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Anton Alekseev

PDMI RAS, SPbU, KFU, KSTU
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PhD student at KSTU n. a. |. Razzakov

9y NLProc experience in industry & academia
Best NLP Paper @ AIST-2023

2 Kyrgyz datasets in 2023, more to appear

Timur Turatali

The Cramer Project

MLE and Data Scientist with over 8y of
experience in industry and startups
Founder of Al community of Kyrgyzstan
Co-founder an open-source initiative called
AkylAl and The Cramer Project.
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What to Expect from This Talk

1. Data annotation advocacy — even in the age of LLMs

2. An overview of modern Kyrgyz language processing

(scientometrics, recent works, our contributions, other initiatives)
3. Current performance of the LLMs on a Kyrgyz benchmark (work in progress)

4. Our proposal of aroadmap for Kyrgyz NLP development

Disclaimers

e many works cite much earlier books, e.g. (Sadykov, 1987), yet we have decided to mostly focus

on works no earlier than 2011: finding and highlighting machine-readable resources mattered the most

e werealize that thereis alarge body of relevant reseach on other Turkic languages

Try Pitch

and on Turkic languages' common features; yet it is almost impossible to cover everything in one talk
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310ct 1949 — 10 Nov 2023

Last year, Kyrgyz linguistics has suffered a great loss with the passing
of Dr. Tashpolot Sadykov, a distinguished Turkologist
and computational linguist, who passed away in November 2023

Dr. Sadykov’s remarkable contributions and pioneering works have left

an enduring legacy. In two weeks time, he would have turned 75, and his

absense is deeply felt
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Outline

Introduction: LLMs Turning All the Tables
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. Conclusion: Don't Say Good

Kyrgyz Language: \What, Why, and How

Kyrgyz NLP Resources: Diving Ourselves

. Community Efforts: El Pueb

Roadmap for Kyrgyz NLP: |-

. How LLMSs Perform: Bonus Slide

lo Unido

umble Proposal
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Introduction

LLMs Turning AH+-Some of the Tables
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Shakeup in NLProc[1/2]

Sometimes a meme is worth a thousand words
about the 'New Al Spring' and all the talk of the sort

It is obvious that Generative Al and LLMs in general

are already transforming education, job market, etc.

e Tosome, NLP seemed an obscure field a few tens
of years ago...

e ...now the texts in natural language serve as a medium
between humans and 'Al', no one wants to be left out,

and everyone is pumped (for a good reason, indeed)

* TI]%UU[@R]
YOUINEED

2017

BRESNRAININGIOE
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\TENTION

Shakeup in NLProc [2/2] W[ﬁ'% NEED

Transformers
NLP has changed: many high-resource languages enjoy EREIRTINICIOE
a dramatic increase in quality on most common tasks thanks DEERIBIDIREGTIONAL
IRINSEORMERSIEOR
to the LLMs
BERT & Co
Less-Resourced Languages (LRLs)... not so much
IINGUAGE
o insufficient volume of training data MODEISINRE
e insufficient quality of training data EEWESHOIRIERRNERS
e underdeveloped preprocessing instruments GPT-3
and other resources affect the overall data quality
The demand for automatic text processing for the LRLs such UW@]@@@U}]@
as Kyrgyz (millions of speakers) only grows HﬂTG

oh no


https://pitch.com/?utm_medium=product-presentation&utm_source=pdf_export&utm_campaign=bottom_bar_cta&utm_content=694c67c0-f386-44b3-bc1a-3938c2dc33e6&utm_term=PDF-PPTX-lastslide

Less-Resourced Languages Processing Methods

1. Data Collection and Augmentation

2. Leveraging Machine Translation and Multilingual Models
3. Sampling and Transfer Learning

4. Manual and Unsupervised Tricks

5. Utilizing External Tools (Apertium and Rule-Based MT)

Try Pitch
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Importance of Datain NLP

Carefully curated data is the backbone of NLP, its evolution has continuously been redefining the field, e. g.

e Penn Treebank (1990s)

Marcus, M., Santorini, B., & Marcinkiewicz, M. A. (1993). Building a large annotated corpus of English: The Penn Treebank. Computational linguistics, 19(2), 313-330.
e |ntroduced syntactic and part-of-speech annotations for millions of words

e Shifted NLP from rule-based to probabilistic, data-driven approaches

e Enabled breakthroughs in syntactic parsing, machine translation, and statistical models

* BioBERT (2020s)

Lee, J. et al. (2020). BioBERT: a pre-trained biomedical language representation model for biomedical text mining. Bioinformatics, 36(4), 1234-1240.

e Leveraged annotated biomedical texts to outperform general NLP models
e Specialized data was key to success in domain-specific tasks (e.g., NER, relation extraction)

o Triggered atrend in fine-tuning models on annotated, domain-specific datasets

10
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https://blog.google/technology/ai/google-gemini-next-generation-model-february-2024/#ethics-safety

Gemini 1.5 Pro also shows impressive “in-context learning” skills, meaning that it can learn a new

BefO re We M Ove 0 n eoe skill from information given in a long prompt, without needing additional fine-tuning. We tested

this skill on the Machine Translation from One Book (MTOB) benchmark, which shows how well

the model learns from information it's never seen before. When given a grammar manual for

GPT-4 Claude 3 Gemini 1.5 Huma: Kalamang, alanguage with fewer than 200 speakers worldwide, the model learns to translate
Context : ; s :

Turbo Haiku Sonnet Opus Flash Pro languagele English to Kalamang at a similar level to a person learning from the same content.
e 0.14 024 014 018 014 018 ]

w (30.0) (334) (30.0) (32.7) (315 (30.0) : .
TR Y T T ‘ Kalamang language: 250K tokens in total
halfbook 49 7) (53.5) (58.5) (58.3) (55.1) (63.9) .
— ] ) ] 314  4.00 o e field linguistics documentation, ~500 p grammar
o . : - (57.4) (64.6) (70.3)

e ~2000-entry bilingual wordlist

Table 4 | Quantitative results for Kalamang—English translation on MTOB (Tanzer et al., 2023). We
present human evaluation scores on a scale of 0 to 6, with 6 being an excellent translation. We include

automatic metrics (BLEURT) in parentheses. e ~400 additional parallel sentences

Context

GPT-4 Claude 3 Gemini 1.5 Human Gemini 1.5 be like
Turbo Haiku Sonnet Opus Flash Pro language learner |

0.08 0.08 0.08 0.12 0.08 0.00 -

O-shot  4e0) (153) (17.3) (187) (15.4) (12.0) :
afbook 390 446 464 518 494 538 K
(45.4) (51.7) (49.2) (55.5) (54.6) (59.1) -

- : 5 466  5.46 5.60

full book ] - - (52.0) (59.0) (57.0)

Table 5 | Quantitative results for English—Kalamang translation on MTOB (Tanzer et al., 2023). We
present human evaluation scores on a scale of 0 to 6, with 6 being an excellent translation. We include = g
automatic metrics (chrF) in parentheses. ‘ p—

Youlknow, I'm somerhjgg of a myse.’f
.

ry Pitch ttps://storage.googleapis.com/deepmind-media/gemini/gemini vl 5 report.pdf H
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...50, Should We Even Bother?

Indeed, if a large enough LM can solve such tasks given just a textbook —

in a couple of years our LRL-related efforts will be for nothing? *

e Language Diversity: each language encodes unique cultural knowledge; success

with one doesn’t ensure success with others (though one should check!)
e Cultural Preservation: less-resourced languages preserve cultures and histories

e Model Limitations: generalization of one model (e.g., Gemini 1.5) does not

guarantee performance across diverse languages (though one should check!)

e Innovation & Research: tackling LRLs drives novelties that benefit all NLP

e Human Oversight: all NLP tasks still need human review, e. g. in edge cases and

We should constantly evaluate

Cu Itu I'a I NUuances whatever people call 'Al' or even

good old 'intelligent systems'

* expert's opinion one of the speakers has actually heard recently 12
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Kyrgyz Language

What, Why, and How
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Kyrgyz Language

Native to Kyrgyzstan, Afghanistan, Tajikistan, Pakistan, China
Region Central Asia
Ethnicity Kyrgyz
Native speakers 5.15 million* (Institutional)
Language family Turkic

o Common Turkic

o Kipchak
o Kyrgyz-Kipchak
* Kyrgyz

Dialects Norhern, SoutherPamiri Kyrgyz

Official language in Kyrgyzstan, China (Kizilsu Kyrgyz Autonomous Prefecture)

Closest languages *Kazakh (91%), Tatar(79%), Uyghur(77%), Uzbek(76%), Altai(73%)

yrgyz at Ethnologue (26th ed., 2023)

esults of lexical-statistical analysis of the relationship of the Kyrgyz language with individual Turkic languages based on the 215-word Swadesh list

14
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Kyrgyz Language | Kpiprei3 Tuu | Lq‘ / /“J

Kyrgyz alphabets Cyrillic script, Perso-Arabic script (China, Afghanistan, Pakistan)

Cyrillic alphabet
(1938-present)

bapawik anamaap 3 oeaeauHae
’KaHa YKYKTapblH/1a SPKHUH jKaHa
TEH YKYKTYY OOJIyI XapaJiar.
AnapJibIH aH-C€3UMH MCHECH
abuiinpu Oap >xaHa Oupu-
OupuHE OMpP TYyraHIbIK MAMUIIE
KbLUTyyra TUMUIL.

Old Latin alphabet (1928-1938)

Bardeq adamdar ez
Bedelinde cana
uquqgtarsnda erkin cana ten
uquqgtuu Bolup caralat.
Alarden an-sezimi menen
aBijiri Bar cana Biri-Birine
Bir tuuojandeg mamile
geluuoya tijis.

Arabic alphabet
(pre 1928)

Dy D) (3 )l
U\;oi\ﬂodo.)

S p i )l 4
553858, Aeilils
RSN PENTRET

(s paam AL s )Y
Ula Db s i) (piow
el yiris
slidle (3gile g 43
Jigtile 5 5 1s8

r 4

Old Turkic alphabe
(8th - 10th centuries)

English translation

All human beings are
born free and equal in
dignity and rights.
They are endowed
with reason and
conscience and
should act towards
one another in a spirit
of brotherhood.
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Challenges

5.

Try Pitch

. Machine-readable language resources and evaluation/training datasets are scarce
. Most machine-readable data for training are news articles, a very special domain

. Kyrgyz language exists in multiple scripts: Perso-Arabic (China) and Cyrillic (Kyrgyzstan)

and dialects

. Agglutinative languages sometimes require complex preprocessing techniques, e. g

e averbin Russian can have a maximum of ~150 written forms
e in Kyrgyz, this number can achieve thousands
KaMChI3a —KaMCbI3AaHABIPbLIOAraHaapAbIKbIHIATBLIAPAAHCHI31APOLI?

Several decentralized corpora-building initiatives so far; a large National Corpus is yet to
be built 16
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Earlier Surveys of Kyrgyz NLP [1/2]

2012: Problems and Prospects for the Development of Computational Linguistics in Kyrgyzstan
by Mycaes, C. K., Kapa6aesa, C. K., Umanaauena, A.W. in TurkLang-2013

Mentioned interest groups:

e [nstitute of Theoretical and Applied
Mathematics of the NAS of KR

e KI'VCTA (KSU of Construction,
Transportation and Architecture); later
merged with KSTU: computational linguistics
department

e Research under Prof. P.S. Pankov

e Workunder E. D. Asanov: "Tamga-KIT",
"KyrSpell", etc.

The overview starts from 1990

Try Pitch

The following linguistic problems are mentioned:

(1) dev. of a unified word formation algorithm for the Kyrgyz language,
(2) creation of comp. language models and linguistic resources

at the Department of CL,

(3) the need for language-independent representations of objects

in various subject areas,

(4) challenges in handling Kyrgyz spelling and orthography, including
spell-checking, hyphenation rules, and managing synonyms

and antonyms in the Kyrgyz language,

(5) standardization of Kyrgyz orthography,

(6) the need for the transition to a Latin alphabet and the design

of a unified word formation algorithm for all Turkic languages
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Earlier Surveys of Kyrgyz NLP [2/2]

2024. Recent Advancements and Challenges of Turkic Central Asian Language Processing
by Y. Veitsman (Saarland University) on arxiv

Just as in the paper (Mirzakhalov et al., 2021),

lack of labeled data for the downstream tasks.
Uzbek, given its recent developments and greater
variability in terms of the linguistic resources (Joshi et al., 2020)
available, would be categorized as “The Hope-

ful,” given that in the next years the efforts for

collecting the datasets will not fade. Kyrgyz and The author blames
Turkmen, unfortunately, not being sufficiently
backed up by streamlined research efforts, would

be classified as “The Scraping-Bys,” with the e Russian language as lingua franca in Central Asia
future of their data collection processes yet unclear.

the author diagnoses Kyrgyz as 'Scraping By'

e |ack of initiatives (though HTP is mentioned)

e |imited Internet access

Summary: some progress in data collection and NLP, yet

1 - The Scraping-Bys With some amount of un-
labeled data, there is a possibility that they could
be in a better position in the ‘race’ in a matter of
years. However, this task will take a solid, orga-

challenges remain (more resources and data required)

Suggestions: (1) collect more high-quality data,

nized movement that increases awareness about
(2) focus on transfer learning from Kazakh and Turkish, these languages, and also sparks a strong effort to

. collect labelled datasets for them, seeing as they
(3) employ LLMs for data augmentation SRV S ——
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Kyrgyz NLP Resources

Diving Ourselves
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Kyrgyz NLP Scientometrics [1/5]: the Collection Procedure

Set of 66 research works on Kyrgyz language processing

1. TurkLang papers: word 'kyrgyz' in the title or abstract

2. Relevant wor

3. Papers fromt

Ks cited in these papers

ne publications lists of the corresponding

TurkLang authors

4. Filtering out irrelevant works

(e.g. non-NLP

papers, or works with neither computational/

data-based approaches nor quantitative justifications)

5. Directly google-scholar-ed the rest

(journal publications, other notable venues)

Try Pitch
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Kyrgyz NLP Scientometrics [1/5]: the Collection Procedure

The survey we're preparing is the first review of Kyrgyz NLP of this scale
Again: works on tasks common for Turkic languages in general were excluded

Again: works ...-2011 are poorly represented in our list, especially books

Disclaimer: the list may not be comprehensive,

likely missed a few papers (sorry in advance!), yet it

e provides insights into the structure of the field,

e includes the works of those who presented
some of their works on undoubtedly relevant

conferences

W
s \WRL B
https://en.meming.world/wiki/File:Pepe Silvia.jpg/

Try Pitch
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Kyrgyz NLP Scientometrics [2/5]: Branches/Topics

a0/ - MOR: morphology-related works, character-level

35

SYN: syntax-related papers
30

- SEM: works related to semantics

20 COR: corpus studies

2] & . DIC: dictionaries construction and usage

1:_ : 5 5 ) APP: other NLP tasks: MT, topic classification, etc.
o __ _ - - __ = _ MSC: miscellaneous (general surveys, etc.)

Try Pitch
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Kyrgyz NLP Scientometrics [3/5]: Topics vs Papers

dzhumalieva2023

SYN
benli2023

musazhanova2023

karabaeva2015computer kasieva2023problems

kasieva2022disambiguation
SEM

karabaeva2016virt
baisa2015turkic

alekseev2023embeddings

I%‘c;izou2017kyrgyz

momunaliev2016

isaev2023towards

arycoglu2021

Try Pitch

caTeiGaes20193R5TURR DN BE

kochkonvaeva2020modelin
sadykov20l17modelisrailova20

kochkonbaeva2018morpho

ablimit2017multilingual ﬁ:lmripbay2018comparison

israilova2017morpholog

washington2020multi
washington201#fifY&Y2020

washington2022nfverb
capbikoB1l987npobnembl

kaSievi%glzeQP%%tf{corpuS

sadykov2023morp?1 sadykov1995foundations

sadykov2018optim

tukeyev2023newieva2020pos :
Y 2 satybaevZtPRifRY&2023morph

vylomova2020sigmorphon
COR MOR

capblkoB2018mMmopdonoruyeckue israilovazd&wjﬁgton2012finite

koshueva2020phonetic toleush2021development

gatiatullin2020turkic yiner2016kyrgyz

pankov199iiéBdéimproved
bekeyyseanRPNESYZt 2012085

i20H demtomatic
washington2019free li2oiaRApatRA

senel2024kardecs

sadykovbook2015
olat2018machine APP alekseev2023benchmarking
P MSC
problems2013musayev
mirzakhalov202levaluating
sadykov2015kompyuter

tohti2008character
buazhar20iganke BB baigy2021large

veitsman2024recentadvancementschallengesturkic
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Kyrgyz NLP Scientometrics [4/5]: Who Works with Whom

A part of the connections (our list is not comprehensive, of course) shows the overal structure of collaboration

Krizhanovsk;l?onti Toleush
_ Nikkarinen Suleymanov Ervibaesa Benli, Ibrahim
Miglke YKeTkeHOaw Tu@ev ’
: Gatiatullin Bakacosa Arembepauena, XK. C.
Silfverberg ' Toroba Henni L P
Doszhanov ' oroba Hennigen, Lygagopyev ) cpaujoBa CaTblBaes
: - Zmigrod : LLlapun6an Zhumanov
|saev Nicolai : Cruz Khakimov Efrew |
Esenalieva s a|esk¥VhlteCzarnowska Karibayeva Aziza
Hall'Maudslay Baisa. Vi , Typarann  Kou geBa
. U , Abduvalieva
Yana Veitsman  Anastasopoulos Vonmov¥V
Senel, Lu Klyachko Kirov Typaoybaesa
Hulden. Man Koshueva Abdullaeva Satybekova, A. T.
ApbIKOrny ’ Yalvoda Yegorov oiddva Mamasadykov CB
Mamatzhanova Chedroff  \it Sldnko A6aoyBanves LLIap6aeB
Bajak Murat Yzabekova
Meyer Pimentel Williams — Cotterell
Polat Sheng Ka6aesa Dolmatova @ Kymanwnesa, I". 3.
Zaki Al Li1 Kapabaesa
axirov Li2 Anekcees WmaHanuvesa Vimananiesa, A. . Cetin
Mycdes TymeHbaeBa, M. X.
Slamu - Sallinzyamoys M
aHkos, [1. C.
Wang Go Ipasov Abdyr au[%‘(/erghetta Jrkhaytbaev _
Maimaitiyiming Nijat Ismailova Boizou, Loic
Kuyrukcu Hajili= -y ASy, ABUROBa
Parhat vMalies Wa @ ton Pulatova A6ﬂ,yanMOHOBa
Ha@nla Du Onal Babu
' Satybek
HS < Zheng TomncoH atybexova Chellappan AtAran Hasuposa  Y3akosa MomyHanves
Ablimit Ka WahES Mirzakhalov
Tohti Musajan YoHTaesa Moydinboyev | I_icakl)\/lamyrbayev Yinér, Zi
ﬂmyl@mesa Fischer Kuanafin
Knappen

Uzokova
Mydagatcmana K. Teich Kanpeipbekosa Rirat ~ Kreutzer Anarbekova  Bekarvstankvzv
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Kyrgyz NLP Scientometrics [5/5]

Much more can be analyzed here!

e connecting the position (e.g. betweenness centrality)
in the network to the indicators of performance

e carrying out a more comprehensive search of relevant

works and possible collaborators
e build a citation graph and find the most impactful works

e compute statistics of venues where works are presented

Try Pitch
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MOR: Finite-State Transducers for Morphology Modeling

Washington J. N., Ipasov M., Tyers F. M. A finite-state morphological transducer for Kyrgyz //LREC. - 2012.
- C. 934-940.

Washington J. N., Salimzyanov l., Tyers F. M. Finite-state morphological transducers for three Kypchak
languages //LREC. - 2014. - C. 3378-3385.

Washington J. N., Tyers F. M., Kuyrukcu O. Multi-script morphological transducers and transcribers for
seven Turkic languages //Proceedings of the Workshop on Turkic and Languages in Contact with Turkic. -
2020.-T.5.-C.173-185.
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MOR: Rule-based Modeling of Different Aspects of Morphology

[Tankos I1. C. O0y4aromast ¥ KOHTPOJIHPYIOIas MporpaMma o CJIOBOM3MEHEHHMIO B KEIPTBI3CKOM s13bIke Ha IT9BM //bunikek: Mekren. - 1992. -
C. 20.

Yiner Z. et al. Kyrgyz orthography and morphotactics with implementation in NUVE //Proceedings of International Conference on
Engineering and Natural Sciences. - 2016. - C. 1650-1658.

Sadykoy, T., & Kochkonbayeva, B. (2017). Model of morphological analysis of the Kyrgyz language. In Proceedings of the V International
Conference on Computer Processing of Turkic Languages Turklang (Vol. 2, pp. 135-154)

KoukonbOaeBa b. O. O MmopdoaoruueckoM aHajan3e B MIPHIOKCHUSIX aBTOMaTHYeCKOi 00paboTKu TeKCT //broinerenp Hayku U nmpaktuku. — 2018. -

T.4.-Ne.12. - C. 608-612.

CanpixoB T., Koukon6aesa b. O0 ontumuzanmu anropurma Mopdonorundeckoro anaiausa //Ilectas MexayHnapoaHas KOHPEpPEHIUS 110
KOMIILIOTEPHOI 00paboTke TIOpKCKHX sA361K0B «Turklang-2018».(Tpyns! kondepenuun) - Tamkent. - 2018

Israilova, N. A., & Bakasova, P. S. (2019). Ontological models of morphological rules of the Kyrgyz language. In Proceedings of the
Seventh In)ternational Conference on Computer Processing of Turkic Languages "TurkLang 2019" (Simferopol, Crimea, Russia, October
3-5,2019

Carsi0aeB A. ., Koukonbaesa b. O. TectupoBanue nporpaMmMmbl MOP(hOI0THYSCKOTO aHAIN3aTOpa €CTECTBCHHOTO I3bIKa //BIoIIeTeHh HayKH U

npakTuku. — 2019. - T. 5. - Ne. 3. - C. 215-219.

Kouxonbaesa b. O., Oremoepauesa JK. C. Modeling of Morphological Analysis and Synthesis of Word Forms of the Natural Language //
bronnerens Hayku u mpakTuku. — 2020. - T. 6. - Ne. 9. - C. 435-439.

Nazirova, E., Abdurakhmonova, N., Abidova, Sh., & Uzakova, M. (2023). Morphological analysis of word forms in Uzbek, Karakalpak, and
Kyrgyz languages, which belong to the Turkic language family. In TurkLang (Bukhara, 2023).
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MOR: Other Algorithmic Aspects of Morphological Analysis

bakacosa II. C., McpamnoBa H. A. Aiaroputm o6pa3oBanus ci10BOGOPM JJIsl aBTOMATHU3AIUH POy PHI MOMOTHEHUS 0a3bl JaHHBIX cioBaps //M3Bectus Kbipreizckoro

rOCyJIapCTBEHHOT0 TEXHUYCCKOTO YHUBepcuTeTa M. M. Paz3akosa. - 2016. - Ne. 2. - C. 23-27.

Israilova N. A., Bakasova P. S. Morphological analyzer of the Kyrgyz language //Proceedings of the V International Conference on Computer Processing of Turkic
Languages Turklang. - 2017.-T. 2. - C. 100-116.

Hcpaunnosa H. A. Anroputm Mop¢oJIOrH4eCcKOTo aHaIk3a U CHHTe3a B Tpancisatope //CoBpemenHbIe mpooiiemsl Mexanuku. — 2017, - Ne, 28. - C. 11-19.

[Hlapumnbaii A. A. u ap. CpaBHEHHE OHTOJOIMYECKUX MOJIEJICH CYIIECTBUTEIbHBIX Ka3aXCKOT0 U KbIPIbI3CKOro s3bIKOB //CO0opHHUK coaepkuT Marepuasl Lllecrtoit

MexXayHapoaHOM KOH(EPEHILIMHU 10 KOMIILIOTEPHOI 00padoTKe TIOPKCKHX a3b61k0B «TurkLang-2018»(Tawmkent, Y30ekucran, 18-20 okra6ps 2018 r.). - 2018.

Tukeyev U., Karibayeva A., Zhumanov Z. Morphological segmentation method for Turkic language neural machine translation //Cogent Engineering. - 2020. - T. 7.
- Ne. 1. - C. 1856500.

Toleush A, Israilova N., Tukeyev U. Development of morphological segmentation for the Kyrgyz language on complete set of endings //Intelligent Information and

Database Systems: 13th Asian Conference, ACIIDS 2021, Phuket, Thailand, April 7-10, 2021, Proceedings 13. - Springer International Publishing, 2021. - C. 327-
339.

Tukeyev U. ANEW COMPUTATIONAL MODEL FOR TURKIC LANGUAGES MORPHOLOGY AND PROCESSING //Journal of Problems in Computer Science and
Information Technologies. - 2023. - T. 1. - Ne. 1.
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MOR: Working with Perso-Arabic Script

Li Z. et al. AgglutiFiT: Efficient low-resource agglutinative language model fine-tuning //IEEE Access. -
2020.-T.8.-C. 148489-148499.

Li X. et al. Low-resource text classification via cross-lingual language model fine-tuning //China National
Conference on Chinese Computational Linguistics. - Cham : Springer International Publishing, 2020. - C.

231-246.

Ablimit M. et al. A multilingual language processing tool for Uyghur, Kazak and Kirghiz //2017 Asia-Pacific
Signal and Information Processing Association Annual Summit and Conference (APSIPA ASC). - IEEE, 2017.

- C.737-740.
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SYN: Recent Works on Computational Syntax

2023

2023

2023

2023

2024

UD_Kyrgyz-KTMU: UD for Kyrgyz by Ibrahim Benli (on GitHub)

I'.K. [LxymanueBa, A.A. Kacuesa, C.JK. MycaxanoBa. AJIAIITALINA
TEPMMWHOB BEB-ITPOEKTA YHUBEPCAJIBHBIE
3ABUCHUMOCTU HA KbIPTBI3CKUU S3bIK // Bectruk KPCY.
2023.T.23.Ne 6.C. 71-75.

Musazhanova, S., Kasieva, A., & Dzhumalieva, G. (2023). Syntactic
Annotation of the Newly-Created Kyrgyz Corpus. Bulletin of the
Issyk-Kul State University named after K. Tynystanov, 54(2), 139-
148. IGU.

Kasieva, A., Dzhumalieva, G., Thompson, A., Jumashev, M.,
Chontaeva, B., & Washington, J. (2023). Issues of Kyrgyz Syntactic
Annotation within the Universal Dependencies Framework. In
TurkLang, Buxoro.

UD_Kyrgyz-TueCL: UD for Kyrgyz by Chontaeva, Bermet;
Coltekin, Cagri (with the support of UD Turkic Group and Kyrgyz
team: J. Washington, A. Kasieva, G. Dzumalieva, A. Tursunova, M.
Ryspakova, A. Kadyrbekova for their weekly informative meetings
and discussions and for all the support we have received.)

A treebank annotated with dependency relations: 781 sentences from
unspecified sources (Hemingway translation to Kyrgyz, news articles, etc.);
no paper yet (as of October 2024).

Adapts Universal Dependencies (UD) for Kyrgyz, focusing on syntactic
annotation. Provides examples of how UD’s structures apply to Kyrgyz.
Based on UD's existing platforms.

Syntactic annotation of the newly created Kyrgyz corpus, highlights issues in
adapting Kyrgyz grammar to the UD framework. Provides dependency trees
for parsing Kyrgyz sentences. No code provided, but the Kyrgyz corpus is
manually annotated and will support further research and development.

Examines issues in Kyrgyz syntactic annotation within UD framework:
copula tokenization, small words, null-headed clauses, and distinguishing
inflection vs derivation. In-depth analysis to improve Kyrgyz TB quality.

145 sentences including 20 Cairo sentences, and ~ 100 sentences suggested
by UD Turkic Group.
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SEM: Recent Works on Computational Semantics (and Around)

2015

2016

2022

2023

2024

Try Pitch

Karabaeva S., Dolmatova P., Imanalieva A. Computer-
mathematical modeling of national specificity of spatial
models in Kyrgyz language // Proceedings of TurkLang-
2015. — 2015. — C. 416-422

Kapabaea C. )X. BuptyanbHbie reomeTpuyeckue
00bEeKTbl, CO34aBaeMble rnarosiamMmn B KblpPrbI3CKOM A3bike //
B Mupe Haykn n NCKyccTBa: BOMNPOChI pn1010rmnu,
NCKyCCTBOBeAeHUA U Kynbtyponornn. — 2016. — Ne. 11
(66). — C. 74-79.

Kacnesa A. A., Kagbip6ekoBa A. K. KbIPI'bI3
TUINHOET N STUWTEPAQVH KOLW MAAHWIYYNYTYH
JKOKOY (aHbl TY3Y/reH Kbiprbl3 TUIMHUH KOPMYCYHYH
HernsnHae)//N3BECTUA BY30OB KbIPTbISCTAHA. —
2022. — Ne6. — C. 341-345

A. M. Anekcees, I'. [1. Kabaea. HJ-Ky-0.1: Habop aaHHbIX
[151 OLEHKN KayecTBa BEKTOPHbIX NpeacTaBNeHNin C/10B
KbIprbi3ckoro A3bika // 3asectuna KI'TY nm. W. Pa33akosa.
— 2023. — Ne 4(68). — C. 1806-1814.

Shliazhko, O., Fenogenova, A., Tikhonova, M., Kozlova,
A., Mikhailov, V., & Shavrina, T. (2024). mGPT: Few-Shot
Learners Go Multilingual. Transactions of the Association
for Computational Linguistics, 12, 58-79.

Models spatial semantics in Kyrgyz, focusing on spatial terms and grammar.
Models for representing these concepts, useful for NLP and educational tools
for Turkic languages. No code provided, but models can be implemented.

Models virtual geometrical spaces created by verbs in Kyrgyz, focusing on
how these verbs define spatial relations and motion. Models for representing
these spaces, useful for Kyrgyz LP and linguistic analysis. No code provided,
models can be experimentally tested and implemented.

Models verb sense disambiguation (VSD) in Kyrgyz. Presents rule-based
methods for VSD automation, useful for NLP and corpus linguistics in
agglutinative languages. No code provided, but approaches are implemented
using the newly created Kyrgyz corpus.

Word embeddings evaluation dataset construction via direct translation of
RUSSE benchmark; several models are evaluated. Prepared prior to the
releases of Kyrgyz-focused contextual models such as the next one. Waits to
be re-annotated, available on request.

LLMs go brrrr! GPT-3 model for Kyrgyz language, freely available.
https://huggingface.co/ai-forever/mGPT-1.3B-kirgiz
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COR: Corpora-Related Works

A few works related to the National Corpora and other resources has already been mentioned earlier

2013

2015

2020

Try Pitch

CazpixoB T., Illapiiem0aeB b. Manac” smiocyHyH YITTYK KOPIYCYH TY3YY
xeHyH e //KommbroTepHas 00paboTKa TIOPKCKHX s3bIKOB. [TepBas Mex

nyHapoaHas kondepenuus: Tpynbl.—Actana: EHY um. JIH I'ymunena.-
148-15406. - 2013.

Baisa V., Suchomel V. Turkic language support in Sketch Engine
//PROCEEDINGS OF THE INTERNATIONAL CONFERENCE"
TURKIC LANGUAGES PROCESSING" TurkLang-2015. - 2015. - C.
214-223.

Kasieva A.A. PARTS-OF-SPEECH ANNOTATION OF THE NEWLY

CREATED KYRGYZ CORPUS (Turkic Lexicon Apertium Tools) / A.A.

Kasieva, A.T. Satybekova // Herald of KRSU. 2020.T. 20.No 6.S. 67-
72.

Discusses the creation of a national corpus of the Kyrgyz "Manas" epic;
corpus linguistics techniques to analyze and document its vocabulary
and grammar. Framework for building a searchable dictionary of the
epic's texts, useful for linguistic research and preserving Kyrgyz
heritage. No code is provided, the corpus is said to be under
development and supposed to serve as a key resource for future
computational projects.

Turkic language support in Sketch Engine, focusing on building corpora
and providing tools for analysis in Kazakh, Kyrgyz, and Turkish. Presents
methods for web-crawling, concordance searches, and word sketches,
useful for advancing corpus linguistics and NLP for under-resourced
Turkic languages.

Focuses on part-of-speech (POS) annotation for the newly created
Kyrgyz language corpus, utilizing the Turkic Lexicon Apertium platform.
Provides detailed examples of tagging and morphological analysis, useful
for further development of Kyrgyz linguistic resources and corpus-based
NLP applications.
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APP: Applied NLP (Analysis and Rule-Based)

Try Pitch

2018

2016

2019

2018

Polat, Y., Zakirov, A,, Bajak, S., Mamatzhanova, Z., &
Bishkek, K. (2018). Machine Translation for Kyrgyz
Proverbs—Google Translate Vs. Yandex Translate-From
Kyrgyz into English and Turkish. In Cooprux mamepuanos

Lllecmoti Mexcoynapoonoti kongepenyuu« TurkLang-
2018»(Tawxenm, Y36exucman, 18-20 oxmabps 2018 2.)

Koukon6aesa b. O. TaOUrblii TUIAETH TEKCTTEPIN OPYC TUIUHEH
KBIPT'bI3 TUJIMHE MAITMHAJIBIK KOTOPYY/Aa Ce3IepaY aHamu3ase”
H aaropuT™MuH Ty3YY //M3BecTus Kuiprei3ckoro
rOCYIapCTBEHHOI'O TEXHUYECKOI0 YHUBEpcUTeTa uM. M.

Pasz3akoBa. - 2016. - Ne. 2. - C. 52-54.

Washington, J. N., Salimzianoy, |., Tyers, F. M., Gokirmak, M.,
lvanova, S., & Kuyrukcu, O. (2019). Free/open-source
technologies for Turkic languages developed in the
Apertium project. In Proceedings of the International
Conference on Turkic Language Processing (TURKLANG 2019)
(pp. 30-71).

Kochkonbaeva, Buazhar and Aldosova Aziza. "Automatic

processing of text in natural language." bronremens nayku u
npakmuxu 4.7 (2018): 216-221.

Compares the accuracy of Google Translate and Yandex Translate for translating Kyrgyz
proverbs into English and Turkish, focusing on lexical, semantic, and syntactic performance.
Concludes that Google Translate performs better overall, particularly in handling Kyrgyz's
agglutinative structure, though both systems struggle with proverbs. No code is provided,
but error analysis reveals key challenges for improving Kyrgyz machine translation.

Develops an algorithm for machine translation from Russian to Kyrgyz, focusing on
morphological and syntactic analysis. Provides a framework for processing affixes and
word formation in Kyrgyz, useful for improving translation accuracy between these
languages in automated systems. No specific code is provided, but a morphological
analyzer was developed using Delphi, with a database of common Russian words.

Describes free and open-source technologies for Turkic languages developed in the
Apertium project, including morphological transducers and machine translation systems
for languages like Kazakh, Kyrgyz, and Tatar. Provides tools to support language
revitalization and linguistic rights, useful for developing NLP resources in under-resourced
Turkic languages. All code is available, and technologies are production-ready for several
languages.

Focuses on automatic processing of Kyrgyz text, proposing an algorithm for wordform
analysis and morphological tagging. Presents a method to identify word stems and affixes,
useful for developing NLP tools like machine translation and information retrieval for the
Kyrgyz language. No code is provided, but the algorithm can be applied in various text
processing systems.
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APP: Applied NLP (MT by Turkic Interlingua)

Try Pitch

2021

Mirzakhalov, J., Babu, A., Kunafin, A., Wahab, A.,
Movydinboyey, B., Ivanova, S., ... & Chellappan, S.
(2021, November). Evaluating Multiway
Multilingual NMT in the Turkic Languages. In
Proceedings of the Sixth Conference on Machine
Translation (pp. 518-530).

Mirzakhalov, J., Babu, A., Ataman, D., Kariev, S.,
Tyers, F., Abduraufov, O., ... & Chellappan, S.
(2021, November). A Large-Scale Study of
Machine Translation in Turkic Languages. In
Proceedings of the 2021 Conference on Empirical
Methods in Natural Language Processing (pp.
5876-5890).

Evaluates multiway multilingual neural machine translation
(MNMT) for Turkic languages: 22 languages, most are low-
resource. Comparison between bilingual baselines and
MNMT models, demonstrating that MNMT performs better
in out-of-domain tasks, useful for enhancing machine
translation in under-resourced Turkic languages.

All code and models are made publicly available for further
research and development

In-domain results: bilingual baselines sometimes outperform
MNMT models for Kyrgyz when dealing with domain-specific
translations
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APP: Applied NLP (Other)

Try Pitch

2008

2023

2024

Tohti, T., Musajan, W., & Hamdulla, A. (2008, July).
Character code conversion and misspelled word
processing in Uyghur, Kazak, Kyrgyz multilingual
information retrieval system. In 2008 International
Conference on Advanced Language Processing and Web
Information Technology (pp. 139-144). IEEE.

Alekseev A., Nikolenko S., Kabaeva G. Benchmarking
Multilabel Topic Classification in the Kyrgyz Language
//International Conference on Analysis of Images,
Social Networks and Texts. - Cham : Springer Nature
Switzerland, 2023. - C. 21-35.

Senel, L. K., Ebing, B., Baghirova, K., Schiitze, H., &
Glavas, G. (2024, March). Kardes-NLU: Transfer to
Low-Resource Languages with the Help of a High-
Resource Cousin-A Benchmark and Evaluation for
Turkic Languages. In Proceedings of the 18th Conference
of the European Chapter of the Association for
Computational Linguistics (Volume 1: Long Papers) (pp.
1672-1688).

Solutions for character code conversion and spelling error correction in Uyghur,
Kazak, and Kyrgyz for multilingual information retrieval. Methods for converting
non-Unicode characters to Unicode and root-based query expansion to handle
spelling errors, improving search accuracy and recall in these languages. No specific
code is provided, but algorithms for character conversion and query correction are
tested within the system.

Presenting a new manually labeled dataset of news articles from 24.kg. Provides
several baseline models, showing that multilingual neural models like XLM-RoBERTa
perform best, useful for advancing Kyrgyz-language NLP tools. No specific code is
provided, but the dataset and models are planned for public release.

Introduces the Kardes-NLU benchmark, focusing on cross-lingual transfer from
Turkish to less resourced Turkic languages like Kyrgyz. Presents strategies for
improving natural language understanding tasks through intermediate training and
fine-tuning with Turkish, showing significant gains in accuracy for Kyrgyz, useful for
NLP advancements in low-resource languages. All code and models are publicly
available for further research and applications.
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Kyrgyz NLP Analysis: Lessons Learned So Far

Correlation doesn't imply causation® however, some ideas are clear Join SIGTURK

https://sigturk.github.io/

1. Collaboration and diverse expertise within the research team do matter
(MT and UD papers would not be possible without Turkic languages interests groups)

mmmeaew UD Turkic Group

2. We haven't analyzed the citations yet; from what we've seen in references lists: TR

the textbooks and other educational and systematizing materials are important httns://eithub.com/ud-turkic

3. Data and tools are useful yet scarce, a lot of opportunities to make something new;

instruments and resources are in high esteem = very welcome at top-ranked venues (and cited)

4. Online presence is important for research visibility
(some projects didn't make it into this talk because we could not find any digital traces)

ronically, a misconception abused in the Other NLP (the so-called neurolinguistic programming)
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Other Datasets & Language Resources for Kyrgyz

e Corpora:

Manas-UdS: 1.2m words, 84 literary texts, 5 genres: novel, novelette, epic, minor epic, and fairy tale; lemmata, PoS tags, rich per-text metadata.

kkWacC: Kyrgyz corpus from the web, 19M words, Jan 2012

Kyrgyzin Leipzig Corpora Collecion: Community data/ Newscraw! (1M sentences) / Wikipedia (300K sentences)

TilCOFpUSU by the Cramer project: Kyrgyz corpus, 300M words, news+fiction, made publicin Dec 2023

Kyrgyz language hand-written letters (Kyrgyz MNIST): hand-written Kyrgyz alphabet letters collection for machine learning applications;
original images (a total of 80213) have been transformed to 50x50 images, then to CSV format

e Morphology & Syntax:

UD project comments on difficulties in Turkish language processing, might bring light to the question why parsing Kyrgyz is hard as well
KTMU's UD Treebank, /81 sentences

e Named Entity Recognition: o Word Similarity Data

WikiANN has a Kyrgyz language part Kyrgyz Word Embedding Evaluation: [not published yet]

KyrgyzNER: [not published yet]

m\/e're trying to keep up with the development of datasets and models: alexeyev/awesome-kyrgyz-nlp at GitHub



http://fedora.clarin-d.uni-saarland.de/kyrgyz/index.html
https://www.sketchengine.eu/kywac-kyrgyz-corpus/
https://wortschatz.uni-leipzig.de/en/download/Kirghiz
https://tilcorpusu.org/
https://github.com/Akyl-AI/kyrgyz_MNIST
https://universaldependencies.org/tr/
https://huggingface.co/datasets/wikiann
https://github.com/Akyl-AI/KyrgyzNER
https://github.com/alexeyev/awesome-kyrgyz-nlp
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Publicly Available Models: Specifically for Kyrgyz Language

1. The Cramer Project: Kyrgyz NER, Text-to-Speech model
2. Ulutsoft and Til Comission: Kyrgyz Text Completion (Mistral-7B-v0.1), Text-to-Speech

3. Kyrgyz NER model by Murat Jumashev

M/ve're trying to keep up with the development of datasets and models: alexeyev/awesome-kyrgyz-nlp at GitHub
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Our Contributions So Far [1/4]: Dataset Papers

Morphological segmentation dataset presented in
CapbikoB, T. C., Typatanu, T., and TypaybaeBa, A. 5. Mopdonornyecknin aHanns ana céopa TeKCTOBbIX

NaHHbIX B HaumoHasibHOM Kopnyce Kblprbi3ckoro s3bika. In TurkLang, Buxoro, 2023.

News texts classification (on re-annotation; planning to run a data science competition)
Alekseev, A., Nikolenko, S., & Kabaeva, G. (2023). Benchmarking Multilabel Topic Classification in the Kyrgyz
Language. In Int. Conf. on Analysis of Images, Social Networks and Texts (pp. 21-35). Cham: Springer Nature CH.

Word Similarity Dataset (on re-annotation; planning to run a data science competition)
A. Anekcees, I. KabaeBa. Hj-ky-0.1: Habop gaHHbIX A1 OLEHKN KayecTBa BEKTOPHbIX NpeAcTaBEHNN C/I0B

Kblprbi3ckoro Asbika. Herald of KSTU, 4, 2023
Kyrgyz Named Entity Recognition (the paper is being prepared)

Try Pitch
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Our Contributions So Far [2/4]: Research in Progress

e Kyrgyz Named Entity Recognition (3rd Al Datathon dataset; the paper is being prepared)

e Ongoing student projects @ SPbU:

e ML-Based Aid for Kyrgyz Dependencies Annotation
e Transferring NER Labels to the Translated Dataset STAY TUNED!

e New Results on Kyrgyz News Texts Classification

translation into English, Kyrgyz fastText, more tuning

(e.g. mGPT-1.3B-kirgiz) and prompting

e Plans to setup up a website: a curated list of Kyrgyz NLP papers based on this talk:
bibliographical items, citations, search, analytics, automatic translations into English, etc.

- This will hopefully increase the visibility of research and improve the understanding of the field
Try Pitch
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Our Contributions So Far [3/4]: Online Resources & Services

The Cramer Project:
o Text-to-Speech dataset and model

e Datasets: 300m corpus, Kyrgyz MNIST, Kyrgyz NER, Kyrgyz Alpaca

Try Pitch
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Our Contributions So Far [4/4]: Online Resources & Services

* LLM (fine-tuning Llama)
* Kyrgyz spell checker model (based on BERT)

* Kyrgyz language evaluation benchmark (MMLU, Reading Comprehension)
* The Kyrgyz National corpus TBA

Try Pitch
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How LLMs Perform

Bonus Slide
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How do LLMs for Kyrgyz Perform?

MMLU
(Math + History)
ChatGPT-o 9039,
Claude Sonnet 3.5 93Y%
Llama3-70B 71%
Llama3.1-70B 739

M\/IM LU in accuracy
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Community Efforts

El Pueblo Unido
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Community Efforts

100+

volunteers

1. The Cramer Project

a. Kyrgyz NER model :
volunteers, KSTU students,

thanks to G. Kabaeva & G. Jumalieva 1 5

b. LLM dataset
2. Aya dataset by Cohere: AI eXpertS

community-annotated

3. Kyrgyz MNIST dataset: 5 0

handwritten letters of the alphabet
annotated by schoolchildren, curated by I. Jumaev

linguistics

¢ \ accelerate
< prosperity

4. AkyAl Assistant:

data collection and testing
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EXAMPLE OF COMMUNITY EFFORTS

5 AkylAi-TTS

0:02

D (1) « |l »
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Roadmap for Kyrgyz NLP

Humble Proposal
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The Blue Ocean of the Unexplored: Enough Room for Everyone

spelling_correction

relation_extraction PAl'AdP hrasi ng
e TH@SAUT SENtiment_analysis

semantic_parsing

WO rd_Se n Se_d isa m b i gU atiO n open_information_extraction
word_embeddings entity_'inking

g raimina r_CO re Ct i on coordination_analysis

coreference resolution advanced_semantics
shallow. parsing natural_language_inference

, : transliteration chunking
sentiment_lexicons
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Roadmap

What we suggest to pay attention to most closely
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Roadmap: Milestones

Data Collection and

Annotation

1. Corpus Development

2. Data Cleaning and

Preprocessing

3. Annotation for NLP Tasks

Try Pitch

Community Involvement and

Ecosystem Development

1. Partnerships with Academia

3. Government and Private Sector

Collaboration

Model Development and

Training

1. Basic Models for Key NLP Tasks

2. Kyrgyz-Bilingual Models
3. Transfer Learning and Pretrained Models

4. Open-Source Kyrgyz NLP Library

2. Developer and Researcher Engagement

Deployment and Adoption

1. Integrating Kyrgyz NLP in
Everyday Use
2. Ongoing Maintenance and

Updates
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Roadmap: Timeline

2025 2026 2027 2028

=pand dla:ra\;i?g\'i;h spoken Kyrgyz NLP integrated into educational systems

Creation of Kyrgyz corpora

Best Scenario

Annotation work with

(with Government universities

Support)

Advanced models (NER, . . .
machine translation) Full model maturity and wide adoption

Frist openmodeis forPOS Public sector integration

tagging and translation

Expand data collection with
volunteers and collaborations Continuous improvements in models (NER, sentiment analysis)

with universities
government Launch a small-scale open-

Dlzvelop_léyrglyzﬁ I:uss“ar;.and Kyrgyz-language tech products (smart speakers, apps) enter
: : source Kyrgyz NLP platform yrgyz-Englisn fransiation the market
involvement, but with models
private sector support) First models for POS Irt\:tlatl)lndustgy el SR LS Limited adoption in the public sector; mostly driven by private
tagging, basic translation Sl D LI e I 2 o companies
’ tools for businesses P

Data collection is slow and mainly Slow development of additional models Limited tech (ajpplications; Kélrgyz
community-driven (crowdsourcing) (NER, sentiment analysis) remains Ud"l‘ i?;ﬁgg?:ente in

Private companies (e.g., tech
firms) fund data collection

Optimal Scenario
(without full

i ini Limited progress due to lack : : :
Worst Scenario (minimal of fun%ingg and minimal Minimal industry adoption, mostly within academic Some isolated academic projects
support) reSoUrces and research circles continue, but with slow progress
Development of basic models for POS tagging Kyrgyz NLP stagnates without
and translation, but at a slow pace sufficient funding or interest

Try Pitch


https://pitch.com/?utm_medium=product-presentation&utm_source=pdf_export&utm_campaign=bottom_bar_cta&utm_content=694c67c0-f386-44b3-bc1a-3938c2dc33e6&utm_term=PDF-PPTX-lastslide

Conclusion

01 02 03
Need More Minerals A Humble Proposal El Pueblo Unido
Kyrgyz NLP needs more We share our view on the The only chance for Kyrgyz
research, data, and collaborative directions of Kyrgyz NLP language to stop being Scraping
activity to reach its potential that should be paid attention to By is the close collaboration
for the sake of sustainable of the interested parties; taking
advancement of the field this opportunity, we invite you
and the related applications to cooperate

The good news is that there is enough room for everyone in Kyrgyz NLP!
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Thank you for your attention!
KeHyn OypraHbiHbi3ra paxmar!

Questions and answers time?
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The 12th International Conference on Analysis of Images, Social Networks and Texts

Kyrgyz NLP: Challenges, Progress, and Future
(@) +3@)
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