3 TUNII YIIIH CTaHAAPTTalFaH CUHTAaKCHCTIK pecypcTapAbl Kypy €Ki jKaKThbl MaHbI3Fa He: OJ1 XKETKIIIKCi3
YCBIHBUIFAH TiJI TOOBIHAH JEPEKTEP/Ii KOCY apKbIIbl JMHIBUCTHKAJIBIK TUIIOJIOTUSHBI aJIFa KbUDKBITabl )KOHE COHBIMEH Oipre
KBIPFBI3 TUTIHIE COMIeHTIHACPIIH U(PIBIK canara KaThICYbl YIIIH MaHBI3IbI TAOWFH T OHACYIIN KOJIaHoanap yIriH HeTi3
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Kanmaiapl. Bi3miH omicHaMaibIK TOCITIMI3 jKaHAIaH maina OOJFaH KBIPFBI3 TiTIHIH CHHTAKCHCTIK KOPIYCTAphIH MYKHST
Tanjay/Abl, TeHeTHKAIBIK JKaKbIH TYPKi TiJIIEpiHe KOJTAaHBUIATHIH aHHOTALUS CTPATeTHSJIAPhIH CaIbICTHIPMAIIBl Oaraaybl
JKOQHE TOPT HETi3rl aHHOTAlMs MAceJeepiH XYHelli 3epTTey i KaMTUABL: KbIPFBI3 TUTIHIH aKayJbl KOMEKIIi eTiCTiK KyHeciH
KepceTy, Kell (yHKIMSUIBI IpaMMaTHKaIbIK OOJIIEeKTepli KIKTey, *KACBIPBIH HETi3rl 3JeMeHTTepl 0ap KOHCTPYKIMsIIAp bl
AQHHOTAIMSUIAY JKOHE OCHI JKOFaphl arTJIIOTUHATUBTI TUIIETT O3 TYPJICHIIPYIII )KHE CO3’KacaM IbIK MOP (hOJIOTHSHBIH apaKirin
axbIpaty. bi3NiH TannaybIMbI3 JIMHIBUCTHKAJIBIK JOJIIK TIEH TUIIEP apachlHIarbl COMKECTIKTIH KOC MaKcaTTapblHa )KeTy YIIiH
KBIPFBI3 TiTiHE ToH KypbutbiMaapra UD Hyckaynapbis mebep OeifiMey KakeT eKeHiH KepceTei. bi3 KbIPFbI3 IMHIBUCTHKAJIBIK
YJTUIEpiHIH TYTacTBIFBIH CakKTald OTBIPBIN, TUIAEP apachlHIa MarblHANBI CaJBICTBIPYFa MYMKIHIIK OepeTiH OipbIHFail
AHHOTALMS OICTTIMACPIH YCRIHAMBI3. By 3epTTey KBIPFBI3 Tl YIIIiH €CenTey pecypcTapbiHa eIeyIi Yiiec KOCHII KaHa KoiMaii,
TUTIOJIOTHSJIBIK  YKCac AarriloTHHATHBTI TUIAEpre KEHIHEH KOJAAHBUIATHIH AHHOTAUMs NPUHIWNTEPIH O Oenrineimi.
[pakTuKaibIK cangapiap KeIPFbI3 CHHTAKCHUCTIK KOPIYCTapAbl JaMBITY VINiH KETUIAIPIITeH HYCKayIapIsl KAMTHABL, Oy 63
Ke3€eTiH/Ie mapcep ANIITIH KaKCapTHII, KIPFBI3 TUTIHIEC COMNEHTIHIEp YITiH MaHBI3IB TUINIK TEXHOIOTHSIBIK KYpalgapasl
o3ipneyi JKemeaneTe .

Tipek ce3mep: KbIprbI3 Tisi; OMOe0an TOyeNIUIIKTep; CHHTAKCHCTIK aHHOTALMS, CHMHTAKCHCTIK KOpITyCTap; TYPKi
TiJIEPi; KOMIBIOTEPIIIK TMHIBUCTUKA
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«YHUBEPCAJUIBHBIE 3ABUCUMOCTHN» VI CUHTAKCHYECKOI'O AHAJIN3A
KBbIPI'BI3CKOTI'O A3BIKA: TEKYIIEE COCTOSAHHUE U ITEPCIIEKTHUBbI

AHHoTauus. KbIprer3ckuil S3bIK, NMPHHAUICKANIMA K TIOPKCKOH S3BIKOBOM ceMbe M HacuMTHIBarommi Ooiee 4,4
MUJUIMOHA HOCUTENEH, COCPEJOTOUYEHHBIX NpeuMyliecTBeHHO B Kblprei3crane u npuiieratomux peruoHax LleHTpanbHOM
A3HH, CTAJKUBAETCA CO 3HAYUTEIbHBIM HEPAaBEHCTBOM B BBIYHUCIUTENBHBIX JIMHIBUCTHUYECKUX PECYpCAaX IO CPABHEHUIO C
SI3pIKaMH, UMEIOLIUMHU CXOJHYIO0 WIH JaK€ MEHbBIIYI0 YMCIEHHOCTh HocuTeneil. HecMoTps Ha ctaTyc rocynapcTBEHHOTO
SI3BIKA U KYJIBTYPHO!H OCHOBEI, KBIPTBI3CKHUI S3BIK OCTACTCS HETOCTATOYHO MPEACTABICHHBIM B IU(PPOBOM JIHHIBHCTHIECKOM
nangmadre. JlaHHOE HMCClieI0OBaHHE pacCMaTpUBAET mpuMeHeHne ¢peiiMBopka YHuBepcanbHbix 3aBucumocteit (Universal
Dependencies, UD) — cucTeMbl aHHOTHPOBaHHs, pa3pabOTAaHHOW At O0ECIEUEeHHs MEXbA3BIKOBONM CHHTAKCHYECKOM
COTIOCTAaBUMOCTH — K CTPYKTYPHBIM OCOOEHHOCTSIM KBIPTBI3CKOTO SI3bIKa. MBI CTPEMUMCS ONPEAETUTh ONTUMAIbHBIC
CTpaTerud aHHOTUPOBAHUS, KOTOPHIE JOCTOBEPHO OTPaXKAIOT CHEIM(PUUECKHE IS KBIPTBI3CKOTO S3bIKA CHHTAKCHUYECKHE
SIBJIGHUs, COONIOAAasl MPU 3TOM NPUHIUNHUANbHBIE orpanndeHwsi mapaaurmMbl UD. Co3maHue cTaHmapTHU3UPOBaHHBIX
CHHTaKCUYECKUX PECYpPCOB MJS KBIPTBI3CKOTO SI3bIKA WUMEET JBOWHOE 3HAau€HWE: OHO MPOJIBUTaeT JHWHTBUCTHUYECKYIO
TUTIOJIOTHIO, BKITIOYAS JaHHBIE M3 HEJAOCTATOYHO MPEJICTABICHHOM S3BIKOBOM CEMbH, U OJTHOBPEMEHHO 3aKJIa/IbIBAET OCHOBY
JUIL TIPAKTUYECKUX TPWIOKEHUH O00pabOTKH ECTECTBEHHOTO sI3bIKA, KPUTHYECKH BAXKHBIX JUISL y4YacTHs HOCHTEJCH
KBIPTBI3CKOTO s3bIKa B HH(POBOH cdepe. Hamr MeTomonormyeckuii Mmoaxoj BKIHOYACT THIATENBHBIA aHAIN3 HOBBIX
KBIPTBI3CKUX CHUHTAKCHUUECKUX KOPIIYCOB, CPAaBHUTENBHYIO OLIEHKY CTpaTeruii aHHOTHPOBAHUS, MNPUMEHSIEMBIX IS
TCHETUYCCKU POJCTBEHHBIX TIOPKCKHX SI3BIKOB, M CHCTEMATHYCCKOE HCCIICAOBAHME YETHIpeX (DYHIAMEHTAJIBHBIX MPOOIIEM
AHHOTHPOBAHUS:  TPEACTaBICHHE  Je(DEKTUBHOW  CHUCTEMBI  CBSI30K  KBIPTBI3CKOTO  sI3BIKA,  KJIACCH(HKAIUIO
MHOTO( YHKIIHOHAJBHBIX TPAMMATHIECKUX YaCTHUI], aHHOTHPOBAHUE KOHCTPYKIUH C UMILTUIIUTHBIMU IIaBHBIMU 3JICMEHTaAMH
U pa3rpaHudeHHE MEXy CIIOBOM3MEHHUTEIHHON U CI0OBOOOPa30BaTEIbHONH MOP(OIOTHER B STOM BHICOKO arrIFOTHHATHUBHOM
sa3pike. Haim aHanu3 moka3blBaeT, YTO JOCTHIKEHHE JBOMHBIX LEJIeH JMHIBUCTUYECKOW TOYHOCTH M MEXKbSI3bIKOBOU
COTJIACOBAHHOCTH TpeOyeT pasyMHOW amanTanuu pykoBoAsmux mpuHnuinoB UD mis pasmemeHust crienuuyecKux s
KBIPTHI3CKOTO SI3bIKa CTPYKTYpP. MBI Tipe/yiaraeM YHUPHUIIMPOBAHHBIC PEHICHUs M0 aHHOTHUPOBAHHIO, KOTOPBIE COXPAHSIOT
IIEJIOCTHOCTh  KBIPTBHI3CKUX JIMHTBUCTHYECKUX MOJIENEH, OJHOBPEMEHHO CIIOCOOCTBYSI 3HAYMMOMY MEXBSI3BIKOBOMY
CpaBHEHMIO. DTO HCCIEA0BaHUE HE TOJBKO BHOCHUT CYLIECTBEHHBIH BKJIAJ B BBIUMCIUTENIbHBIE PECYPCHI ISl KbIPTBI3CKOTO
sI3bIKA, HO WM YCTaHABIMBACT MPUHIMIIEI aHHOTHPOBAHUS C 0OJee MIMPOKUM MPHUMEHCHHEM K THITOJIOTHYECKH CXOMKHM
arrIIOTUHATUBHBIM si3bIKaM. [IpakTHdeckre MOCIeACTBUS BKIIOYAIOT B ce0s YIIYYIICHHBIC PEKOMCHIAINA I pa3paboTKu
KBIPT'BI3CKAX CHHTAKCHYECKUX KOPITYCOB, UYTO, B CBOK) OYEPE/Ib, IIOBBICUT TOYHOCTh Mapcepa U YCKOPUT pa3pabOTKy BasKHBIX
HHCTPYMEHTOB SI3bIKOBBIX TEXHOJIOTHH JIJIsl HOCUTENEH KbIPIbI3CKOTO SI3bIKA.

KiloueBble c¢JI0Ba: KBIPTBI3CKHM  SI3BIK; YHHBEpCajbHbIE 3aBUCUMOCTH; CHHTAKCHUUECKOE aHHOTHPOBAHUE;
CHHTaKCUYECKUE KOPITyCa; TIOPKCKHUE A3BIKH; KOMIIbIOTEPHAs TMHIBUCTUKA
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Introduction

Language technology has transformed how we interact with information, yet this transformation
has been uneven across the world’s languages. While speakers of major languages like English, Spanish,
or Chinese benefit from robust computational tools enabling everything from machine translation to voice
assistants, millions of speakers of languages like Kyrgyz find themselves on the wrong side of the “digital
language divide” (Kornai, 2013). This gap is not merely technical but has profound implications for
cultural preservation, educational access, and economic opportunity in an increasingly digital world.

The Universal Dependencies (UD) project represents a significant initiative to address this
imbalance by creating a standardized framework for syntactic annotation across diverse languages. By
establishing consistent guidelines, UD enables both linguistic research and the development of natural
language processing applications for previously under-resourced languages. For Kyrgyz and other Turkic
languages with rich agglutinative morphology and distinctive syntactic patterns, adapting these guidelines
presents unique challenges that require careful consideration of linguistic features not typically
encountered in Indo-European languages.

Kyrgyz, an official language of Kyrgyzstan with approximately 4.4 million speakers across Central
Asia, currently has limited computational resources compared to languages with similar or even smaller
speaker populations. The language currently has only one small UD treebank containing 781 sentences
(Benli, 2023), with a second, more comprehensive treebank under development (Kasieva et al., 2023).
These initial efforts have revealed several areas where standard UD guidelines require thoughtful
adaptation to accommodate Kyrgyz linguistic structures.

The agglutinative nature of Kyrgyz, where complex words are formed through the sequential
addition of morphemes to stems, creates particular challenges for tokenization and dependency
representation within the UD framework. Features such as null-headed clauses, case-like derivational
suffixes, and multifunctional particles don’t fit neatly into UD’s categories, which were initially
developed with Indo-European languages in mind. Similarly, the defective copula system in Kyrgyz
presents annotation challenges not encountered in languages with more typical copular verbs.

Materials and methods

In this paper, we examine these challenges through the lens of both linguistic theory and practical
implementation, proposing solutions that balance descriptive accuracy with cross-linguistic consistency.
Our goal is to contribute to the advancement of Kyrgyz language resources and support the development
of natural language processing applications for this important but underresourced language, while also
providing insights that may be valuable for the annotation of other Turkic and typologically similar
languages.

The development of robust UD resources for Kyrgyz is not merely an academic exercise. It has
potential applications in machine translation, information retrieval, educational technology, and digital
preservation of cultural heritage. By addressing the specific challenges encountered in Kyrgyz annotation,
we contribute to the broader goal of making language technology more inclusive and representative of
linguistic diversity.

Literature review

The application of Universal Dependencies to Turkic languages has progressed unevenly over the
past decade, with significant variation in both the quantity and maturity of available resources. This
uneven development reflects broader patterns in the allocation of research attention and funding across
languages, but it also provides a valuable comparative perspective for work on Kyrgyz.

Turkish, with its relatively large speaker population (approximately 88 million worldwide) and
economic importance, has received the most attention, with multiple treebanks now available (Sulubacak
et al., 2016; Coltekin et al., 2022). The IMST treebank, converted from an earlier dependency formalism,
contains over 5,600 sentences, while the BOUN treebank offers nearly 9,800 sentences with broader
domain coverage. These resources have been instrumental in developing parsing tools and other
applications, but their approaches to specific syntactic structures don’t always transfer well to other Turkic
languages due to structural differences and divergent annotation choices.

Kazakh, which is closely related to Kyrgyz and shares many structural features, has an established
treebank (Tyers et al., 2015; Washington et al., 2015; Makazhanov et al., 2015) containing approximately
1,078 sentences. This resource has provided valuable insights for Kyrgyz annotation, particularly in
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handling constructions common to both languages. Additional Turkic languages with UD resources
include Tatar (Taguchi, 2022) with 148 sentences, Uyghur (Aili et al., 2018) with 3,456 sentences, and
Yakut (Merzhevich et al., Gerardi et al., 2022) with 299 sentences, each contributing to our understanding
of how UD can be applied across this language family.

The diversity of approaches within these treebanks poses both opportunities and challenges. As
Tyers et al. (2017) noted in their assessment of UD guidelines for Turkic languages, while there are areas
of cross-linguistic consistency, significant divergences exist between treebanks even for closely related
languages. They highlighted several unresolved issues including tokenization practices, methods for
distinguishing core arguments, approaches to complex predicates, and treatment of copulas — all of which
remain relevant in current work on Kyrgyz.

Recent theoretical work has also contributed important insights for Turkic UD annotation. A study
by Washington et al. (2022) examined non-finite verb forms in Turkic languages, demonstrating that these
forms exhibit syncretism rather than multifunctionality — a finding with important implications for
syntactic annotation. By showing that forms previously analyzed as having multiple grammatical
functions actually represent distinct homophonous morphemes with specific functions, this work helps
clarify the appropriate treatment of verbal forms that are central to Turkic syntax.

The most recent contribution to this field is an examination of pronominalised locative expressions
across Turkic languages by Washington et al. (2023), which directly addresses one of the most
challenging construction types for UD annotation. Their comparison of approaches across treebanks
highlights the need for greater consistency while respecting language-specific structures.

Kyrgyz Language Resources

Computational resources for Kyrgyz have developed gradually but remain limited compared to
many languages with similar numbers of speakers. This situation reflects broader patterns in language
technology development, where factors beyond speaker population - including economic resources,
research infrastructure, and digital literacy - strongly influence resource availability.

A significant milestone in Kyrgyz computational linguistics was the creation of a finite-state
morphological transducer by Washington et al. (2012), which now covers over 15,000 stems and provides
the foundation for morphological analysis in syntactic parsing. Originally developed as part of the
Apertium machine translation project, this open-source resource has become an essential component of
Kyrgyz NLP tools. However, as the authors themselves noted, the transducer requires further extension
to fully handle complex verbal constructions, derivational morphology, and other phenomena relevant to
syntactic analysis.

The first dependency-annotated corpus of Kyrgyz emerged from Thompson’s (2021) thesis
analyzing syntactic structure and parallelism in Kyrgyz proverbs. Though small in scale, focusing on 85
proverbs, this dataset provided valuable insights into the application of dependency grammar to Kyrgyz
and contributed to initial Kyrgyz UD resources. The analysis highlighted the relationship between
syntactic parallelism and parataxis, a common feature in proverb structure, and demonstrated the
feasibility of applying UD annotation to Kyrgyz.

Building on this foundation, Dzhumalieva et al. (2023) explored challenges in syntactic annotation
for Kyrgyz within the UD framework, proposing adapted terminology and outlining manual annotation
procedures. Their work emphasized the need for Kyrgyz-specific annotation guidelines to address
phenomena not fully covered by general UD documentation, while maintaining cross-linguistic
compatibility.

The most substantial text resource for Kyrgyz is the Manas-UdS corpus, created through
collaboration between Kyrgyz-Turkish Manas University and Saarland University (Kasieva et al., 2020)
with approximately 2 million words drawn from literary works and news sources, this corpus provides
the raw textual data from which sentences for syntactic annotation are sampled. While relatively small
compared to corpora for major languages, it represents a significant achievement given the limited
digitized resources previously available for Kyrgyz.

Musazhanova et al. (2023) documented early efforts in syntactic annotation using UD for Kyrgyz,
demonstrating that many grammatical categories of Kyrgyz have not yet been fully explored within the
UD framework. Their work highlighted significant gaps in computational linguistics for Kyrgyz and
established groundwork for future research on annotated corpus development. The paper emphasized that
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syntactic annotation requires not only technical knowledge but also deep understanding of Kyrgyz
grammatical structures, some of which don’t have clear counterparts in the languages for which UD was
initially developed.

These resources collectively provide a foundation for Kyrgyz computational linguistics, but
significant work remains to develop robust tools comparable to those available for more resourced
languages. The development of comprehensive UD treebanks represents an important step in this
direction, potentially enabling the creation of parsers, machine translation systems, and other applications
that can benefit Kyrgyz speakers.

Results and discussions

Current State of Kyrgyz UD Resources

The landscape of Kyrgyz UD resources is still in its early stages of development, lagging behind
many languages with comparable or even smaller speaker populations. This reflects a broader pattern in
computational linguistics, where resource development often correlates with factors like economic
development, research infrastructure, and digital presence, rather than simply with speaker population.

The first publicly available Kyrgyz UD treebank, UD_Kyrgyz-KTMU (Benli, 2023), contains 781
sentences with 7,451 tokens. The corpus primarily draws on news headlines and selected excerpts from
novels and news websites, providing limited genre diversity. While this represents an important first step
in Kyrgyz UD development, its modest size and narrow domain coverage restrict its usefulness for
comprehensive linguistic analysis or training robust parsers.

To put this in perspective, the smallest Turkish treebank contains over 16,000 tokens, while the
largest exceeds 175,000 tokens. Even the Tatar treebank, representing a language with fewer speakers
than Kyrgyz, contains 2,280 tokens across 148 sentences. This disparity highlights the significant room
for growth in Kyrgyz computational resources.

A detailed examination of the UD_Kyrgyz-KTMU treebank reveals inconsistencies in annotation
that reflect the challenges of applying UD guidelines to Kyrgyz. For example, the treatment of copula
constructions varies across sentences, with some instances analyzing subject agreement morphemes as
features of the subject, while others treat them as separate syntactic elements. Similarly, particles and
other “small words” receive inconsistent analyses, sometimes as coordinating conjunctions and
sometimes as adverbs, without clear linguistic motivation for the distinction.

These inconsistencies, while understandable in a pioneering resource, create challenges for users of
the treebank and highlight the need for more systematic annotation guidelines specific to Kyrgyz. They
also underscore the importance of cross-linguistic consistency in annotation practices, particularly for
closely related languages like Kyrgyz and Kazakh, where researchers might reasonably expect similar
constructions to receive similar analyses.

Developing Resources

A more comprehensive Kyrgyz UD treebank is currently under development (Kasieva et al., 2023),
building upon earlier work by Thompson (2021) and incorporating sentences from the Manas-UdS
corpus. This new resource currently contains approximately 2,456 tokens across 332 sentences, with
samples chosen to represent diverse syntactic constructions rather than being limited to short, simple
sentences.

The annotation process for this treebank employs the UD Annotatrix tool (Tyers et al., 2018), which
provides validation feedback and supports customization of guidelines for language-specific features.
This web-based interface facilitates collaborative annotation and real-time validation, helping ensure
compliance with UD structural guidelines while allowing for Kyrgyz-specific adaptations where
necessary.

A team of researchers and students at Kyrgyz-Turkish Manas University have performed the
annotations, with careful attention to inter-annotator agreement — which exceeded 90% by the completion
of the process, suggesting good reliability. This collaborative approach helps ensure both linguistic
accuracy and consistency across annotations, although it also introduces the challenge of maintaining
consistent practices across a team with varying levels of expertise.

Unlike the existing treebank, this developing resource pays particular attention to challenging
syntactic structures like null-headed clauses and copula constructions, with explicit guidelines for their
treatment. The annotation team has worked to reconcile linguistic accuracy with UD constraints,
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sometimes developing creative solutions for structures that don’t fit neatly into the UD framework.

This developing treebank aims to provide more comprehensive coverage of Kyrgyz syntactic
phenomena than existing resources. Future iterations plan to expand coverage to include scientific articles,
spoken dialogues, and social media text, which will capture a broader range of linguistic features and
registers. This domain diversity is crucial for developing NLP applications that can handle real-world
language use rather than being limited to formal written text.

The development of this new treebank represents an important step forward for Kyrgyz
computational linguistics, but challenges remain. The resource is still small by international standards,
and expanding it to a size sufficient for robust parser training will require significant additional effort.
Moreover, some fundamental questions about the appropriate treatment of Kyrgyz-specific constructions
within the UD framework remain open, as we discuss in the following section.

Key Annotation Challenges

The application of Universal Dependencies to Kyrgyz has revealed several challenging areas that
require careful consideration. In this section, we examine four key issues that have emerged during
annotation efforts, exploring both their linguistic dimensions and the practical challenges they pose for
UD annotation.

Copula Tokenization

Copular constructions, which express equational or attributive relationships without using a full
lexical verb, present interesting challenges for syntactic annotation across languages. In Kyrgyz, as in
many Turkic languages, these constructions employ strategies that differ significantly from those of Indo-
European languages, making their representation within the UD framework particularly challenging.

In non-past tense constructions, Kyrgyz typically expresses the copula through subject agreement
morphemes attached directly to the predicate:

(1) Men cenun yiiyyoomyn. men senin iiy-(I)p-DO-MIn. | your house-POSS.2SG-LOC-
COP.NPST.1SG 'I'm at your house.'

For past tense constructions, Kyrgyz employs forms of a defective verb »- that appears as a separate
orthographic word:

(2) Men cenun yiiyyoe anem. men senin iiy-(I)n-DO ele-m. | your house-POSS.2SG-LOC
COP.PST.DIR-1SG “I was at your house.”

The challenge here lies in representing these structurally similar constructions consistently within
the UD framework, despite their different surface realizations. The non-past construction involves what
appear to be person/number inflections on a non-verbal predicate, while the past tense uses what appears
to be a separate auxiliary verb.

Kasieva et al. (2023) propose an elegant solution to this dilemma by treating non-past copula subject
agreement morphemes as cliticized forms of the defective copula verb, assigning them the lemma » and
POS tag AUX. Under this analysis, both constructions involve the same copula verb, but in non-past
forms, it appears as a clitic rather than a separate word. This approach offers several advantages: it creates
consistency between the analysis of non-past and past forms, prevents having to assign multiple
person/number markers to a single noun, and enables these morphemes to be appropriately labeled as
copulas.

From a linguistic perspective, this approach aligns with the understanding that these constructions
are functionally equivalent despite their different surface forms. It also reflects the historical development
of these morphemes, which likely originated as cliticized forms of the copula verb, even if contemporary
speakers may not consciously perceive them as such.

This approach differs significantly from that used by Benli (2023) in the existing Kyrgyz UD
treebank, where subject-agreement morphemes on non-verbal predicates are analyzed simply as person
features of the subject, sometimes misclassifying them as verbs. Benli also treats forms of sze as
compound:svc dependents of non-verbal predicates, while analyzing complements of 60.- forms (which
can function similarly to copulas) as amod dependents. This inconsistency creates challenges for users of
the treebank and complicates the development of computational tools.

While the solution proposed by Kasieva et al. (2023) introduces some complexity in tokenization,
requiring the segmentation of what appears in writing as a single word, it provides greater consistency
and more accurately represents the linguistic structure of these constructions. This trade-off between
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tokenization complexity and linguistic accuracy is characteristic of many annotation challenges in
morphologically rich languages like Kyrgyz.

“Small Words” Annotation

The annotation of grammatically versatile “small words” presents another significant challenge in
Kyrgyz UD development. These words often serve multiple functions depending on context and don’t fit
neatly into the standard part-of-speech categories outlined in UD guidelines. Their appropriate analysis
requires careful consideration of both their function in specific contexts and the overall consistency of the
annotation scheme.

The word oa in Kyrgyz serves as a particularly illustrative example of this challenge, with at least
five distinct functions identified in corpus analysis:

1. Post-predicate “modal particle” indicating a statement whose truth is considered evident to the
interlocutor but is being asserted to explain something else

2. Conditional intensifier, appearing after conditional clauses and roughly equivalent to English
“even if”

3. General contrastive intensifier, modifying various phrase types and similar to English “even”

4. General conjoining adverb, comparable to English “also” or “too”

5. Correlative conjunction, used in pairs to express “both ... and”

These functions, while semantically related, involve different syntactic relationships. The first
function operates at the discourse level, while the others modify or connect specific elements within the
sentence. This functional diversity creates challenges for UD annotation, which requires assigning a single
part of speech and dependency relation to each token.

Benli (2023) adopts a one-size-fits-all approach, annotating oa consistently as a coordinating
conjunction (CCONJ) with a mark dependency relation. However, as Kasieva et al. (2023) convincingly
argue, this analysis contradicts UD guidelines in two ways: coordinating conjunctions should join
constituents without subordination, while the mark relation is reserved for subordinating clauses.
Moreover, this uniform treatment fails to capture the functional distinctions between different uses of oa.

After examining similar particles in other Turkic languages and considering UD practices for
comparable elements in other languages, Kasieva et al. (2023) suggest a more nuanced approach: treating
the first use (modal particle) as PART with a discourse relation to the root, while classifying the
intensifier/emphasis uses (functions 2-5) as ADV with an advmod:emph relation to the modified word.
This solution better captures the syntactic behavior of these forms and aligns with UD practices for similar
constructions in other languages.

This approach exemplifies a key principle in UD annotation: prioritizing syntactic function over
superficial form. By analyzing oa differently depending on its role in the sentence, rather than assigning
it a uniform analysis based on its orthographic form, we create a more linguistically accurate
representation of its behavior.

Similar challenges arise with other frequently used words that don't fit neatly into traditional part-
of-speech categories. For example, aze (“only, just”) appears in various contexts and modifies different
parts of speech, from nouns to verbs to entire clauses. Kasieva et al. (2023) propose treating it as ADV
with an advmod:emph dependency, similar to the intensifier uses of oa. This analysis captures its function
as a modifier while acknowledging its special status as an emphasizer.

The words 6ap and acox present a different issue. In most contexts, they translate into English using
verbal constructions (“there is/are” and “there isn’t/aren’t”), which might suggest analyzing them as
verbs. However, their behavior in copular constructions and ability to be modified by typical adjective
modifiers suggests they function as adjectives with meanings closer to “present” and “absent”. By
analyzing them as adjectives rather than verbs, we more accurately represent their syntactic behavior in
Kyrgyz, even if this creates some divergence from how their translation equivalents might be analyzed in
other languages.

The word xepex, which forms “need to” expressions, is often misanalyzed as a verb due to its
English translation. However, in Kyrgyz, it doesn’t accept verbal morphology and distributes more like
an adjective. Kasieva et al. (2023) analyze it as ADJ with a literal meaning of “needed” or “necessary”,
taking either clausal subjects (csubj) or nominal subjects (nsubj). This approach prioritizes the word’s
distribution in Kyrgyz over cross-linguistic translation equivalence, a principle central to sound linguistic
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analysis.

These analyses highlight the importance of basing annotations on the syntactic behavior of words
in Kyrgyz rather than translation equivalents in other languages. While this may sometimes create
apparent divergences in how similar meanings are represented across languages, it results in a more
accurate representation of Kyrgyz syntax and aligns with the UD principle of prioritizing syntactic
function over semantics in dependency assignment.

Null-headed Clauses

Turkic languages, including Kyrgyz, feature several constructions involving null or empty heads —
phrases that function as if they had a lexical head, even though none is overtly present. These
constructions pose particular challenges for UD annotation, which generally assumes that each syntactic
relationship involves overt lexical items. Null-headed constructions in Kyrgyz require creative adaptation
of UD principles to accurately represent their structure while remaining within the framework’s
constraints.

Substantivized verbal adjectives

In Kyrgyz, verbal adjectives can be “substantivized” — that is, used nominally — when they modify
a noun that isn’t overtly expressed but is understood through nominal morphology attached to the verbal
adjective. These constructions form headless relative clauses, often translated into English with
expressions like “the one(s) who...” or “the thing(s) that...”:

(3) Konyy menen xvineanool, motinyy menen mapmacoty. ol-(I)n menen qil-GAn-NI moyun-(I)n
menen tart-E-sly. hand-POSS.2SG with make-VADJ-ACC neck-POSS.2SG with pull-NPST-2SG “You
will pull with your neck what you make with your hands.”

In this example, xewieanowr (qil-GAN-NI, “make-VADJ-ACC”) functions as a headless relative
clause, referring to something that is made without explicitly naming it. The verbal adjective keirean (qil-
GAn, “make-VADJ”) would normally modify a noun, but here it stands alone with accusative case
marking, indicating that it serves as the direct object of the main verb.

This construction poses a dilemma for UD annotation: should it be treated as a clausal complement
(ccomp) because of its verbal origin, or as a nominal object (obj) because of its function in the sentence?
The standard UD analysis of headless relative clauses would suggest treating the verbal adjective as the
head of a nominal phrase, but this doesn’t fully capture the understood relationship between the verbal
adjective and an implicit nominal head.

Although UD guidelines discourage adding null nodes to represent missing elements, Kasieva et al.
(2023) propose a compromise approach: treating these constructions as nominal objects or subjects rather
than clausal complements. This approach indicates that the verb is not the head of these phrases but rather
modifies an understood nominal head, better reflecting their syntactic behavior. The verbal adjective’s
POS is maintained as VERB with the feature VerbForm=Part, but its dependency relation (obj, nsubj,
etc.) reflects its nominal function in the sentence.

This solution represents a pragmatic compromise between linguistic accuracy and UD constraints.
It captures the nominal function of these constructions while maintaining information about their verbal
origin, allowing for both appropriate syntactic analysis and potential recovery of the full structure with
an understood head.

Substantivized relativized locative expressions

Kyrgyz uses the locative case suffix -DA adverbially, while a derived form -DAGI functions
attributively. This attributive form can also occur with an empty head, functioning as a nominal:

(4) Maxyn, anoa kumen mexuecunoeaunep xatioa s1e? maqul anda kitep tekce-(s)In-DAGI-LAr
gayda ele? okay then book shelf-POSS.3-LOC.ATTR-PL where were? “Okay, then where were the ones
on the bookshelf?”

Here, mexuecunoezunep (tekge-(S)IN-DAGI-LAr, “shelf-POSS.3-LOC.ATTR-PL”) refers to items
located on the bookshelf without explicitly naming them. The attributive locative suffix -DAGI would
normally connect a locative phrase to a head noun, but here it appears with plural marking, indicating that
it functions as a substantivized expression referring to multiple items.

This construction presents an even more complex challenge for UD annotation than substantivized
verbal adjectives. The form contains information about both the location (the bookshelf) and the located
items (the understood head), with morphological features (plurality, case) applying to the understood head
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rather than the overt noun.

To handle these forms, Kasieva et al. (2023) propose a more radical solution: splitting them into
two subtokens, explicitly adding an empty head to the dependency graph and assigning it the features of
the understood head of the phrase. The relation between these elements is annotated as nmod:poss, with
the noun carrying -DAGI morphology as the dependent.

This approach does require some deviation from standard UD tokenization practices, which
generally avoid splitting orthographic words except at clitic boundaries. However, it provides the most
complete representation of the linguistic structure, allowing both elements — the locative phrase and the
understood head — to participate appropriately in syntactic relationships.

Substantivized genitive expressions

Kyrgyz forms substantivized genitive expressions with the suffix -NIKI, which functions similarly
to English “‘s” in phrases like “John’s” (meaning “John’s possession” without specifying what is
possessed). An example would be:

(5) Men Acanvikvin xopoym. men Asan-NIKI-n kor-DI-m. | Asan-GEN.SUBST-ACC see-
PST.DIR-1SG “I saw Asan’s (possession).”

This construction, like the substantivized locative, contains information about both a possessor
(Asan) and an understood possessed item, with morphological features (accusative case) applying to the
possessed item rather than the possessor.

Kasieva et al. (2023) propose handling these forms similarly to substantivized -DAGI constructions,
by splitting tokens to represent the two participants and their relationship. This creates consistency in the
treatment of similar null-headed constructions while accurately representing the syntactic structure.

These approaches to null-headed clauses aim to capture the underlying syntactic relationships in a
way that's both linguistically accurate and compatible with UD principles, though they inevitably involve
some compromise between theoretical elegance and practical implementation. The solutions represent a
thoughtful adaptation of UD guidelines to the specific challenges posed by Kyrgyz syntax, demonstrating
how the framework can be extended to accommodate typologically diverse languages.

Inflection versus Derivation

The boundary between inflection and derivation represents a classic challenge in morphological
analysis, with implications for syntactic annotation. This distinction becomes particularly relevant in
Kyrgyz for several noun suffixes that traditional grammar doesn't classify as case suffixes but which
function similarly in many contexts. These include -LUU (ornative, “having X”), -slz (abessive, “without
X”), -DAy (semblative, “like X”), and -¢4 (adverbial, “in the manner of X”).

From a morphological perspective, these suffixes share characteristics with both inflectional and
derivational morphology. Like case suffixes, they are highly productive, can attach to virtually any noun,
and don’t significantly change the lexical meaning of the base. However, like derivational morphemes,
they can change the part of speech of the base and create forms that function differently syntactically from
the base noun.

Consider the following example:

(6) A4oam kamacwiz 6onboc. adam gata-slz bol-BAs. person error-ABE be-NEG.FUT.IDF “A person
won’t be without errors.”

Here, kamacwiz (qata-slz, 'error-ABE') functions as a predicative adjective meaning “errorless” or
“without errors”. From an English perspective, this might suggest analyzing -slz as a derivational suffix
creating an adjective from a noun. However, from a Kyrgyz perspective, this suffix behaves more like a
case marker, appearing in regular paradigmatic opposition with other case forms.

Kasieva et al. (2023) identify three possible approaches to analyzing these suffixes:

1. Treating them as deriving adjectives or adverbs from nouns (a derivational analysis);

2. Analyzing them as case marking, extending the standard inventory of cases (an inflectional
analysis);

3. Treating them as cliticized postpositions (a syntactic analysis).

After considering the advantages and disadvantages of each approach, they opt primarily for the
third solution — treating these morphemes as separate syntactic elements despite their integration into a
single orthographic word with their host. This approach aligns with analyses of similar elements in related
languages and preserves the productivity of these elements while distinguishing them from true case
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suffixes. It does, however, introduce some complexity in tokenization and may seem counterintuitive
from the perspective of native speakers, who perceive these as single words.

This solution contrasts with Benli (2023), who uses a mixed approach in the existing Kyrgyz UD
treebank, sometimes treating these forms as derived words with varying POS tags and sometimes as
inflected forms of the base noun. This inconsistency creates challenges for users of the treebank and
complicates the development of computational tools.

The inflection/derivation boundary represents a fundamental challenge in morphological analysis,
with no perfect solution for forms that exhibit characteristics of both. The approach proposed by Kasieva
et al. (2023) represents a thoughtful compromise that prioritizes syntactic clarity while acknowledging
the hybrid nature of these forms. It also creates greater consistency with analyses of similar constructions
in related Turkic languages, facilitating cross-linguistic comparison and multilingual application
development.

Proposed Solutions and Future Directions

Unified Approaches for Kyrgyz UD Annotation

Based on our analysis of the challenges in Kyrgyz UD annotation, we propose several unified
approaches that balance linguistic accuracy with practical implementation and cross-linguistic
consistency. These recommendations aim to create a solid foundation for future treebank development
while addressing the specific needs of Kyrgyz syntactic representation.

For copula tokenization, we recommend treating non-past copula subject agreement morphemes as
cliticized forms of the defective copula verb (»), with AUX as their POS tag. This approach provides the
most linguistically accurate and consistent analysis across tense forms, capturing the parallel between
non-past forms where the copula appears as a morpheme (e.g., yiiyydomyn “I am at your house”) and past
forms where it appears as a separate word (e.g., yiiynoe saem “I was at your house”). While this approach
does require subword tokenization, which adds complexity to processing, the linguistic benefits outweigh
this disadvantage, particularly for a morphologically rich language where subword segmentation is often
necessary anyway.

For “small words” like oa, sne, 6ap, scok, and kepex, we advocate for a function-based approach
that prioritizes capturing their true syntactic behavior rather than forcing them into categories based on
translation equivalents or surface form. For oa, this means distinguishing between its discourse particle
function (PART with discourse relation) and its intensifier/emphatic uses (ADV with advmod:emph
relation). For words like 6ap and arcok, despite their translation into English using verbal constructions,
we recommend analyzing them as adjectives based on their syntactic distribution in Kyrgyz. This
approach creates greater consistency within the treebank and with analyses of similar elements in related
languages.

For null-headed clauses, we recommend using subtoken analysis for complex forms with -DAGI
and -NIKI to provide the most complete representation of the linguistic structure. While this approach
deviates somewhat from standard UD tokenization practices, it allows both the overt and understood
elements to participate appropriately in syntactic relationships. For substantivized verbal adjectives, we
recommend treating them as nominal dependents (obj, nsubj, etc.) rather than clausal ones (ccomp, csubj),
reflecting their function in the sentence while maintaining information about their verbal origin. These
approaches balance descriptive adequacy with practical implementation within UD constraints.

For the inflection/derivation distinction, we suggest treating productive “case-like” suffixes such as
-LUU, -slz, -DAy, and -¢4 as cliticized postpositions. This solution strikes a balance between capturing
their productivity and distinguishing them from core case suffixes, while also creating consistency with
analyses of similar elements in related languages. While this approach does increase tokenization
complexity, it provides the most accurate representation of the syntactic relationships involved.

These recommendations aim to create a consistent annotation framework for Kyrgyz that can serve
as a foundation for future treebank development. By addressing the specific challenges posed by Kyrgyz
syntax, they contribute to the broader goal of making UD truly universal while respecting linguistic
diversity.

Cross-Linguistic Consistency

One of the central goals of the Universal Dependencies project is to enable cross-linguistic
comparison and multilingual application development. To this end, consistency in annotation practices
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across Turkic language treebanks is essential, particularly for closely related languages like Kyrgyz and
Kazakh where many constructions have direct parallels.

Washington et al. (2023) emphasized the need for unified approaches to annotation challenges
shared across Turkic languages, such as pronominal locative expressions formed with -ki (equivalent to
Kyrgyz -Gl). Their comparative study of annotation approaches across treebanks highlighted significant
inconsistencies even within the same language, creating challenges for cross-linguistic research and tool
development.

For Kyrgyz, achieving cross-linguistic consistency requires careful consideration of how similar
constructions are analyzed in related languages, particularly Kazakh. The solutions proposed in this paper
aim to align with best practices in other Turkic language treebanks while respecting Kyrgyz-specific
features. For example, our approach to copula tokenization parallels that used in Kazakh, while our
treatment of “small words” draws on insights from both Kazakh and Turkish annotations.

At the same time, true cross-linguistic consistency doesn’t mean identical treatment of superficially
similar constructions. Languages may differ in how specific forms behave syntactically, and annotation
should reflect these differences. For example, while the Turkish -ki and Kyrgyz -Gl are etymologically
related, their syntactic distribution differs in ways that may justify different annotation approaches.

As treebanks for more Turkic languages are developed, maintaining this balance between
consistency and language-specific accuracy will be increasingly important. Regular communication
between annotation teams working on different languages, shared documentation of challenging
constructions, and periodic reviews of cross-linguistic consistency will all be valuable in achieving this
goal.

Expanding Kyrgyz UD Resources

The current state of Kyrgyz UD resources represents just the beginning of what’s needed for
comprehensive language technology support. Future work should focus on several key areas:

1. Expanding treebank size and diversity: Current Kyrgyz treebanks remain small by international
standards; increasing the number of annotated sentences and diversifying the text genres will improve
resource robustness. A minimum target of 10,000 tokens would provide a more solid foundation for parser
training, while 50,000+ tokens would enable development of more accurate parsing models. This
expansion should be guided by corpus linguistics principles to ensure representative coverage of linguistic
phenomena.

2. Domain coverage: Including scientific texts, spoken dialogues, social media content, and other
genres will ensure broader coverage of linguistic phenomena and better support for real-world
applications. Each domain introduces unique syntactic patterns and vocabulary; for example, social media
text often features code-switching, colloquialisms, and non-standard syntax that aren’t represented in
formal written genres. A truly comprehensive treebank should sample across these registers.

3. Enhanced documentation: Detailed documentation of annotation decisions and language-
specific guidelines will facilitate consistent annotation practices and make resources more accessible to
new researchers. This should include explicit discussion of challenging constructions like those analyzed
in this paper, with clear examples and justifications for annotation choices. Ideally, this documentation
would be integrated with the treebank itself, allowing users to easily understand the rationale behind
specific annotation decisions.

4. Tool development: Creating accurate dependency parsers for Kyrgyz based on expanded
treebanks will enable larger-scale processing of Kyrgyz texts and support applications like machine
translation and information extraction. Initial parser development could use existing multilingual models
like UDPipe or Stanza, fine-tuned on Kyrgyz data, while more sophisticated models could be developed
as data availability increases. Evaluation should consider both standard parsing metrics and performance
on the specific challenging constructions identified in this paper.

5. Parallel resources: Developing parallel treebanks with other languages, particularly other
Turkic languages, will support contrastive studies and multilingual applications. A Kyrgyz-Kazakh
parallel treebank would be particularly valuable given the close relationship between these languages,
while Kyrgyz-English resources would support machine translation development. These parallel
resources should maintain consistent annotation across languages while respecting language-specific
structures.
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These efforts will require sustained collaboration between linguists, computer scientists, and
Kyrgyz language specialists. Institutional support from universities, research organizations, and language
technology initiatives will be essential for making significant progress. While developing these resources
represents a substantial investment, the potential benefits for Kyrgyz language technology, education, and
cultural preservation make it worthwhile.

The expansion of Kyrgyz UD resources should be viewed not as an isolated effort but as part of a
broader movement to make language technology more inclusive and representative of linguistic diversity.
By addressing the specific challenges of Kyrgyz annotation within the UD framework, we contribute to
the development of truly universal approaches to computational linguistics that can accommodate the full
range of human languages.

Conclusion

This paper has examined the current state and future prospects of Universal Dependencies resources
for the Kyrgyz language, focusing on the specific challenges posed by Kyrgyz morphosyntactic structures
within the UD framework. Despite being a national language with millions of speakers, Kyrgyz remains
underresourced in computational linguistics, with limited treebank data and parsing tools compared to
languages with similar speaker populations.

The analysis of key annotation challenges — copula tokenization, “small words”, null-headed
clauses, and the inflection/derivation distinction — highlights areas where standard UD guidelines require
thoughtful adaptation to accommodate Kyrgyz linguistic structures. The solutions proposed by
researchers working on Kyrgyz UD treebanks represent creative compromises between linguistic
accuracy and cross-linguistic consistency, demonstrating how the UD framework can be extended to
typologically diverse languages.

These challenges are not merely technical issues but reflect fundamental questions about linguistic
representation and the balance between language-specific accuracy and cross-linguistic comparability.
By addressing them in a principled way, we contribute not only to Kyrgyz computational linguistics but
also to the broader development of the UD framework as a truly universal tool for syntactic annotation.

The recommendations in this paper aim to provide a solid foundation for future Kyrgyz UD
development, creating consistency in annotation practices while respecting the unique features of Kyrgyz
syntax. By proposing unified approaches to challenging constructions, we hope to facilitate the expansion
of Kyrgyz treebanks and the development of more accurate parsing tools for this important but
underresourced language.

As work progresses on Kyrgyz UD resources, continued collaboration between linguists
specializing in Kyrgyz and those working on other Turkic languages will be essential. This cooperation
will ensure that the resulting resources are both linguistically accurate and maximally useful for
computational applications, while also contributing to the broader goal of consistent annotation across
related languages.

The development of robust UD resources for Kyrgyz will have significant practical implications
beyond linguistic research. It will enable the creation of parsing tools, machine translation systems, and
other NLP applications that can benefit Kyrgyz speakers in education, information access, and digital
communication. In an increasingly digital world, access to language technology has become an important
aspect of educational and economic opportunity; by expanding Kyrgyz language resources, we contribute
to addressing digital linguistic inequality.

Furthermore, consistent annotation practices across Turkic languages will enhance the value of
these resources for typological studies and multilingual processing. By developing approaches that work
not just for Kyrgyz but potentially for all Turkic languages, we contribute to a more comprehensive
understanding of this important language family and its computational representation.

In conclusion, while significant challenges remain in the development of comprehensive UD
resources for Kyrgyz, the progress made so far demonstrates the feasibility of adapting the UD framework
to this typologically distinct language. By continuing to build on this foundation with expanded treebanks,
improved annotation guidelines, and more sophisticated computational tools, we can help ensure that
Kyrgyz speakers benefit fully from advances in language technology while also enriching our
understanding of linguistic diversity within universal frameworks.
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