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Actual problem

Number of Native Speakers in the Turkic Language Family

Qashqai Bashkir Chuvash Afshar Karakalpak Karachay-Balkar Sakha / Yakut
1,500,000__ 1,400,000_ 1,330, ; ; 363,000

Crimean Tatar
300,000

W Turkish
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M Kazakh
u Uyghur
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M Bashkir
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W Therest

Karakalpak
W Karachay-Balkar
m Sakha / Yakut

0O Crimean Tatar

Low-resource
languages



Solutions of the problem

EMNLP’” Workshop on Language
Technology for Closely Related
e Languages and Language Variants
Preface:
s it Developing language resources and tools from

scratch is expensive. Nevertheless, such efforts
can often be reduced by using existing resources

and tools for structurally and lexically
interconnected and more resource-intensive
languages.



https://www.aclweb.org/anthology/W14-42.pdf
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History of the problem

V.G. Guzev, R.G. Piotrovsky, A.M. Shcherbak On the
creation of the machine fund of the Turkic languages
// Soviet Turkology. 1988. No. 2. S.92-101.

To solve practical problems there is a need to create a Large
Multipurpose Computer Fund for Turkic Languages (LMC
FTL), which should be built in a way of modelling both
common Turkic language system and each specific language
system (functioning or extinct, contemporary or ancient) with
all inventory and structure elements, rules of sign
representation of language elements in speech, including rules
of linear interconnection of speech elements.



Discussion on the problem

TurkLang Q Froccuergor

“TurklLang”

Home News  Organtzers - Submissions ~

PN Astana, Kazakhstan

PP istanbul Turkey

PAEl  Kazan, Tatarstan, RF

206 Bishkek, Kyrgyrstan

2017 Kazan, Tatarstan, RF

F-aLl  Tashkent, Uzbekistan

2019 Simferopol, Crimea, RF

2020 Uk, Bashkortostan, RF

UNITURK

RESOURCES FOR TURKIC LANGUAGES

2021 TI:!F.KLL‘.=E DIGITAL




Electronic Corporas

Corpus of Altay language

Corpus of Bashkir language (poetic)
Corpus of Kazakh language

Corpus of Crimeantatar language

Corpus of wtitten Tatar

Corpus of Tatar language Tugan tel’

Corpus of Tuvinian language
Corpus of Turkish language
Corpus of Uzbek language
Corpus of Khakas language

Corpus of Shor language

Information about resources

CONFERENCE HISTORY

2013 Astana, Kazakhstan

2014 Istanbul, Turkey

2015 Kazan, Tatarstan, RF
2016 Bishkek, Kyrgyz=stan
2017 Kazan, Tatarstan, RF

2018 Tashkent, Uzbekiztan

2019 Samferopol, Crimea, RF
2020 Ufa, Bashkortostan, RF

UNITURK




Commercial solutions to the problem

Google MNepeBoa4uk
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Chuvash
ELGE




Linguistic Platform “Lingvodoc”

.ingvodoc 30 User »  Tasks
4
g
t 7 Qu
1|m(m s
"
*- - —
Languages databases Tools Lingvodoc creators Support 3
29
2 15
: 4
2 2 51 5
4
21

12



Turkic Morpheme Portal

You are logged in as: Reader wiki  Forum  Overview Login  @EN

Selected database language: TU kiC MOI’phE me M0d8|
Tatar -

Development of scientific research in fields of turkology and agglutinative languages typology reguires such software that take into

Common part account the structural and functional features of languages in question.

Grammar - Turkic Morpheme web portal is a toolkit that takes into account core features of Turkic languages and meets the requirements for

research activities in computational linguistics and typology.

Th m
FeauE e This portal was created on the basis of the structural-parametric functional model of the Turkic morpheme and contains special linguistic

databases that describe the categories of Turkic languages at different levels: morphological, syntactic, and semantic.
Situations »

The portal can also be used in educational process as a reference system for Turkic languages.

Language part

Language elements

Morphemes - - -
Syntactically separable phrase elements "
Morphotactics w L Sentences |‘_ Groups J ]
1 r «
Siwations in language A I Syntactic phrase elements combination rules J 5"":;:‘:“:
Multiwerd expressions » /_ . _
Syntactically inseparable phrase elements
= 's
Analytical ‘ Multiword
forms expressions
| - ' Semantic
\ Word forms |




Internet Portal “Turkic Morpheme”
http://modmorph.turklang.net

Functions of the linguistic portal

Information and reference system

Linguistic resource — linguistic database for solving applied tasks
Collaboration platform

A toolkit for creating terminology and designations unification
Natural language processing code pipeline

Research toolkit


http://modmorph.turklang.net/ru/

Information and reference system: terminological base

Grammemes

Typological name (English)
1-at person

2-3t person

3-s3t person

Ablative

Accusative

Active

Adjective

Adverb

Typological name (Russian)

1-e nuyo

2-e nuyo

3-e nuyo

MeoxoaHeIi mages

BuHHTEN= Il Nagex

OcHosrol zanor

GRS npWnaraTensHo2

Hapeuune

Mational name (Tatar)

1-Hue 38T

2-Hue 23T

3-Hue 33T

YeIrelw KWnewe

Tewem kunews

Ten woHanew

Cuifidhat

Faeew



Information and reference system: terminological base

Typological name (English)

Description and source of typological name (English)

Grammatical category

Language part: Tatar
Matienal name

Description and source of national name

Interjection

Interjections are words that conventionally constitute utterances by themselves and express a speaker’s current mental state or reaction toward
an element in the linguistic or extralinguistic context (see Context, Communicative). Some English interjections are words such as yuk! 'l feel
disgusted’. ow! | feel sudden pain’, wow! | feel surprised and | am impressed’, aha! | now understand', hey! '| want someone’s attention’, damn! |
feel frustrated’. and bother! I feel annoyed’. Such words are found in zll languages of the werld. Interjections may be defined using formal,
semantic, or pragmatic criteria. From a formal peint of view, an interjection is typically defined as a lexical form that (a) conventionally
constitutes a nonelliptical utter- ance by itself. (b) does not enter into construction with other word classes, (c) does not take inflectional or
derivational affixes, and (d) is monomorphemic. Ameka F. K. Interjections // Brown Keith (ed.) - Encyclopedia of Language and Linguistics.

Elsevier, 2005. P. 743.

Fart of speech - YacTe peur

blwamsax

KelwenspHer KMC-TORMEEPEIH, 3YKe KHYepeWnNaped hat Tensk-HXTEIApEIK G2Neps TORraH CYaNSp sIMNsIK W 3Tana. blMasiknap nekcrk
ham rpammaTHE AKTEH BalWKE CYE TEPKEMHIPEHHAH Helk 3epeinanap: 1) blMasiknap sMoynAnzpre ham METeIApHE TEWEHYANAP WS
WareNALIpMblEnap, G30KK 2NapHelH TYPEIAaH-TYPsl Tars0upnape Synsin Topanap. SETHE, CORNaHY, TaBNNaHY, KYPKY, ¥upady cyanape
KeleHeH MOUKMANapeH aTan Bengepcansp, 0! aal ax! fy! siMAbIKNaPE cad 3MOYHOHENE CHIHENNEP XE3METEH reHs yTUAEPE. 2) blunsiknap
CHpaK CUDEKNEPAA CY3 ACArkIY KYLWEIMUENAP Benax KUNC3N3P §3, CYE TEPNSHGepray Kyl sl MUInapHel K35y HTMUNSE, HoemEap Kefek — cak,
Kiunew, TapTeim Benan ham dursinenap kebex 3aT, cax, 2amaH, wHanew Genad TepnaHmunap. 3) blMnniknap, HoMUHETHE DYHKLYWA
YTEMATBHNSKTIH, ¥EMN3 KHCare SyNa aNMeANaE; anNap & YaNspe rels MecTaHbIAns S2p %enna TE3UNEE, A 3HEH KOHCTRYETHE Bep anemMenThl
chiddaTeiHga kyanadenanap Macanas: T & y ! 4) bIMALIKNAP 3KCNPECCHE-3MOYMOHANE TRCMepnapra Gal Bynanap, Maxcyc MHToHayuR ham
KyM-HE3 KSPEKBTNSPE KETHAWNBIMLIHAE sATensnep. // TaTap rpaMMaTvrace: 8d Tomas [ npoext wuT. M.3. Ssxnes. — Tynsinasapipeinras 2

Hue Bacwa. — Kazan: TShCH, 2016. - T. Il — 432 6. - C. 395.



General categories

Mews
Bug meszages
General topics

Language categories
Language category: Altaic
Language category: Azerbaijani

Language category: Bashkir

Collaboration platform



Linguistic resource — linguistic database for solving applied tasks

Affixal morpheme

-IAH : Ablative : McxogHbIn nages

Full digital identifier 16.2.6.3
Mame -OAH
Grammatical value Ablative : Mexogueiit nages

Allomorphs
Name Full digital identifier Example Translation
gaH 16.2.6.3.1 aficii-gaH Baspax Goraue GpaTa
oeEH 16.2.6.3.2 Tez-gaH Bynge CTano No KoneHo
HEH 16.2.6.3.5 YEMEH-HEH KSATThl BEQHYNCA W3 Neca
HEk 16.2.6.3.6 WOSH-HEH Ky TIpENgE NogHANCA © Nona
TaH 16.2.6.3.3 arady-TaH Acanrad COSNaHD M3 gepeEa

TaK 16.2.6.3.4 SMW-TaH BpThIK Bonswe NATH



Using a multilingual thesaurus in teaching:

Automatic creation of bilingual thematic dictionaries for any pair of languages

b VISUALTHESAURUS © O TATAPYA:
o | e TOPEKY9D
inhi brave o - ‘ CY3JIEK
Wirepkl o | cowardly endure
/A I TATARCA-

fearless

TURKCE
SOzZLUK




Knowledge Portal: Multilingual Turkic FrameNet

Make_noise : lymeTs

Name (Russian) LLymeT

Name (English) Make_noise

Root morphemes

Action concept Root morpheme

Make_noise

Frames:
babble : nonoTaTe, NeENeTaTh TYTENOS

birrzina

. BoikbInga
Action

concepts: babble

OuITRINAS
BuITRIpAA
TETENgs

reireinga

Tatar verbs TYTEN BIFTELIA OBIKBLIIA

bale : THOKaTb TYKengs

bark : naATb, rABKaTb, BPEXaTh, FTAEKHYTb, I2NAATD, hayna

NponadTk, NPOraskaTk
hasbinga



Roles in Frames:

Roles in frames

Role

Agent : ArenT

Cause : Npayuxa

Patient : MayweHs

Character_of_end_state :
XapakTep KOHEUHEID

COCTORAHWA

Degree : Mepa

Explanation : O8erAcHeH ke

Instrument : HHCTpyMeHT

Description (Russian)

CoaHaTensHan CYWHOCTE, KaK Npasuno,
YENOBEEK, KOTOPEIN ERINCAHAST NPEgHEMEDEHHOR
ASNCTEME, KOTOPOE NEUECAMT K NOBPEMGEHKUID

MauneHTs.

CofLITHE, KOTCROE NPHEOGHT K NOBPEHGEHNID

MauneHTs.

CYWHOCTE, H3 KOTORYH BO3ASMCTEYET AMEHT, TAK

UTO OHE NoOEpeXA3SToR.

JOnuocasKe cocToRHKA nELI,Ir'IEHTE nocne
NoOBpEXOEeHWA, BENHOUER CNHUCAHWE TRMECTH W

NOCTORHCOTES NOBPEXOBHHIND COCTORHMA.

Crenede noepexgesna NayguesTa.

COCTORHME fen, HE KOTOPOE PEArMpyeT AreHT

NP BERINDAHEHAK AEﬁ CTEHA.

CyERexT, yNpasnAemMbl i ATEHTOM, KOTOPEIA
E3aNMOgeRcTEYET ¢ [aynesToM QNA HEHECEHKA

ywepia.

Damaging : moBpe:kaaThb

Description (English)

The censcicus entity, generally a persen, that
performe the intentional action that results in the

damage to the Fatien

An event which leads to the damage of the

Patient.

The entity which is affected by the Agent so that

itis damaged.

A description of the state of the Patient after the
damaging has taken place, including descriptions
of the severity and the permanence of the

damaged condition.

The degree to which the Patient is damaged.

& state of affairs that the Agent is responding to

in performing the action.

An entity directed by the Agent that interacts with

a Patient to accomplish the damage.

Is mandatory

o



Status of the portal database

Current state of the database:

Number of languages 37
Number of grammar categories 19
Number of derivatives 15
Number of concept objects 18108
Number of action concepts /86
Number of object attribute concepts 2272
Number of action attribute Concepts 213
Number of affixal morphemes 1268
Number of affixal allomorphs 6462
Number of analytical morphemes 176
Number of root morphemes 104 256
Number of affixal rules for morphotactics 38401




Multilingual resource and interface

Select site language

English Tatapya 0O‘zbekcha Ya6eKua

Pycekuil Kbipreiaya
Kazakwa Kbymykbua Caxanbibi - Azarbaycan =

KbbipbiMTaTapaxa BawxopTtca

Antai Tun Xakac Tini Tanaurat

Yaeawna Toiea Obin

- Gagauz¢a CblﬁblpTaTap Ten

Yynbim Tunm

C+

YitFypua Tirk dili

OrtatLlrk Tili




From Portal === to Computer Fund

- [

esonacko | modmorph.turklang.net/zn/ L1

Turkic Morpheme Portal

Tukic Morpheme Model
Development of scientific research in fiekds of turkology and aggiufinaiive languages: typology requires such software that take info
‘account the structural and functional features of anguages in Question.

Turkic Morpheme web porta i & foolki that takes info account core features of Turic languages and meets the regurements for
researth actnities in computationsl Inquisics and typoiogy.

I . B Integration with GIS

at different evels Symiactic, and semantic

The portalcan aiso be systemfor




From Portal === to Computer Fund

| # Turkic Morpheme Portal x 4

& O @ HeBesonacio | modmorph.turklang.net/en/

Corpus annotation: morphological, Turkic Morpheme Portal
syntactic, semantic

Selected database language: Tukic Morpheme Model

Tatar -

Development ef scientific research in fields of turkelogy and agglutinative languages typology re
Commen part account the structural and Tunctional features of languages in question.

Multilingual
electronic

P Turkic Morpheme web portal is a toolkit that takes into account core features of Turkic languages
research activities in computational linguistics and typology.

Grammeticsl values @ This portal was created on the basis of the structural-parametric functional model of the Turkic morphe

tIC data base fi I I i ng databases that describe the categories of Turkic languages at different lsvels: morphological, syntactic
Crammames

The portal can also be used in educational process as a reference system for Turkic languages.

corpus of Turkic

Quasigrammemes

' Language elements
e Syntactically separable phrase elements hl
languages (=== 1
Object concepts [ Syntactic phrase elements combination rules | ( 9’:::"'
. fetion censepis Syntactically inseparable phrase elements
Search for examples in the corpus — == = ]
Morphemes @ I r— sema_m.i




From Portal === to Computer Fund

Creation of domain ontology and
database of question-answer

Multilingual models
electronic
corpus of Turkic

Automatic generation of testing

program on demand from a
teacher

languages
&

E-Learning Creation of ICG (semantic
system grammars) for the knowledge
control system

A4 Turkic Morpheme Portal

x  +

& O @ Hebezonacko | modmorph.turklang.net/en/
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Turkic Morpheme Portal

Tukic Morpheme Model

Development of scientific researc
ional features of languages in question.

Turkic Morpheme web portal is a toolkit that takes into account cor

research activities in computational linguistics and typology.

Language elements

Syntactically separable phrase elements

~

h in fields of turkology and agglutinative languages typology requ

e features of Turkic languages
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From Portal === to Computer Fund

##  Turkic Morpheme Portal x |+
Generation of Iexical and grammatical <« O @ HeBezonacso | modmorph.turklang.net/en/
models (based on ontologies and Turkic Morpheme Portal

annotated text databases)

Multilingual
electronic
corpus of Turkic

Selected database language: Tukic Morpheme Model
Tatar

takes into account core features of Turkic languages
and typology.

of the structural-parametric functional model of the Turkic morphe
Is: marpholegical, syntactic

Automatic generation of potentially
viable grammatical models

al can also be used in educational process as a reference system for Turkic languages.

languages
&
Subject
ontologies

Language elements
[ Syntactically separable phrase elements

N
=] [ oows ] |
]

[ Syntactic phrase elements combination rules

h - - Syntactically inseparable phrase elements
Search for examples in databases & (=) (=]

of potential grammatical ———

constructions




Recommendations

1. Developing language resources and tools from scratch is expensive. Nevertheless, such efforts can
often be reduced by using existing resources and tools for structurally and lexically interconnected and
more resource-intensive languages. In this regard, | would recommend that the conference draw the
attention of the world scientific community and relevant motivated organizations to providing
organizational and informational support to the creation and development of Open Multilingual
Internet Platforms in order to adjust such resources and software for other languages. Multilingual
Internet resources also contribute to the evolution of languages based on their comparative study and
mutual lexical and grammatical enrichment, as well as bringing the specialists together and creating
scientific teams in the process of designing and using the Internet Platform.

2. Research of the cognitive potential of Natural Languages and development of new technologies of
Artificial Intelligence based on lexical and grammatical models of Natural Languages belong to the most
demanded and breakthrough scientific and applied directions in the problems of creating explanatory
artificial intelligence. In this regard, it is necessary to support and intensify the research and
development in this area in order to create Artificial Intelligence systems with cognitive structures that
ensure interaction with a person at the level of "understanding each other".



Thank you for attention!

Cnacuoo 3a BouManue!

UrbTHdApBITbI3 64YeH PIXMIT!
Ha3zapaapbiHbi3Fra paxmer!

E'tiboringiz uchun rahmat!




