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Abstract. This paper shows the work to create instruments for linguistic annotation
of grammatical categories of Sakha language (Sakha language and Yakut language are
full synonyms). It describes the basic inflectional characteristics of Nouns of Sakha
language (numbers, personal endings, possessive endings, cases), which are based on
Leipzig Glossing Rules. As a result of scientific research (2014-2018) the system of
tags was developed, which reflects all word forming potential of the Nouns in the Sakha
language, including 247 morphological indicators in its arsenal. It should be noted that
the standardized system of morphological tagging of Turkic languages, developed by the
Turkologists, is far from perfect, there are various treatments concerning reflection and
interpretation of grammatical categories in different Turkic languages. Despite this, the
article summarizes constructive and progressive ideas of our colleagues on this matter.
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Introduction

Linguistic annotation of grammatical cat-
egories of languages is an up-to-date issue in
modern computational linguistics. Artificial
intelligence opens an opportunity to get inno-
vative results in theoretical linguistics (acquir-
ing new knowledge about language structure),
as well as in applied linguistics (modernization
of linguistic research methods, implementation
of new technologies for automated language
processing).

Today, due to the intensive development
of computer technologies, there is a need in
tagging system for the automatic analysis of
electronic corpora of Turkic texts. To improve
the effectiveness of comparative studies and
acquisition of objective language data as a
representative linguistic instrument, it is nec-
essary to apply a standardized morphological
tagging system to the corpora of texts in Turkic
languages.

A working version of standardized mor-
phological tagging of Turkic languages was
accepted in 2014 during UniTurk workshop
(“Untfication of Grammatical Annotation Sys-
tems in the Electronic Corpora of Turkic Lan-
guages”) in Kazan. The database is built on the
morphemic structure of Turkic word forms and
is made to reflect structural-semantic model of
Turkic languages as precisely as possible. The
uniform standard of linguistic information rep-
resentation opens a unique opportunity for Tur-
kic languages to join the common information
space. (Zheltov, 2015: 329).

Problem statement

As a result, it is necessary to develop a
tag system which would adequately reflect
all grammatical categories of the Yakut lan-
guage. The work in this area has been in
progress for five years to conclude that there
are some grammatical categories of the Ya-
kut language that have not been fully reflect-
ed in the previous publications. The computer
processing of text, which requires complete
formalization of knowledge about language
and its grammar, reveals some interesting
language facts and implicit (hidden) linguis-
tic details, not covered by the classic works
by the Yakut scholars.

The computational linguistics researchers
have been paying special attention to the in-
flectional and derivational morphology. Conse-
quently, first it is required to describe and mark
all regular inflectional and active derivational
indicators of the Yakut language. Secondly, it
is necessary to develop rules for the allomorph
selection and sandhi rules for automatic word
form analysis (morphonological processes in
morphemic boundaries; phonetic processes
within one word form).

Methods

The study is descriptive. To find the max-
imum number of inflectional allomorphs of
nouns in the Sakha language, the quantitative
method was used. As a result of the empirical
analysis, nine tables were compiled, forming
the basis for the interpretation and reflection
of the grammatical categories of nouns in the
Sakha language. The research results may be
used for filling lacunas in the existing studies
of the Sakha Language.

Discussion

For morphological annotation of gram-
matical categories of the Sakha language the
system of tags based on the Leipzig glossing
rules is used. Tags indicating parts of speech in
the Sakha are presented in Table 1.

Table 1
Tags Full term
N Noun
POSS Possessive
PRO Pronoun
NUM Numeral
ADJ Adjective
\Y Verb
PCP Participle
CONV Converb
ADV Adverb
MOD Modal word
INTJ Interjection
CONJ Conjunction
PART Particle
POST Postposition
IMIT Imitative word
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From the point of view of the Sakha lan-
guage glossing, in this article the grammatical
category of nouns was considered. Such inflec-
tional characteristics of the noun as number,
case, possessiveness and personality have been
carefully analyzed.

1. Number

In the Yakut language, the plural affix —lar
is represented by 16 forms (Korkina, 1982: 125-
126). In the selection of the optimal allomorph,

oped in accordance with vowel harmony rules,
rules of assimilation and accommodation, and
demonstrate the sound changes at the morphe-
mic boundaries.

2. Possessiveness

In the Sakha language, the initial form of
the possessiveness category is represented by
58 morphological indicators. These forms are
frequently used, as they express various logical
relations and connections between objects, that

Table 2
Tags Description Allomorphs Morphemes
SG singular - -
PL plural -lar/-lor/-ler/-16r -LAr

-nar/-nor/-ner/-nor
-dar/-dor/-der/-dor
-tar/-tor/-ter/-tor

the key role is played by the vowel harmony
rules of the Yakut language. Phonetic compat-
ibility of morphemes also depends on assim-
ilation rules (progressive, regressive, progres-
sive-regressive assimilation of consonants) and
accommodation. Thus, sandhi rules are devel-

are often different from the concept of posses-
sion (Korkina, 1982: 129).

3. Cases in the Yakut language

In the interpretation of grammatical
categories and their indication with corre-

Table 3
Tags Description Allomorphs Morphemes
POSS_1SG Possessive, 1 lperson, singular (‘my’) -m -m
POSS _2SG Possessive, 2"uperson, singular (‘your’) -1 -1
POSS 3SG Possessive , 3mpers0n, singular after consonants: -a/-0/-e/-6 -A
(‘his/her/its’) after vowels: -ta/-to/-te/-to -TA
POSS _1PL Possessive, 1 lperson, plural (‘our’) -byt/-bit/-but/-biit -BYT
-pyt/-pit/-put/-piit
-myt/-mit/-mut/-miit
POSS 2PL Possessive, 2“uperson, plural (‘your’) -yyt/-¥it/-yut/-siit YT
-Xyt-xit/-xut/-xiit
-kyt/-kit/-kut/-kiit
-gyt/-git/-gut/-giit
-nyt-pit/-gut/-niit
POSS_3PL Possessive, 3mperson, plural (‘their’) -lara/-lora/-lere/-16r6 -LATA
-nara/-noro/-nere/-noro
-dara/-doro/-dere/-doro
-tara/-toro/-tere/-toro
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sponding tags we relied upon the work of
the academician O.N. Boethlingk “About
the language of the Yakuts” published in
1851. He registered ten cases in the Yakut
language: Casus Indefinitus, Accusativus
Indefinites, Dativ, Accusativus Definitus,
Ablativ, Lokativ, Instrumental, Casus Ad-
verbialis, Comitativ, Casus Comparativus
(Boethlingk, 1990: 278-285). As it can be
seen from the case names, there is no signif-
icant difference between the modern terms
and those used by O.N. Boethlingk. In the
modern Yakut language there are eight cas-
es, Lokativ and Casus Adverbialis are not
included into the case paradigm.

Simple declension

There are two types of declension in the
Yakut language: simple and possessive (Kork-
ina, 1982: 129-147). In simple declension, all
morphemes have 4 allomorphs each, for exam-
ple: -TA (-ta/-to/-te/-to).

Possessive declension

In total, simple (88) and possessive declen-
sions (87) have 175 morphological indicators in
the Yakut language. It all shows the huge func-
tional capacity of nouns in the Yakut language
as a special lexical and grammatical word class.

4. Personal endings of nouns

Nouns in the Yakut language can act as a
predicate in sentences. In such cases, predica-
tivity affixes are added to the word root, except
the third person singular.

5. Diminutive

Diminutiveness category is an under-
studied aspect in the Sakha language. Table
7 shows common diminutive affixes -¢Vk,
-CAAn, -kA An with their allomorphs.

In addition to these affixes, the Yakut lex-
ical units can consist of fossil affixes such as
-yja, -¢Ce, -ka, considered to be of little effi-
ciency at the moment. In Table 8, they are rep-

Table 4

Tags Description

Allomorphs

Morphemes

NOM Nominative

PAR Partitive

-ta/-to/-te/-to
-la/-lo/-le/-16
-na/-no/-ne/-né
-da/-do/-de/-d6

DAT Dative

-ya/-yo/-ye/-x0 YA
-xa/-xo/-xe/-x0
-ga/-go/-ge/-go
-na/~-no/-ne/-nd
-ka/-ko/-ke/-ko

ACC Accusative

after consonants: -y/-i/-u/-ii -y
after vowels: -ny/-ni/-nu/-nii -ny

ABL Ablative

after consonants: -tan/-ton/-ten/-ton
after vowels: -ttan/-tton/-tten/-ttdn

INS Instrumental

-nan/-non/-nen/-nén

COM Comitative

-lyyn/-liin/-luun/-litin
-nyyn/-niin/-nuun/-niiiin
-tyyn/-tiin/-tuun/-tiitin
-dyyn/-diin/-duun/-diiiin

COMP Comparative

-taayap/-tooyop/-teeyer/-tooy0r
-naayap/-nooyop/-neexer/-ndo¥or
-daarap/-dooyop/-deeyer/-d6o¥or

-laayap/-looyop/-leever/-166x6r

-TAAxAr

-332-



Gavril G.Torotoev and Sandaara G. Torotoeva. Linguistic Annotation of Grammatical Categories of Sakha: Nouns

resented downward from the diminutive point
of view.

6. Derivation

Word-forming potential of nouns in the
Sakha language requires a specific approach
and a deep study. Without going into details, it
should be noted that dozens of productive and
non-productive affixes such as -hyt (-syt, -Cyt,
-djyt, -njyt), -byl (-bil, -bul, -biil), -lay (-ley,
-lon, -161m), -Ita (-lte, -Ito, -1td) and others take

part in noun formation in the Sakha language.
As an example of derivational affixes, let us
consider three frequently used morphemes
used to derive verbal nouns.

Examples of linguistic
annotation of nouns

To validate the tag system developed for
the linguistic annotation of the word forming
potential of nouns in the Yakut language, let us
analyze few examples.

Table 5
Tags Description Allomorphs Morphemes
NOM Nominative See Table 3 See Table 3
PAR Partitive -yna/-ine/-una/-iine - VnA*
DAT Dative after consonants: -ar/-or/-er/-0r -Ap
after vowels: -gar/-ger -gAr
ACC Accusative -yn/-in/-un/-iin -¥n
ABL Ablative -ttan/-tten -ttAn
INS Instrumental -nan/-nen -nAn
COM Comitative -nyyn/-nuun/-neen -nYVYn
non-literary version: -naan/-niin
COMP Comparative -naayap/-neeyer -nAAyAp
*currently out of use.
Table 6
Tags Description Allomorphs Morphemes
P_1SG 1 person, singular (‘I am’) -byn/-bin/-bun/-biin -BYn
-myn/-min/-mun/-miin
-pyn/-pin/-pun/-piin
P 2SG 2" person, singular (‘you are’) -yyn/-yin/-yun/-yiin -yYn
-Xyn/-xin/-xun/-xiin
-kyn/-kin/-kun/-kiin
-gyn/-gin/-gun/-giin
-gyn/-pin/-gun/-piin
P _3SG 3 person, singular (‘he/she is”) - -
P 1PL 1 person, plural (‘we are’) after —-LAr: -bVyt
-byt/-bit/-but/-biit
P 2PL 2" person, plural (‘you are’) after —LAr: -gVt
-gyt/-git/-gut/-giit
P 3PL 3" person, plural (‘they are’) -lar/-lor/-ler/-16r -LAr
-nar/-not/-ner/-nor
-dar/-dor/-der/-dor
-tar/-tor/-ter/-tor
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Table 7
Tags Description Allomorphs Morphemes
DIM Diminutive -Cyk/-¢ik/-Cuk/-ciik -¢Yk
-¢aan/-Coon/-Ceen/-Eo0n -CAAn
-kaan/-koon/-keen/-kd6n -kAAn
Table 8
Size L Size M Size S Size XS Size XXS
Lexeme -yja -¢ce -ka -Caan
kiiol 'lake' koliije kolicce kolike koliikeceen
iirex 'small river' iriije iriicce - iriijeceen
xolbo "box' xolbuja - xolbuka xolbujac¢aan
Table 9
Tags Description Allomorphs Morphemes
AN Agens noun -aacCy/-eecCi/-00¢cu/-00¢ci -AACEY
VN Verbal noun -yy/-ii/-uu/-ii Yy
-aahyn/-eehin/-oohun/-66hiin -AAh¥Yn

(1) xarandaac+(y)nan — xarandaahynan
(uruhujduur)

pencil-INS

‘(he draws) with a pencil’

(2) ovo+n+un — ovorun (kéréor)

child-POSS_2SG -ACC

‘(look after) your child’

(3) ubaj+lar+byt+(y)gar — ubajdar-
bytygar (bierbippit)

brother-PL-POSS 1PL-DAT

‘(we gave) our brothers’

(4) attlar+yytt(y)naavar — attargy-
tynaayar (tiirgen)

horse-PL-POSS 2PL-COMP

‘(faster) than your horses’

(5) ijettetneen — ijetineen (kelle)

mother-POSS 3SG-COM

‘(he came) with his mother’

Conclusion

During the research (2014-2018), all
grammatical categories of nouns in the Sakha
language have been analyzed. Through this
process, the system, consisting of the con-
ventional symbols (tags) used to reflect the
inflectional potential of nouns in the Sakha
language, including 247 affixes, has been ful-
ly completed.

To enable a computer to automatically an-
alyze texts of any complexity presented in the
electronic corpora of the Sakha language, it is
necessary to provide standardized tags to all
grammatical categories of the Sakha language.
The solution of this problem would make it pos-
sible to develop new computer programs, such
as online translators, automatic text analyzers,
speech synthesizers and others.
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Cesepo-Bocmounwiil hedepanvHulil yHUgepcumem
um. M.K. Ammocosa
Poccuiickaa @edepayus, Axymck

AnHoTammss. Crathsi TOCBAIIEHa pabdOTe IO CO3MAHMIO HMHCTPYMEHTApHS UL
JIMHTBUCTUYCCKOI0O aHHOTUPOBAHUA I'PaMMATUYCCKUX KaTeFOpI/Iﬁ sI3bIKaA caxa. Ba3l/lpy$[CI>
HaHeﬁHHHFCKHX IMpaBUJIax rJI0CCUPOBAHMs, OTMCHIBAEM OCHOBHBIC CJIOBOM3MCHUTCIIBHBIC
XApAKTCPUCTUKHU UMCHU CYHICCTBUTECIILHOT'O B AKYTCKOM SA3BIKE (‘II/ICJ'IO, MEPCOHAIBHOCTD,
MIOCECCUBHOCTh, MaJCKHAs cCHUCTeMa). B pesynbrate HayuyHO-M3BICKATENBCKUX paboT
(2014-2018) cozmana cuctema TIrOB, OTOOpaXkaromias BECh CIOBOM3MEHHUTEIbHBIN
NoTeHUHAa]l HMMEHU CYHICCTBUTCIBHOIO B SAKYTCKOM S3bIKE, BKHI'O‘IaIOH_lI/Iﬁ B CBOEM
apcenane 247 wmopdonorudeckux Tmokazareneid. PaszpabaTpiBaemas TIOPKOIOraMu
YHU(UIIMPOBAHHASL CHCTEMa MOP(HOIOTHYECKOH pa3sMETKH TIOPKCKUX S3BIKOB JAJIEKO
HE COBEpIICHHA, CYIIECTBYIOT pA3JIWYHbIC TPAKTOBKH IO YAaCTH OTOOpaKeHUS Hu
UHTEpIpeTaluy I'paMMaTUYECKUX KaTeropuil B pa3sHbIX TIOPKCKHUX fA3blkax. Hecmorps
Ha 3TO0, B CTaThe 00OOIICHBI KOHCTPYKTUBHBIC UACH KOJUICT 0 TaHHOH mpoliieMaTHKe.

KiroueBble cjioBa: JIMHIBUCTHYECKOE AHHOTUPOBAHUC, T'PAMMATUYCCKNE KaTCrOpHHu,
A3BIK Caxa, HUMA CYHCCTBUTCIBHOEC, YHCJIO, IMOCECCHUBHOCTb, IPOCTOC CKIOHCHHUC,
MPUTSKATCIIBbHOC CKIIOHCHUE, IUMHUHYTUB, TOT'U.
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