
KazParC: Kazakh Parallel 

Corpus for Machine Translation

Rustem Yeshpanov, Alina Polonskaya, Huseyin Atakan Varol

Institute of Smart Systems and Artificial Intelligence, Nazarbayev University 

Astana, Kazakhstan



Institute of Smart Systems and Artificial 

Intelligence (ISSAI) was established in 

September 2019: 

• to develop a national capacity for 

research in AI on the basis of 

Nazarbayev University;

• as a leading AI institute in Kazakhstan;

• following highest standards for ethics 

and integrity (AI for Good).



Machine translation

Machine translation (MT) refers to the use of computer systems tasked to 

automatically translate between languages with or without human intervention.

Approaches: rule-based, statistical, and neural methods.

Modern MT models are typically trained on large-scale parallel corpora

containing pairs of source and target language texts.



Kazakh Parallel Corpus: data collection

The corpus size: 371,902 rows in Kazakh, Russian, English, and Turkish.

Process of data collection: July 2021 – September 2023.

10 human translators: 41,600 hours of human effort

The data collected were screened to remove any information that could 

potentially identify individuals, as well as to filter out instances of hate speech, 

discriminatory language, or violence.

The data were segmented into sentences.



Kazakh Parallel Corpus: domains

lines EN tokens KK tokens RU tokens TR tokens

Domain # % # % # % # % # %

Mass media 120,547 32.4 1,817,276 28.3 1,340,346 28.6 1,454,430 29.0 1,311,985 28.5

General 94,988 25.5 844,541 13.1 578,236 12.3 618,960 12.3 608,020 13.2

Legal 

documents
77,183 20.8 2,650,626 41.3 1,925,561 41.0 1,991,222 39.7 1,880,081 40.8

Education 

and science
46,252 12.4 522,830 8.1 392,348 8.4 444,786 8.9 376,484 8.2

Fiction 32,932 8.9 589,001 9.2 456,385 9.7 510,168 10.2 433,968 9.4

Total 371,902 100 6,424,274 100 4,692,876 100 5,019,566 100 4,610,538 100



Data preprocessing

The data was segmented into language pairs.

Extraneous characters were systematically eliminated and homoglyphs 

effectively replaced.

The characters responsible for line breaks (\n) and carriage returns (\r) were 

removed.

The duplicated rows were removed.



KazParC pairwise statistics



KazParC pairwise statistics: after splitting



Synthetic Corpus (SynC)

Web crawled data from English-language websites.

Corpus size: 1,755,080 rows.

Sentences underwent an automated translation process into Kazakh, 

Russian, and Turkish languages utilising the Google Translate service.



Synthetic Corpus (SynC)



Synthetic Corpus (SynC)



FaceBook’s FLoRes dataset

204 languages;

2009 rows;

Wikivoyage, Wikijunior, and Wikinews resources.



Experimental Setup

Models: 1.3B Facebook’s No Language Left Behind (NLLB) models (baseline and 

distilled).

Epochs: 3

Learning rate: 2·10−5

Optimizer: AdaFactor

Batch size: 8

Machine: 8 NVIDIA DGX A100 GPUs



Models

1. base, the off-the-shelf model,

2. parc, fine-tuned on KazParC data,

3. sync, fine-tuned on SynC data,

4. parsync, fine-tuned on both KazParC and SynC data.



Evaluation Metrics

BLEU: how closely the machine-produced translation matches human 

references, by calculating precision in n-grams.

ChrF evaluates translation quality by considering character n-grams 

instead of word-based approaches



Results: FLoRes
base parc sync parsync Yandex Google

bleu chrf bleu chrf bleu chrf bleu chrf bleu chrf bleu chrf

EN→KK 0.11 0.49 0.14 0.56 0.2 0.6 0.2 0.6 0.18 0.58 0.2 0.6

EN→RU 0.25 0.56 0.26 0.58 0.28 0.6 0.28 0.6 0.32 0.63 0.31 0.62

EN→TR 0.19 0.58 0.22 0.61 0.27 0.65 0.27 0.65 0.29 0.66 0.3 0.66

KK→EN 0.28 0.59 0.32 0.62 0.31 0.62 0.32 0.63 0.3 0.62 0.36 0.65

KK→RU 0.15 0.49 0.17 0.51 0.18 0.52 0.18 0.52 0.18 0.52 0.2 0.53

KK→TR 0.09 0.48 0.13 0.52 0.14 0.54 0.14 0.54 0.12 0.52 0.17 0.56

RU→EN 0.31 0.62 0.32 0.63 0.32 0.63 0.32 0.63 0.33 0.64 0.35 0.65

RU→KK 0.08 0.49 0.1 0.52 0.13 0.53 0.13 0.54 0.12 0.54 0.13 0.54

RU→TR 0.1 0.49 0.12 0.52 0.14 0.54 0.14 0.54 0.13 0.54 0.17 0.56

TR→EN 0.34 0.64 0.35 0.65 0.36 0.66 0.36 0.66 0.38 0.67 0.39 0.67

TR→KK 0.07 0.45 0.1 0.51 0.13 0.54 0.13 0.54 0.12 0.53 0.13 0.54

TR→RU 0.15 0.48 0.17 0.51 0.18 0.52 0.19 0.53 0.2 0.54 0.21 0.54

Avg 0.18 0.53 0.2 0.56 0.22 0.58 0.22 0.58 0.23 0.58 0.25 0.59



Results: KazParC
base parc sync parsync Yandex Google

bleu chrf bleu chrf bleu chrf bleu chrf bleu chrf bleu chrf

EN→KK 0.12 0.51 0.18 0.58 0.18 0.58 0.21 0.6 0.18 0.58 0.3 0.65

EN→RU 0.31 0.64 0.38 0.68 0.35 0.66 0.38 0.68 0.39 0.7 0.41 0.71

EN→TR 0.19 0.59 0.22 0.62 0.25 0.63 0.25 0.64 0.27 0.64 0.34 0.68

KK→EN 0.24 0.55 0.33 0.62 0.24 0.57 0.32 0.62 0.28 0.6 0.31 0.62

KK→RU 0.22 0.56 0.29 0.63 0.24 0.59 0.29 0.63 0.29 0.63 0.29 0.61

KK→TR 0.1 0.47 0.15 0.54 0.14 0.52 0.16 0.55 0.13 0.52 0.23 0.59

RU→EN 0.34 0.63 0.43 0.71 0.34 0.65 0.42 0.7 0.43 0.71 0.42 0.71

RU→KK 0.15 0.55 0.21 0.61 0.18 0.58 0.22 0.62 0.23 0.62 0.24 0.62

RU→TR 0.11 0.49 0.16 0.56 0.16 0.55 0.18 0.57 0.16 0.55 0.22 0.6

TR→EN 0.31 0.61 0.38 0.67 0.32 0.63 0.38 0.66 0.36 0.66 0.37 0.66

TR→KK 0.08 0.46 0.14 0.53 0.14 0.52 0.16 0.55 0.14 0.53 0.19 0.57

TR→RU 0.17 0.5 0.23 0.56 0.2 0.54 0.24 0.57 0.23 0.57 0.26 0.58

Avg 0.2 0.55 0.27 0.61 0.23 0.59 0.27 0.62 0.26 0.61 0.3 0.63



Discussion

Misuse of second person pronouns;

Domains with the highest BLEU and ChrF: general and legal documents.

Tilmash may have struggles with new proper names and abbreviations.

Translation quality on control language pairs became lower than in the base 
model.



Examples



Dataset and model

Both KazParC and Tilmash are available for download under the Creative Commons 

Attribution 4.0 International Licence (CC BY 4.0) from our GitHub and Hugging Face 

repository.

GitHub                                            HuggingFace: Data and Model
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Thank you for your attention!
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