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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:
development of a specialized legal dataset for the Kazakh language;

proposal of a novel SemanticPrep semantic preprocessing method;
integration of LLM, semantic retrieval, and RAG technologies;
adaptation of transformer models for the legal domain in Kazakh;

comprehensive experimental validation and comparative analysis;

A

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,

Esref Adali, Professor
Faculty of Computer and Informatics
Engineering Istanbul Technical

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

Email: adali@itu.edu.tr

Web: https://adali.net
Phone: +90 532 314 2349
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8D06101-Axnapatrreik Xyitenep 6inim 6epy 6arpapaamacst 60ibIHIIA
dunocopus lokropsl (PhD) ruinbiMu papexecin any ymin yesiusinran "Kasakcran Peciy61uKachiHbIH
3annamace! CanaceiHaarsl Memnekertik Tingin Cemanrukanwik Tacingepine Herizgenren
HWureanextyanaw Cypak-#ayan Hyitecinin Mogensaepin 3eprrey xane JaMbITy" TaKbpbiGbIHAATFbI
Capcenbaera Ocusa KanuceniTkbiabiHbIH AUCCePTALUANBIK XKYMbICHIHA
IWETEJATK FhIJILIMU KEHECHITHIH MIKIPI

Capce.nﬁa.elisa Ocus  KanuceHiTKpI3bIHbIN - AUCCepTaUMANBIK wymbichl Kaszakcran Pecny6ivkacbiHbIH
; MeMﬂﬁKeﬁlK TINHACT] 3aHHAMA/BIK aKnapaTKa KOLKeTIMAINIKTI apTThipyFa 6aiaHbICTBl MaHbI3/bl KaHE oTe
| ©3€KTI FlelbIMljl MIcenere apHasrad. JacaHabl MHTeNNEKT TeXHOJOrussapbl MeH ipi TiZiK MoaenbAepaiH
KAPKBIHABL 6CYl MHTENNIeKTYaNIbl KYKBIKTBIK aKnapaTThIK KyHesiepZii JaMbITyFa KaHa MYMKIHAIKTED TYFbI3/bI;
llf?l‘.eHMEH.v ‘MYHAaﬁ TEXHOJNIOTUANAPABIH, pecypcTapbl a3 KoHe armilTUHATUBTI Tisgepre, OHbIH IWIHAE Ka3aK
TIIHe Geuimaenyi ani ae eTKinikTi TYpAe 3epTTenMereH. OcbiFaH 6alaHbICTBI JUCCEPTALMA TaKbIPbIObI

FlzljlblMH HEM3AEJreH, yaKTblabl xoHe Kaszakcrauga uudpabiK KYKbIKTIK TEXHOJAOTHANAPAbl AaMbITY YIIIH
AWTAapJIbIKTau NpaKTUKaJ/IbIK MaHbI3bl Hap.

JAuccepTauus KaH-KaKThbl XoHe Xyitesi 3epTTey TICUIIH KepceTel. ABTOpP KOJIAAHbICTaFbl KYKBIKTBIK
- CYpaKTapsa xayan 6epy xyihesnepiHe, ceMaHTUKaJbIK, i3/iey afiicTepiHe, TpaHchopMaTopFa HerisieireH 3aMmaHayu
TUIAIK  MOAesnbAepre TepeH Tajajay acajbl. Kasak TiliHIH JWMHTBUCTUKANBIK JK9HE MOPQOJOTUAIBIK

EPEKILIENIIKTEPIHE X9HEe OJIapAblH MATIHAI KYKBIKTbIK OHJeyre XaHe CeMaHTUKa/blK TYCiHyre acepiHe epekiie
Hasap ayAapbiaabl.

JuccepTauysaHbIH, MaHbI3bl FbIJILIMU yaecTepiHiH 6ipi-5,3 ['b 3aHHaMasbIK KyKaTTap KOPNyCchblHAH #3aHe
KazakcraH Pecnyb/iMKacblHbIH pecMU KYKbIKTbIK NopTanjapbiHaH uHasfaH 8000-HaH acTram cypak-xayarn
KYNTapblHAH TYpaTblH MaMaHAAHAbLIPbUIFAH KYKbBIKTbIK MaJiiMmeTTep 6a3acblH Kypy. bys AepekTep KUHaFbIH

- ladbIHAay, aJiblH ajia eHJey, aHJaTnajnay *KaHe KypblIbIMAAY alTapJiblKTal FblIbIMU-TEXHUKA/IBIK KYLI-XKIrepAl
KaxkeT eTTl »aHe Kasak TiniHgeri Ta6uru Tinai OHaey (NLP) pecypcrapblH ofaH apl AaMbITyFa KYHAbl yJiec
KOCYAbl KAMTaMachi3 eTTI.

ABTOp TabUFH TiNZI KOJAAHYWbIAPABIH CYpaHbICTapblH GopMasib/bl 3aH/bl OKUIAIKTEpre anHaaAbIPyFa
JKaHe CeMaHTHMKaJIbIK i3/ley canachlH »KaKcapTyFa apHaifaH SemanticPrep fgen aTanaTbiH XaHAa €Kl CaTbLIbI
CeMaHTUKa/lbIK aJJblH-a/la OHJey ToCiliH yCbIHAblL ¥CbIHbUIFAH afic mTS HerisiHzeri cypayabl peciMaeyal
MaTpuuanbld, CuHrynspblk blabipayst (SVD) / acbipbin CeMaHTHKaIbIK Tanpay (LSA) yarisiepiHe Herizgeiarex
CeMaHTUKaNbIK KeHeWTy oagicTepiMeH 6ipikTipesi. Byn Tacin MOpOIOrHA/IbIK ©3repriliTik CeMaHTHKaJbIK
ColKeCTIKTIH Aa/1iriHe aiTapJ/IbIKTai acep eTeTiH arrIloTHHATUBTI TUIAEP YLUIIH 8Te MaHbI3Ab.

JluccepTauMsaHbIH TaFbl 6ip MaHbI3/JbI yJeci-A3/1 6anTajFaH YakeH Tingik Mogenbzaep (LLM) mozenspepin
KeneuTinred I3pey I'eHepayUsACbIHbIH (RAG) apxuTekTypacbiMeH OipiKTipy. ¥CbIHbUIFAH KyOblp CeMaHTUKA/BIK
aN/bIH-ala eHJeyAl, i3jeyAl OHTaW/IAaHAbIPYAbl, AOMEHre OeHiMAeNreH TiJ reHepauUsiCblH JKoHe 3aH/bl
ceMaHTUKaNbIK ColKecTiKTi 6GipblHFaW WHTEJJIEKTYal/ibl )KyHhere OipikTipeal. IJKCNepUMEHTTIK 6arasayJsiap
YCLIHBIIFAH apXUTEeKTypaHbIH Herisri TACIJIJIEPMEH CaJIbICThIPFaH/A Xaca/lFaH KYKbIKTBIK XayanTap/blH canachl

MEeH 83eKTiNIrH auTap/iblKTau XaKcapTaTblHbIH pacTa/ibl.

MexkeH-xaibl: Maciak ayaansl, Pemat Hypu keueci, Ne: 13, 34467 Capoiep/Crambya, Typkus
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| KepCeTKIWTepiHiK XaKcapran Recall@5, MRR, ROUGE-L, BERTScore xane Capantamansik Baranay

UccepTauum
 oni cnaz:«a Jlblz T:cii:;;lfc:;::::l‘(:blMa.llanran KIHE JIoruKanbiK Typae YﬁblMuaC‘Tblpblnf’a}f. Teopusabik HerianeP.
TernKenaepi, JKCNepumMenT HBTH)KE};]pe J?blKvMo,q.enbAep’ MaTeMaTHKa/NbIK TYXbIPbIMJAP, iCKe achIpYAbIH erkeu-
. CaNbICTBIPMaAbI Tanpaynap ze .pl APHEKTI XaHe HaKTbI YCbIHBIZIFAH. ¥CbIHBI/IFAH CYPETTED, KecTeslep XKaHe
PTTeYAIH FbibiMuy KOPBITBIHABIIAPbIH THIMAI TYpAE Heri3aeii.
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TaJlanTap/bl TOJbIFbIMEH KaHaFaTTaHAbIpa/bl.

ConabiKTaH, MeH CapceHb6aeBa dcus KanuceriTkpibiHa "8D06101 - AknapaTThik Kynenep" 6inim Gepy
harpapnamacel 6oMbiHIAa Punocodusa Jokropel (PhD) gapexecin 6epyai ycbiHaMBbIH.

KypMeTIieH,

/KON KOWBIIFaH/

Juped Apansl, [Tpodeccop

Cram6yn TexHUKaNbIK YHUBEPCUTETIHIH .
KomnbioTepaik xaHe KoMNblOTEPJIIK HHKEHEPHS (t)aKy.I.leeTl
YuuBepcuTeTTiH Be6-caiThl: http://web.itu.edu.tr/adali/

MekeH-xaiibi: Macsak ayaanbl, Pemat Hypu Keliecl, Ne: 13, 34467 Capbiep/Crambys, TypKus
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