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FORMATION OF THE SYNTHETIC CORPORA FOR KAZAKH ON
THE BASE OF ENDINGS COMPLETE SYSTEM

A. Karibayeva, B.Abduali, D. Amirova, Al-Farabi Kazakh National University,
Institute of Information and Computational Technologies, Almaty, Kazakhstan,
a.s.karibayeva@gmail.com , balzhanabdualy@gmail.com, amirovatdina@gmail.com

Annotation: the problem of absence of parallel corpora are actual for a large number of
language pairs and can severely detriment the quality of neural machine translation systems. The lack
of parallel corpora for Kazakh is actual in machine translation system. The creation and collection of
corpus limits the creation of a neural machine translation with a good quality of translation. Since, the
mentioned kind of machine translation needs large data for system training. For this reason was
created synthetic corpora to extend the number of sentences to training Kazakh neural machine
translation system(NMT). As, synthetic corpora is mentioned the sentences that automatically created
from program that generated construction by part of speech and their description of changing by
person, case and in number. The method is a language-dependent to enable machine translation
between a low-resource language and a high-resource language, e.g. English and Russian. Kazakh
language has 8 types of changing by person, 2 types of changing in number, 7 types of connection
dependency and 6 cases. ‘Men [Men] (1)’, ‘Cen [sen] (vou)’, ‘Ciz [Siz] (you)’, ‘Ox [0l] (he)’, ‘Fiz [biz]
(we)’, ‘Cenoep [sender] (you)’, ‘Cizoep [Sizder] (you)’, ‘Onap [olar] (they)” — the types of person. The
singular and plural is type of number. The connection dependency based on the possessive form of
nouns. Belonging in the Kazakh language is expressed with the help of the endings of belonging —
‘mayenoix acanzay’. Such a construction "noun™ + "end of belonging" is also called the possessive form
of nouns. The word in the Kazakh language is based on adding an ending to the stem. Taking into
account the number of types of change, a complete system of word endings was created, which consists
of 3550 possible combinations of endings structures. Synthetic corpora is created from the longest
construction of the offer to the shortest. The novelty of approach in generation synthetic corpora by
using sentence structure pattern and complete set of endings. In this paper will be shown the creating
process of synthetic corpora of Kazakh language by sentence construction. The results are shown in
number of created sentences for Kazakh-English, Kazakh-Russian language pairs.

Key words: synthetic corpora; parallel corpora; neural machine translation system; set of
endings, Kazakh language.
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Anmamut, Kazaxcman, a.s.karibayeva@gmail.com , balzhanabdualy@gmail.com, amirovatdina@gmail.com
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AHnHOmauus: npodrema omcymcmeus NApaiLleIbHbIX KOPYco8 aKmyanvbha 0jist 60IbUi020 YUCId
AZLIKOBBIX NAP U MONCETN CEPLbE3HO YXYOUUMb KAYeCME0 CUCTEM HeUPOHHO20 MAUUHHO20 Nepegood.
Omcymcemeue napaiienbHblX KOpnycog O0Js KA3aXCKO20 S3bIKA AKMYAIbHO 8 cucmeme MAauuHHO20
nepesoda. CozdaHue u cOOp KOpnycos 02paHudugarom co30auue HelupoHHO20 MAUWUHHO20 Nepesoodd C
Xopowium Kawecmgom nepegood. IlockoabKy ynomsuymulii U0 MAWUHHO2O nepesoda mpebdyem
O0bUIUX OAHHBIX 07151 00yUeHuss cucmembl. 11o smoil npuuune 6vLIU CO30aHbl CURMEMUYeCcKUe KOpnyca
0l pacuiupenus KOoauuecmea npeonodicenutl Oasi 00ydeHusi KA3axXcKol cucmeme HeupoHHO2O0
mawunnozo nepesooa (HMII). B xauecmee cummemuueckux KOpnyco8 YROMUHAIOMCSL NPEOONCEHUS,
KOmMopble A8MOMAMUYecKU CO30ai0Mcsl U3 NPOSPamMMbl, KOMOPAs 2eHepuposand KOHCMPYKYUIo no
yacmu pedu, U ux ONUCAHUIO, USMEHSAIOWeecs NO TUYY, NAOENCY U KOTULEeCma).

Cnocob 3agucum om A3biKa, YmooObl 0becneyums 803MOHCHOCHb MAUWUHHOZ0 Nepesodad Mexcoy
AZLIKOM € HUSKUM YPOBHEM Decypco8 U S3bIKOM C BbICOKUM DeCypcoM, HANpUMep aHeAUUCKull u
pyccxuil. Kazaxckuil s3v1k umeem 8 munos usmenenus no auyy, 2 muna usmeHeHusi no Koauvecmay, 1
munog npumsaxcanus u 6 nadesxceti. «Men (A)», «Cen (To1)», «Ci3z (8b1)», «On (oH, oHa)», «bi3 (Mbl)y,
«Cenoep (sv1)», «Cizoep (8v1)», «Onap (onu)» — munvt no auyy. Eouncmeennoe u muodcecmeentoe
YUCTO AGIAEMCA MUNOM YUCTA. 3A8UCUMOCTb COCOUHEHUS OCHOBAHA HA NPUMANCAMENbHOU hopme
cywecmseumenvhvix. IIpuHaonesicHocmsb 6 KA3axXcKoM S3bIKe GbIpAdCAemcs ¢ NOMOWbIO OKOHYAHULL
npunaonexcHocmu — ‘mayendix oicaneay’. Takas KoHCmMpyKyus «cyujecmeumeinvroey + «KoHey
NPUHAONIEHCHOCIIUY MAKICE HA3bIBACTNCS NPUMANCAmMenvHol gopmotl cywecmeumenvuvix. Cio6o 8
KA3axcKoM si3bike obpazyemcss npu 000asneHuu okonuaunus K ocHogauuio. C yuemom Koauuecmed
MUNno8 usMeHeHull Oblla cO30ana NONHAL CUCTeMA OKOHYAaHUL clo8, cocmoawasn uz 3550 603modrcHbIx
KomMOuHayu cmpykmyp okouuanuu. Cunmemuueckue Kopnyca co30arwmcs Om Ccamol OJAUHHOU
KOHCMPYKYUU npeonodceHust 0o camotl kopomxou. Hosuzna nooxooa 6 eenepayuu cunmemuyeckux
KOPRYCO8 C UCNOAb308AHUEM WADIOHA CMPYKMYpPbl NPeONodCeHUull U NoaH020 Habopa okowuanuil. B
O0anHoU cmamve 6ydem ROKA3AH Npoyecc CO30aHUsl CUHMEMUYECKUX KOPHYCO8 KA3AXCKO20 S3bIKA NO
KOHCMPYKYUU npednoxcenus. Pe3yromamvl noxkazanvl 6 KOIUYECmEe CO30aHHbIX NPeONONCeHUU Osl
KA3aXCKO-AHEIUUCKUX, KA3AXCKO-PYCCKUX A3BIKOGLIX Hap. OMOm Memoo 3asucum om S3biKd,
0becneuusaouuil MAUWUHHbBLIL NEPEBOO MeXCOY SI3bIKOM HU3KO20 PeCypca U S3bIKOM 8bICOK020 pecypca,
Hanpumep, aHeaUUCKUuti u pyccKuil.

Knrwouesvie cnosa. cunmemuueckue Kopnyca, napaiefivible KOPNycd, CUCMEMA HepOHHO20
MAUWUHHO20 Nepedodd; CUCMeMA OKOHYAHUL, KA3AXCKULL SI3bIK.

Introduction

The creating the neural machine translation system required a big number of data. For
low-resources languages, like a Kazakh needs to qualitative parallel corpora.

Kazakh language is agglutinative language with rich morphology with various
combinations of suffixes. This language doesn’t have enough resources like linguistic
resources and parallel corpora. So, Kazakh Language is low-resource language. Lack of data is
the main problem for creating a neural machine translation with high quality for the Kazakh
language. For having good translation with NMT it should to train significant number of data.

For that reason we present method to create synthetic corpora for Kazakh language on
the base of complete set of endings[1]. Each part of speech has its own characteristics and its
kinds of endings, which it can have. There are about 3550 combinations of endings. Based on
this complete set of endings, tables were created for all parts of the speech of the Kazakh
language.This paper is structured as follows. Related works are described in section 2. In
section 3 we present method of generating synthetic corpora. Results are discussed in section 4.
Finally, conclusion is given in section 5.

Related works

The most of work were considered with researchers. The absences of parallel data were
inspired researchers to creating and investigation the low-resources languages. The Kazakh
language related to low resources languages too. Under synthetic corpora the most considers
the automatically-generated corpora, translated texts from different translation systems, and
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etc. Anna Currey and et al. used monolingual data with mixing main corpora in target
language, namely to Romanian and Turkish languages to train the NMT system for low-
resource. This method improved the BLEU to 1.2 for latter languages[2].

One of the methods of generating synthetic parallel corpora is using back-translation.
That means NMT system is trained in the reverse translation direction (target-to-source), and is
then used to translate target-side monolingual data back into the source language (in the
backward direction, hence the name back translation)[3]. The received sentences can be added
to the existing training data and increase a volume of synthetic parallel corpus. In [3] authors
for training NMT systems use iterative back-translation for generating synthetic parallel
corpora from monolingual data. They used method to both high (German-English) and low
(English-French, English-Farsi) resourced scenarios.

In [4] presented dual learning method on English-French language pairs.They develop a
dual-learning mechanism, which can enable an NMT system to automatically learn from
unlabeled data through a dual-learning game[4].

Generation process of synthetic corpora for Kazakh language

The process of generation depend on language direction. The proposed method of
synthetic generation based on part of speech and Kazakh endings. As all Turkic languages
Kazakh is agglutinative language. The word forms constituted from adding suffixes to the base
of word.

The complete set of endings used for create synthetic corpora. Based on complete set of
Kazakh endings was created morphological language. It consists about 3550 various
combinations of endings.

The structure of sentences changed by person, case and etc. For example one of the part
of speech presented in table 1.

Table 1.
The tense of Kazakh language, structural forms, examples and their communication with
English language.

The Grammar structure for Kazakh Exampl Englis Gra Engli
tense of e for h mma sh
Kazakh Kazakh names r transl
languag and of the struc ation
e and translite tense ture
translite ration for
ration Engl
ish

Hak V+A(PresSm)+(Sg,Pl)+(P1,P2, Men Prese \ |
OCBI P2B,P3) icren nt work
II1aK KYPMIH Simpl
(Nak (Men e
osy istep
shak) zhurmi

n)
Hak V+A(PresComp(PresSm))+(Sg, Men Prese to be I am
OCBI Ph+(P1,P2,P2B,P3) icTen nt +V worki
IIaKThI JKaThIp Conti +ing ng
H MBIH nuous
Kypaeni (Men
TYpi istep
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(Nak
osy
shaktyn
g
kurdeli
turi)
Aysicn
aJIbl
OChbI
IIaK
(Auysp
aly osy
shak)

Kenen
OTKCH
1aK
(Zhedel
otken
shak)

Bypeiar
bl
OTKCH
maK
(buryng
y otken
shak)

Aysicn
aJIbl
OTKCH
MIaK
(Auysp
aly
otken
shak)

V+A(PresNow)+(Sg,Pl)+(P1,P2
,P2B,P3)

V+A(PastOper)+(Sg,Pl)+(P1,P2
,P2B,P3)

V+A(PastOld)+(Sg,PI)+(PL,P2,
P28,P3)

V+A(PastMay)+(Sg,Pl)+(P1,P2,
P28,P3)

zhatyr

myn)

Men Prese
icTeaiM nt
(Men Perfec
istedim t

)

Men Past
icTenimM Simpl
(Men e
istedim

)

Men Past
icTerex Conti
MIH nuous
(Men

istegen

min)

Men Past
icTen Perfec
OTBIPJ t

bIM

(Men

istep

otyrdy

m)
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to be
+V
+ing

to be
+V
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have
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ed
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bomkan
bl
KeJep
IIaK
(Bolzha
Idy
keler
shak)

Makcar
ThI
KeJep
IIaK
(Maksa
tty
keler
Shak)
Aysicn
aJIbl
KeJep
IIaK
(Auysp
aly
keler
shak)

V+A(FutCast)+(Sg,Pl)+(P1,P2,
P28,P3)

V+A(FUtObj)+(Sg,PI)+(P1,P2,P
28,P3)

V+A(FutSub)+(Sg,P)+(P1,P2,P
28,P3)

Men

icTenMmi
H (Men
isteimin

)

Men
icren
OTBIPM
bIH
(Men
istep
otyrmy
n)

Men
icTenmi
H (Men
isteimin

)

Future
Simpl
e

Future
Conti
nuous

Future
Perfec
t

to be
+V

to be
+ be
+V

+ing

to be

have
+ V+
ed

I
shall
work

shall
be
worki

ng

shall
have
work
ed

Similarly, we fill out the table of all parts of speech and get many options for ending.
Then with helping this complete set of endings created files, and prepared sentence structure.
Each part of speech are in different files and connect to the software part. For example one
structure of sentences «Ci3 mekTenke OyriH epTe kesmiHi3», for this sentence created 6 files:

e pronoun (MeH, ceH, ci3, o1, 613, CeHaep, ci3aep, oaap);

nouns (MekTernke, )KYMbICKa, cabakka, Oakiiara, yiire, mapkke);
adverbl (6yriH, keire, apFeIKYHI, TAHEPTEH);
adverb2 (epre, kel, achIFbIII, XKYTipim, 0asy);
verb (ke kenme);
endings (mim, i, miHi3, ai, JiK, JHAEep, JiHI3AEp, Ii).

And similarly, create exactly the same files in English, but the sixth files must be empty,
because in English does not has a suffixes. There is first and fifth files does not has many types
of variants, but other nouns, adverbs can be filled more, it is help to create lots of options of

sentences.

Then through the automatic generated was get following structure of sentences with changing
context of words in the following table 2:

Automatic generated sentences.

Sentences in Kazakh

Sentences in English

Ci3 MekTenke OYTiH epTe
KEeJIIHI3
Ci3 MmekTenke OYTiH epTe

You come to school early

today

You did not come to school

118
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KEJIMEIIHI3

Ci3 MekTenke OyriH
KEJIIHI3.

Ci3 MekTenke OyriH
KEJIIMEIIHI3.

Ci3 MeKTemnKe epTe
KEJIIHI3.

Ci3 MeKTenke epTe
KEJIIMEIIHI3.

Ci3 OyriH epTe KeIaiHi3.
Ci3 Oyrin epte
KEJIMEIHI3.

Ci3 MeKTenKe Keamaini3.

Ci3 MeKTenKe KeJaIMeIiHi3.

Ci3 epTe KeniHi3

Ci3 epTe KenMemiHi3.
Ci3 OyriH KenmiHi3.
Ci3 OYyriH KeJIMeiHi3.
Ci3 keaminis3.

Ci3 keaMeaigis.

early today

You come to school today
You did not come to school
today

You come to school early
You did not come to school
early

You come early today
You did not come early
today

You come to school

You did not come to school
You come early

You did not come early
You come today

You did not come today
You come

You did not come

It was for one case, and exactly the same for other structural proposals, the files are
created and by using automatic generation, was created the parallel synthetic corpora.

Results

The automatic generation of the sentence helps to increase the volume of corpora, and
in the future, use a variety of options and structured proposal to get more sentences. Thus,
the volume of the corpora increases.

The results of translation are shown in the next table 3 below.

Conclusion

Table 3.

Automatic generated synthetic corpora.

Corpora

Number
of
generated
sentences

Kazakh-English
Kazakh-Russian

600K
700K

In this paper was considered the generation synthetic corpora of Kazakh language by
using complete set endings and logical structure of sentences. The reason of using it is
understand with absences of resources. By using this method we will try to extend the number

of parallel corpora.
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KJIACCUPUKALINA CEMAHTHYECKUX POJIEN
B CEMAHTUYECKOMU PASMETKE 2JIEKTPOHHOI'O KOPITYCA
TEKCTOB TYBUHCKOI'O SI3BIKA*

A.b. Xepmex, B.C. Onoap, Tysunckuii 2ocyoapcmeeHnublit yuugepcumem,
2. Koizvin, Poccus, Khertek.ab@yandex.ru

Armomauuﬂ: 6 cmamvi codep:)fcum onucarnue maccu¢u1<auuu cemanmu4ecKkux pozzeﬁ ons
cemManmu4ecKkou pasmwemxku 3ﬂ€Kﬂ1p0HH020 Kopnyca mexkcmoe ny6UuHCKO20 A3blKdA. ﬂ]lﬂ cocmaesieHus
UHeenmaps CemManmu4ecKux pwzeﬁ ObLIU UCNONB3068AHBL NOHAMUSL KAACCO8 CEMAHMUYECKUX qbyHKLﬂHJ
adbekmbz, akmarnmosl U CUPKOHCMAHMDbL. Knaccor axmanmos u CUPKOHCMAaHmMoe6 npe@cmaeﬂeHbl
nodmacca/wu, KaostcOwlll U3 Komopblx 6Kjltodaem no HeCKOJIbKO KOHKPEMHbIX CEMAHMUYECKUX pOJlelz.

Knroueesvie cuoesa: cemanmuvecKkue poiu, akmanmel, CUPKOHCmMAaHmbl, a()‘beKI’I’lbl,
cemanmudeckas pasmemra.

THE CLASSIFICATION OF SEMANTIC ROLES IN THE SEMANTIC
MARKUP OF THE ELECTRONIC TEXT CORPUS OF TUVAN
LANGUAGE

A.B. Khertek, V.S. Ondar, Tuvan State University,
Kyzyl, Russia, khertek.ab@yandex.ru

Annotation: in this article provides a description of the classification of semantic roles to
semantic markup of the Electronic text corpus of Tuvan language. To compile the inventory of semantic
roles has been used the concept of classes of semantic features: adjecti, actants and circostanti. Classes
of actants and circonstances represented by subclasses, each of which includes several specific
semantic roles.

Key words: semantic role, actant, circonstance, objects, semantic markup.

JlanHast cTaThsd MOCBSIIEHA OMHCAHMIO KJIacCU(PHUKAIMM CEMAHTUYECKUX poJied s
CEMaHTHUYECKOHN pa3METKH DJIEKTPOHHOI'O KOPITyca TEKCTOB TYBUHCKOTO si3bika (OKTTS).

B coBpeMeHHOI TMHTBUCTHKE MPUHATO CBS3BIBATH CEMaHTUUYECKHE (QYHKLMU Majexeil ¢
CEMaHTUYECKOM M CHHTAKCUYECKOM pOJIBI0 HUMEHH B COCTABE OIPEACIICHHOW CHUTYallUH.

% PaGora BhIMONHEHA B paMKkax ['oc3aiaHus MHHUCTEPCTBA HAYKH H BBICIIEro obpasoparus PO Ne 34.3876.2017/4.6
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