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FORMATION OF THE SYNTHETIC CORPORA FOR KAZAKH ON 

THE BASE OF ENDINGS COMPLETE SYSTEM 
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 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. ‘Мен [Men] (I)’, ‘Сен [sen] (you)’, ‘Сіз [Siz] (you)’, ‘Ол [ol] (he)’, ‘Біз [biz] 

(we)’, ‘Сендер [sender] (you)’, ‘Сіздер [sizder] (you)’, ‘Олар [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 — 

‘тәуелдік жалғау’. 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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Аннотация: проблема отсутствия параллельных корпусов актуальна для большого числа 

языковых пар и может серьезно ухудшить качество систем нейронного машинного перевода. 

Отсутствие параллельных корпусов для казахского языка актуально в системе машинного 

перевода. Создание и сбор корпусов ограничивают создание нейронного машинного перевода с 

хорошим качеством перевода. Поскольку упомянутый вид машинного перевода требует 

больших данных для обучения системы. По этой причине были созданы синтетические корпуса 

для расширения количества предложений для обучения казахской системе нейронного 

машинного перевода (НМП). В качестве синтетических корпусов упоминаются предложения, 

которые автоматически создаются из программы, которая генерировала конструкцию по 

части речи, и их описанию, изменяющееся по лицу, падежу и количеству. 

Способ зависит от языка, чтобы обеспечить возможность машинного перевода между 

языком с низким уровнем ресурсов и языком с высоким ресурсом, например английский и 

русский. Казахский язык имеет 8 типов изменения по лицу, 2 типа изменения по количеству, 7 

типов притяжания и 6 падежей. «Мен (Я)», «Сен (Ты)», «Сіз (вы)», «Ол (он, она)», «Біз (мы)», 

«Сендер (вы)», «Сіздер (вы)», «Олар (они)» — типы по лицу. Единственное и множественное 

число является типом числа. Зависимость соединения основана на притяжательной форме 

существительных. Принадлежность в казахском языке выражается с помощью окончаний 

принадлежности — ‘тәуелдік жалғау’. Такая конструкция «существительное» + «конец 

принадлежности» также называется притяжательной формой существительных. Слово в 

казахском языке образуется при добавлении окончания к основанию. С учетом количества 

типов изменений была создана полная система окончаний слов, состоящая из 3550 возможных 

комбинаций структур окончаний. Синтетические корпуса создаются от самой длинной 

конструкции предложения до самой короткой. Новизна подхода в генерации синтетических 

корпусов с использованием шаблона структуры предложений и полного набора окончаний. В 

данной статье будет показан процесс создания синтетических корпусов казахского языка по 

конструкции предложения. Результаты показаны в количестве созданных предложений для 

казахско-английских, казахско-русских языковых пар. Этот метод зависит от языка, 

обеспечивающий машинный перевод между языком низкого ресурса и языком высокого ресурса, 

например, английский и русский. 

Ключевые слова: синтетические корпуса; параллельные корпуса; система нейронного 

машинного перевода; система окончаний, казахский язык. 

 

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 

tense of 

Kazakh 

languag

e and 

translite

ration 

Grammar structure for Kazakh Exampl

e for 

Kazakh 

and 

translite

ration 

Englis

h 

names 

of the 

tense 

Gra

mma

r 

struc

ture 

for 

Engl

ish 

Engli

sh 

transl

ation 

Нақ 

осы 

шақ 

(Nak 

osy 

shak) 

V+A(PresSm)+(Sg,Pl)+(P1,P2,

P2в,P3) 

Мен 

істеп 

жүрмін 

(Men 

istep 

zhurmi

n) 

Prese

nt 

Simpl

e 

V I 

work 

Нақ 

осы 

шақты

ң 

күрделі 

түрі 

V+A(PresComp(PresSm))+(Sg,

Pl)+(P1,P2,P2в,P3) 

Мен 

істеп 

жатыр

мын 

(Men 

istep 

Prese

nt 

Conti

nuous 

to be 

+ V 

+ ing 

I am 

worki

ng 
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(Nak 

osy 

shaktyn

g 

kurdeli 

turi) 

zhatyr

myn) 

Ауысп

алы 

осы 

шақ 

(Auysp

aly osy 

shak) 

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

,P2в,P3) 

Мен 

істедім 

(Men 

istedim

) 

Prese

nt 

Perfec

t 

to be 

+ V 

+ ed 

I 

have 

work

ed 

Жедел 

ӛткен 

шақ 

(Zhedel 

otken 

shak) 

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

,P2в,P3) 

Мен 

істедім 

(Men 

istedim

) 

Past 

Simpl

e 

V + 

ed 

I 

work

ed 

Бұрынғ

ы 

ӛткен 

шақ 

(buryng

y otken 

shak) 

V+A(PastOld)+(Sg,Pl)+(P1,P2,

P2в,P3) 

Мен 

істеген

мін 

(Men 

istegen

min) 

Past 

Conti

nuous 

to be 

+ V 

+ ing 

I was 

worki

ng 

Ауысп

алы 

ӛткен 

шақ 

(Auysp

aly 

otken 

shak) 

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

P2в,P3) 

Мен 

істеп 

отырд

ым 

(Men 

istep 

otyrdy

m) 

Past 

Perfec

t 

to be 

+ V 

+ ed 

I had 

work

ed 



TURKLANG-2018 

 

   ₪ 118 ₪ 

Болжал

ды 

келер 

шақ 

(Bolzha

ldy 

keler 

shak) 

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

P2в,P3) 

Мен 

істеймі

н (Men 

isteimin

) 

Future 

Simpl

e 

to be 

+ V 

I 

shall 

work 

Мақсат

ты 

келер 

шақ 

(Maksa

tty 

keler 

Shak) 

V+A(FutObj)+(Sg,Pl)+(P1,P2,P

2в,P3) 

Мен 

істеп 

отырм

ын 

(Men 

istep 

otyrmy

n) 

Future 

Conti

nuous 

to be 

+ be 

+ V 

+ ing 

I 

shall 

be 

worki

ng 

Ауысп

алы 

келер 

шақ 

(Auysp

aly 

keler 

shak) 

V+A(FutSub)+(Sg,Pl)+(P1,P2,P

2в,P3) 

Мен 

істеймі

н (Men 

isteimin

) 

Future 

Perfec

t 

to be 

+ 

have 

+ V+ 

ed 

I 

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 «Сіз мектепке бүгін ерте келдіңіз», for this sentence created 6 files:  

 pronoun (мен, сен, сіз, ол, біз, сендер, сіздер, олар); 

 nouns (мектепке, жұмысқа, сабаққа, бақшаға, үйге, паркке); 

 adverb1 (бүгін, кеше, арғыкүні, таңертең); 

 adverb2  (ерте, кеш, асығып, жүгіріп, баяу); 

 verb  (кел, келме); 

 endings (дім, дің, діңіз, ді, дік, діңдер, діңіздер, ді). 

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: 
Table 2.  

Automatic generated sentences. 

Sentences in Kazakh Sentences in English 

Сіз мектепке бүгін ерте 

келдіңіз 

Сіз  мектепке бүгін ерте 

You come to school early 

today 

You did not come to school 
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келмедіңіз 

Сіз мектепке бүгін 

келдіңіз.   

Сіз мектепке бүгін 

келмедіңіз. 

Сіз мектепке ерте 

келдіңіз. 

Сіз мектепке ерте 

келмедіңіз. 

Сіз бүгін ерте келдіңіз. 

Сіз бүгін ерте 

келмедіңіз. 

Сіз мектепке келдіңіз. 

Сіз мектепке келмедіңіз. 

Сіз ерте келдіңіз 

Сіз ерте келмедіңіз. 

Сіз бүгін келдіңіз. 

Сіз бүгін келмедіңіз. 

Сіз келдіңіз. 

Сіз келмедіңіз. 

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. 
 

Table 3. 

Automatic generated synthetic corpora. 
 

Corpora Number 

of 

generated 

sentences 

Kazakh-English 600K 

Kazakh-Russian 700K 

Conclusion 

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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КЛАССИФИКАЦИЯ СЕМАНТИЧЕСКИХ РОЛЕЙ 

В СЕМАНТИЧЕСКОЙ РАЗМЕТКЕ ЭЛЕКТРОННОГО КОРПУСА 

ТЕКСТОВ ТУВИНСКОГО ЯЗЫКА
4
 

 
А.Б. Хертек, В.С. Ондар, Тувинский государственный университет,  

г. Кызыл, Россия, khertek.ab@yandex.ru 

 
Аннотация: в статья содержит описание классификации семантических ролей для 

семантической разметки Электронного корпуса текстов тувинского языка. Для составления 

инвентаря семантических ролей были использованы понятия классов семантических функций: 

адъекты, актанты и сирконстанты. Классы актантов и сирконстантов представлены 

подклассами, каждый из которых включает по несколько конкретных семантических ролей.  

Ключевые слова: семантические роли, актанты, сирконстанты, адъекты, 

семантическая разметка. 

 

THE CLASSIFICATION OF SEMANTIC ROLES IN THE SEMANTIC 

MARKUP OF THE ELECTRONIC TEXT CORPUS OF TUVAN 

LANGUAGE 
 

А.B. Khertek, V.S. Ondar, Тuvan 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. 

 

Данная статья посвящена описанию классификации семантических ролей для 

семантической разметки Электронного корпуса текстов тувинского языка (ЭКТТЯ). 

В современной лингвистике принято связывать семантические функции падежей с 

семантической и синтаксической ролью имени в составе определенной ситуации. 

                                                           
4 Работа выполнена в рамках Госзадания Министерства науки и высшего образования РФ № 34.3876.2017/4.6 
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