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o Foundation:
• Kazakhstan, 2019

o Focus:
• digital domain and AI research

o Collaboration:
• national and international partners in education, industry and government

o Projects:
• control of robotic systems, speech and text corpora, AI- and AR-based technologies etc.

o Access:
• publicly available, free, https://github.com/IS2AI

o Team:
• 11 regular employees, 5 professors, 84 research assistants, gender-balanced staff body

https://github.com/IS2AI


Sentiment Analysis
• Analysing text to understand attitudes, opinions, and emotions.
• Categorising sentiment as positive, negative, or neutral.

• Used in market research, customer service, brand management, and more.
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This smartphone exceeded my expectations! 
The camera quality is outstanding, and the battery life is impressive.

product 
review

The dialogue felt forced, and the storyline was predictable, leaving me disappointed.movie
review

The customer service representatives were polite and responsive, 
but the resolution process for my issue took longer than expected. 

While I appreciate their efforts to assist me, the overall experience was average.

customer
service
review



KazSAnDRA
o Dataset:

§ first & largest dataset for Kazakh

§ 180,064 reviews from 4 domains

§ 2 tasks: polarity & score classification

§ 2 scenarios: balanced & imbalanced

§ publicly available and free for use

o Models:

§ 4 models (mBERT, XLM-R, RemBERT, mBART-50)

§ RemBERT :

q polarity classification: F1-score = 0.81

q score classification: F1-score = 0.39

§ publicly available and free for use
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Kazakh Sentiment Analysis
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Paper Domain Dataset size Task Access Method Accuracy (%) F1 (%)

Narynov & Zharmagambetov, 2016 [1] news comments 10,000 articles PC ? LSTM 72.8 ?

Abdullin & Ivanov, 2017 [2] news comments 1,400 documents PC ? LSTM 58 ?

Yergesh et al., 2017 [3] customer reviews ? PC ? Fuzzy Logic 86 ?

Yergesh et al., 2019 [4] customer reviews ? PC ? Rule-based 83 ?

Bekmanova et al., 2019 [5] social media comments 1,200 entries PC ? ? ? ?

Mutanov et al., 2021 [6] news comments 15,933 texts PC ? NB, SVM, LR, k-NN, 
DT, RF, XGBoost 89 89

Gimadi et al., 2021 [7] customer reviews 3,000 reviews SC ? ? ? ?

Rakhymzhanov, 2022 [8] slang ? ? ? ? ? ?

Nurlybayeva et al., 2022 [9] customer reviews 2,000 reviews PC ? BoW 93 ?

Nugumanova et al., 2022 [10] social media comments
customer reviews 30 samples PC ? mBERT 73 ?

Yeshpanov & Varol, 2024 (ours) customer reviews 180,064 reviews PC | SC ✓

mBERT
XLM-R

RemBERT
mBART-50

89 | 77
89 | 77
89 | 76
89 | 77

80 | 37
81 | 39
81 | 39
80 | 38



Data Collection
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§ Domains:

o Mapping and navigation services (Mapping)

o Marketplaces (Market)

o E-shop of Kazakh books (Bookstore)

o Store of Android applications (Appstore)

§ Period:

o September 2022 – September 2023

§ Means:

o Manual: Mapping & Market

o Automatic: Appstore & Bookstore

§ Moderators:

o 6 native Kazakh speakers

Domain 1 ☆ 2 ☆ 3 ☆ 4 ☆ 5 ☆ Total

Appstore 22,547 4,202 5,758 7,949 94,617 135,073

Bookstore 686 107 222 368 4,422 5,805

Mapping 959 270 369 525 6,774 8,897

Market 1,043 350 913 2,775 25,208 30,289

Total 25,235 4,929 7,262 11,617 131,021 180,064



Review Variations
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Actual review Correct form (KK) Correct form (EN)
керемет кітап керемет кітап a wonderful book

keremet керемет wonderful
jok кітап кітап жоқ no books

Керемет все! Барлығы керемет! Everything’s wonderful!
Кушти! Күшті! Great!

Character 0–25% 26–50% 51–75% 76–100%
Cyrillic 67 399 1,694 170,233
Latin 5,374 1,114 246 2,617



Classification Tasks
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Polarity classification

Score classification [ 1, 5 ]

reviews with a score of 1 or 2 negative 0→ →

reviews with a score of 3 neutral x→ →

reviews with a score of 4 or 5 positive 1→ →



Data Pre-Processing
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Removal of emojis

Lowercasing all reviews

Removal of punctuation marks

Replacement of newline (\n), tab (\t), carriage return (\r) 
characters, and multiple spaces with a single space

Reduction of consecutive recurring characters 
to two single instances

Күштііі. 
Маған ұнадыыыы!

Күштііі. 😃
Маған ұнадыыыы!

күштііі. 
маған ұнадыыыы!

күштііі
маған ұнадыыыы

күштііі маған ұнадыыыы

күштіі маған ұнадыы



Sets
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Domain
Training Validation Test
# % # % # %

Appstore 101,477 75.52 12,685 75.52 12,685 75.52
Market 22,561 16.79 2,820 16.79 2,820 16.79
Mapping 6,509 4.84 813 4.84 814 4.85
Bookstore 3,821 2.84 478 2.85 478 2.85

Total 134,368 100 16,796 100 16,797 100

Domain
Training Validation Test
# % # % # %

Appstore 106,058 75.69 13,258 75.69 13,257 75.69
Market 23,278 16.61 2,909 16.61 2,910 16.61
Mapping 6,794 4.85 849 4.85 849 4.85
Bookstore 3,996 2.85 500 2.85 500 2.85

Total 140,126 100 17,516 100 17,516 100

Score
Training Validation Test
# % # % # %

1 110,417 82.18 13,801 82.17 13,804 82.18
0 23,951 17.82 2,995 17.83 2,993 17.82

Total 134,368 100 16,796 100 16,797 100

Score
Training Validation Test
# % # % # %

5 101,302 72.29 12,663 72.29 12,663 72.29
1 20,031 14.29 2,504 14.3 2,504 14.3
4 9,115 6.5 1,140 6.51 1,139 6.5
3 5,758 4.11 719 4.1 720 4.11
2 3,920 2.8 490 2.8 490 2.8

Total 140,126 100 17,516 100 17,516 100

Polarity Classification Score Classification



Score Resampling
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Score
Balanced

Imbalanced
ROS RUS

0 110,417 23,951 23,951
1 110,417 23,951 110,417

Score
Balanced

Imbalanced
ROS RUS

1 101,302 3,920 20,031
2 101,302 3,920 3,920
3 101,302 3,920 5,758
4 101,302 3,920 9,115
5 101,302 3,920 101,302

Polarity Classification Score Classification

§ Random oversampling (ROS):

o creating new samples for the smaller class to align with the majority class count.

§ Random undersampling (RUS):

o eliminating samples from the larger class to match the minority class count.



Experiment
Hyperparameter tuning:
§ validation set

Evaluation:
§ test set

Hardware:
§ a single GPU on an NVIDIA DGX A100 machine

Training:
§ training set
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Model mBERT[11] XLM-R[12] RemBERT[13] mBART-50[14]

Support of Kazakh ✓

Warmup steps 800

Learning rate 10-5

Weight decay rate 10-3

Early stopping no improvement in F1 for 3 consecutive epochs

Batch size 32 16



Experiment Results
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Model
Polarity Classification Score Classification

Balanced (ROS) Balanced (RUS) Imbalanced (IB) Balanced (ROS) Balanced (RUS) Imbalanced (IB)
A P R F1 A P R F1 A P R F1 A P R F1 A P R F1 A P R F1

mBERT 84 74 83 77 85 76 82 78 89 82 79 80 67 34 36 35 63 35 39 36 77 44 36 37
XLM-R 86 76 83 79 85 75 83 78 89 81 81 81 58 36 42 36 66 36 41 37 77 42 37 39

RemBERT 88 79 82 81 87 78 82 80 89 81 82 81 73 37 36 36 62 35 40 35 76 41 38 39
mBART-50 87 77 79 78 81 72 81 74 89 82 78 80 74 36 34 35 55 36 41 34 77 42 37 38

Model
Polarity Classification Score Classification

ROS RUS IB ROS RUS IB

mBERT 4 7 6 8 10 11

XLM-R 5 7 5 4 9 16

RemBERT 4 5 5 6 6 9

mBART-50 5 7 5 8 7 5

Domain
Polarity Classification Score classification

A P R F1 A P R F1

Appstore 87 80 81 80 74 41 37 38

Bookstore 86 75 80 77 73 34 32 32

Mapping 92 84 88 86 80 42 41 41

Market 97 84 91 87 82 43 41 42



Experiment Results (continued)
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Polarity Classification

Predicted →
Actual ↓ 0 1 Total

0 2,155 838 2,993

1 1,036 12,768 13,804

Score Classification

Predicted →
Actual ↓ 1 2 3 4 5 Total

1 1,379 145 132 64 784 2,504

2 182 55 56 25 172 490

3 173 54 118 65 310 720

4 110 39 90 169 731 1,139

5 564 59 165 297 11,578 12,663



Challenges
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§ Spelling errors

§ Frequent code-switching

§ Transliteration

§ Mixed script

§ Homoglyphs

§ Review score idiosyncrasy

ИЯ, РАХМЕТ! → ИӘ, РАҚМЕТ! 

ЖАҚСЫ ИГРА. → ЖАҚСЫ ОЙЫН.

ONSHA EMES. → ОНША ЕМЕС.

KUSHTI БАНК! → КҮШТІ БАНК!

ECKI KITAП. → ЕСКІ КІТАП.

& ЖАМАН ОЙЫН. ☆☆☆☆☆ЖАҚСЫ ОЙЫН. ☆
EN: BAD GAME.EN: GOOD GAME.

U + 0041 Latin A
U + 0410 Cyrillic A 



Conclusion
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o KazSAnDRA:

§ first & largest dataset for Kazakh

§ 180,064 reviews from 4 domains

§ 2 tasks: polarity & score classification

§ 2 scenarios: balanced & imbalanced

§ publicly available and free for use

o Models:

§ 4 models (mBERT, XLM-R, RemBERT, mBART-50)

§ RemBERT :

q polarity classification: F1-score = 0.81

q score classification: F1-score = 0.39

§ publicly available and free for use
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