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REVIEW OF THE FOREIGN SCIENTIFIC CONSULTANT  

on the dissertation work of Asiya Kalisseitovna Sarsenbayeva on the topic: “Research 

of Models and Development of an Intelligent Question-and-Answer System Based 

on Semantic Approaches for the State Language in the Field of Legislation of the 

Republic of Kazakhstan” submitted for the degree of Doctor of Philosophy (PhD) in the 

educational program: 8D06101 – Information Systems 

The dissertation work of Asiya Kalisseitovna Sarsenbayeva is devoted to a significant and highly relevant 
scientific problem related to enhancing access to legislative information in the state language of the Republic of 
Kazakhstan. The rapid growth of artificial intelligence technologies and large language models has created new 
opportunities for the development of intelligent legal information systems; however, the adaptation of such 
technologies for low-resource and agglutinative languages, including Kazakh, remains insufficiently explored. 
In this regard, the topic of the dissertation is scientifically justified, timely, and of considerable practical 
significance for the development of digital legal technologies in Kazakhstan. 

The dissertation demonstrates a comprehensive and systematic research approach. The author conducted 
an in-depth analysis of existing legal question-answering systems, semantic retrieval methods, and modern 
transformer-based language models. Special attention was paid to the linguistic and morphological 
characteristics of the Kazakh language and their impact on legal text processing and semantic understanding. 

One of the important scientific contributions of the dissertation is the creation of a specialized legal dataset 
consisting of a 5,3 GB corpus of legislative documents and more than 8,000 question-answer pairs collected 
from official legal portals of the Republic of Kazakhstan. The preparation, preprocessing, annotation, and 
structuring of this dataset required substantial scientific and technical effort and provide a valuable contribution 
to the further development of Kazakh-language NLP resources. 

The author proposed a novel two-stage semantic preprocessing approach named SemanticPrep, designed 
to transform natural language user queries into formalized legal representations and improve semantic retrieval 
quality. The proposed method combines mT5-based query formalization with semantic expansion techniques 
based on SVD/LSA models. This approach is particularly important for agglutinative languages where 
morphological variability significantly affects semantic matching accuracy. 

Another important contribution of the dissertation is the integration of fine-tuned LLM models with 
Retrieval-Augmented Generation (RAG) architecture. The proposed pipeline combines semantic preprocessing, 
retrieval optimization, domain-adapted language generation, and legal semantic matching into a unified 
intelligent system. Experimental evaluations confirmed that the proposed architecture significantly improves the 
quality and relevance of generated legal responses compared to baseline approaches. 

The dissertation contains extensive experimental studies and comparative analyses of baseline LLM 
models in both zero-shot and fine-tuned configurations. The obtained results demonstrate improvements in 
Recall@5, MRR, ROUGE-L, BERTScore, and Expert Score metrics, confirming the effectiveness of the 
proposed methods. The evaluation methodology is comprehensive and scientifically sound, combining both 
quantitative metrics and expert assessment procedures. 

The dissertation is well-structured and logically organized. Theoretical foundations, methodological 
approaches, architectural models, mathematical formulations, implementation details, and experimental results 
are presented consistently and clearly. The presented figures, tables, and comparative analyses effectively 
support the scientific conclusions of the research. 

It should also be emphasized that the research results were published in reputable international and 
national scientific journals and conference proceedings indexed in Scopus and Web of Science databases. This 
confirms both the scientific relevance of the research and the academic maturity of the doctoral candidate. 
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The dissertation has clear theoretical and practical significance. The proposed intelligent legal question-
answering system can be applied in digital government services, legal information systems, citizen support 
platforms, and educational resources aimed at improving access to legislative information in the Kazakh 
language. Furthermore, the developed approaches may serve as a foundation for future studies in legal NLP, 
semantic retrieval, and low-resource language technologies. 

The main strengths of the dissertation include: 
1. development of a specialized legal dataset for the Kazakh language;  
2. proposal of a novel SemanticPrep semantic preprocessing method;  
3. integration of LLM, semantic retrieval, and RAG technologies;  
4. adaptation of transformer models for the legal domain in Kazakh;  
5. comprehensive experimental validation and comparative analysis;  
6. high scientific novelty and practical applicability.  

In conclusion, I would like to note that the dissertation work of Asiya Kalisseitovna Sarsenbayeva 
represents a completed and independent scientific research study carried out at a high academic level. The 
dissertation fully satisfies the requirements for PhD dissertations in the field of Information Systems regarding 
scientific novelty, theoretical contribution, methodological rigor, and practical significance. 

Therefore, I strongly recommend awarding Asiya Kalisseitovna Sarsenbayeva the degree of Doctor of 
Philosophy (PhD) in the educational program “8D06101 – Information Systems”. 

 
Sincerely, 

 
 

 
Eşref Adalı, Professor 

Faculty of Computer and Informatics 

Engineering Istanbul Technical 

University Website: 

http://web.itu.edu.tr/adali/  

Email: adali@itu.edu.tr 

Web: https://adalı.net 

Phone: +90 532 314 2349 

http://www.itu.edu.tr/
http://web.itu.edu.tr/adali/
mailto:adali@itu.edu.tr







