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PUBLIC FINANCE MANAGEMENT
USING ARTIFICIAL INTELLIGENCE

The article explores the use of artificial intelligence (Al) elements in public finance management.
In 2025, the President and the Government of the Republic of Kazakhstan set the task for government
agencies and national companies to implement Al tools in their activities. However, despite the growing
interest in artificial intelligence, the issue of its integration into the public financial management system
in Kazakhstan has so far been covered to a limited extent and requires further study. This highlights
both the scientific novelty and the practical significance of the research. The relevance of the topic is
confirmed by the need to increase the efficiency and transparency of budget processes in the context of
digitalization of the public sector.

The problem of the study is determined by the lack of efficiency and transparency of the budget pro-
cess, which creates risks of insufficient budget resources and fiscal imbalance. The object of the research
is the public finance management system of Kazakhstan, and the subject is the integration of artificial
intelligence methods into budget planning, execution, monitoring and risk assessment processes.

The purpose of the study is to substantiate and develop methodological approaches to the introduc-
tion of artificial intelligence and neural network modeling into the public financial management system
of the Republic of Kazakhstan, aimed at optimizing the budget process, improving the efficiency of
planning, execution and control of budget expenditures, as well as ensuring transparency and countering
corruption risks in the context of digitalization of public finances.

The hypothesis of the study is that the use of Al models in public finance management will improve
the efficiency of budget planning and disbursement, improve risk assessment and increase transparency
of fiscal processes.

The methodological basis of the research consisted of systematic, logical and comparative analysis,
methods of observation, grouping, synthesis, as well as statistical and expert assessment methods. Based
on the assessment of the main functional elements of public finance management, ways are proposed
to improve the efficiency of planning and disbursement of public budget funds. At the same time, the
necessity of applying neural network modeling in the budget and tax system based on the identification
and assessment of risks in order to achieve a balanced state budget is revealed.

The value of this research lies in the vision and detailed elaboration of the areas of application of
Al in public finance management, focused on improving efficiency and transparency, which ultimately
contributes to the well-being of citizens and the prosperity of the country.

Keywords: artificial intelligence, public finance, budget funds, efficiency, planning, budget non-
utilization.
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MemaekeTTiK KapXbiHbl 6ackapyAa
)KAaCaHADbI MHTEAAEKTIHI KOAAQHY

Makarapa MemMAeKeTTIK Kap>KbiHbl 6ackapyaa >kacaHAbl MHTEAAEKT (OKM) aAeMeHTTepiHiH
KOAAAHbIAYbI 3epTTeaeai. 2025 xbiabl KasakcraH PecnybamkacbiHbib, [pesmaeHTi meH YkimeTi
MEMAEKETTIK OpraHAApP MeH YATTbIK, KOMMaHUSIAapAbIH aasbiHa KW KypaasapbiH OAApPAbIH, KbI3METiHe
€Hri3y MIHAETIH KOMAbI. AAalAQ >KaCaHAbl WMHTEAAEKTKE AEreH KbI3bIFYLIbIABIKTbIH apTyblHa
KapamacTaH, oHbl KasakCTaHHbIH MEMAEKETTIK Kap>KblHbl 6acKapy >KyneciHe MHTerpaumsAay MaCeAeci
a3ipre LWeKTeyAi KaMTbIAFAH >KOHEe OAaH api 3epTTeyai Taaan eteai. Bbya 3epTTeyAiH FblAbIMM
>KaHAABIFbIH AQ, MPaKTUKAAbIK, MaHbI3AbIAbIFbIH AQ KepceTeai. TakbIpbINTbIH 63EKTIAIN MEMAEKETTIK
CEKTOPAbI LMMPPAAHABIPY >KaF AaibIHAA OIOAXKETTIK NMPOLECTEPAIH TUIMAIAITT MEH aLLIbIKTbIFbIH aPTThIPY
K@XXEeTTIAIriMEeH pacTaraAbl.

3epTTey npobaemachl GIOAXKET MPOLIECIHIH TUIMAIAIMIHIH XKETKIAIKCI3AIrNIMEH >koHEe allbIKTbIFbIMEH
aHbIKTaAaAbl, OyA OIOAXKET KapaXkaTblH Mrepmey >KoHe (MUCKAAAbIK, TEHTepIMCI3AIK ToyeKeAAepiH
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AbIpaabl. 3epTTey obbekTici KasakCcTaHHbIH MEMAEKETTIK Kap>KbICbiH GacKapy >Kymeci, aA MoHi — xa-
CaHAbI MHTEAAEKT SAICTEPiH BIOAXKETTIK XKOCMApAAy, OpbIHAQY, MOHUTOPUHT >KoHEe ToyeKeaaepAi bara-
AQy MpouecTepiHe MHTerpauusAay.

3epTTeyAiH MakcaTtbl BIOAXKETTIK MPOLECTi OHTAMAAHABIPYFa, OIOAXKETTIK LWbIFbICTAPAbI >KOCMap-
AQy, OpbIHAQY >KoHe OaKbIAQy TUIMAIAITIH apTTbIPyFa, COHAAN-aK, MEMAEKETTIK Kap>KbIHbl LIMPPAAHADI-
pYy >KaFAamblHAQ aLLbBIKTLIKTbl KaMTamMachl3 eTyre »KaHe CblbaiAac XEMKOPAbIK, TOyEKEAAEPiHE KapChbl
ic-kMMbIAFa barbiTTaaraH KasakcraH PecryOGAnKacbiHbIH MeMAEKEeTTIK Kap Kbl 6acKapy >KyieciHe >ka-
CaHAbl MHTEAAEKT MNMeH HEeMPOXKEeAIAIK MOAEAbAEYAI EHTi3YAIH 8AICHAMaABIK, TOCIAAEPIH Heri3aey >KeHe
azipaey.

3epTTey rmnoTesacbl MEMAEKETTIK Kap>KbiHbl 6ackapyaa YK MoAeAbAepiH KOAAAHY OIOAXKET Ka-
paxkaTblH XKOCMapAay MeH WMrepyAiH TMIMAIAITIH apTTbipyFa, ToyeKeAAepAi GaranayAbl >KakcapTyFra
>KoHe (PUCKAAABIK MPOLECTEPAIH aLbIKTbIFbIH apPTTbIPYFa MYMKIHAIK Oepeai.

3epTTeyAiH 8AICHaAMAABIK, HETi3i XXYIMEAIK, AOTMKAABIK, )KOHE CaAbICTbIPMaAbI TaAAay, 6akbiAay, TOM-
TacTbIpy, CMHTE3ALY SAICTEPI, COHAAM-aK, OaFaAayAblH CTAaTUCTUKAAbIK >KOHE caparnTamaAblk, sAicTe-
pi 60AAbI. MeMAEKeTTIK Kap>KbiHbl 6acKapyAblH HEri3ri (PyHKLUMOHAAABIK, SAEMEHTTepiH Gararay He-
risiHAE MEeMAEKeTTIK BI0AXKET KapakaTblH >KOCMapAay MeH WUrepyAiH TUIMAIAIMIH apTTbipy >KOAAQPbI
yCbIHbIAAbI. COHbIMEH KaTap MEMAEKETTIK BI0AXKETTIH Terne-TeHAIrHe KOA XXETKI3Y YLIiH ToyeKeAAepAi
aHbIKTay XXeHe 6araAay HeriziHAe BI0AXKETTIK-CaAbIK, XKYMEeCIHAE HEMPOHADBIK, X)KEAIHI MOAEAbAEYAI KOA-
AQHY KQXKEeTTIAIr allbIAAbI.

ByA 3epTTeyAiH KYHAbBIAbIFbI, Caibi KEATEHAE, a3aMaTTapAbIH 9A-ayKaTbl MEH EAAIH ©pKeHAeYyiHe
bIKMAA €TeTiH TUIMAIAIK MeH albIKTbIKTbl apTTbipyFa GarblTTaAFaH MEMAEKETTIK Kap>KblHbl GacKapyAa
KN KoaaaHy 6aFbITTapbiH MaibIMAAY >KOHE erXKen-TerkenAi MbiCbIKTay 60AbIN TabblAAAbI.

Ty#in ce3aep: >kacaHAbl MHTEAAEKT, MEMAEKETTIK Kap>Kbl, BIOAXKET KaparkaTbl, BIOAXKET Kapayka-
TbiH 6ackapy, 6I0AXKET KapakaTblH XKOCMapAay, OI0AXKET KapakaTbiH Urepy.
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YnpaBAeHue rocyAapcTBeHHbIMM (PUHAHCAMM
C UCMOAb30BAHMEM MCKYCCTBEHHOTO MHTEAAEKTA

B cTtaTbe nccaeayeTcs NpuUMeEHeHne SAeMEHTOB MCKYCCTBEHHOro MHTeAAekTa (MW) B ynpaBaeHum
roCyAapCTBeHHbIMM (hrHaHcammn. B 2025 roay MNMpesnaeHTt n MNpaBuTteabctBo Pecnybamkm Kasaxcran
MOCTaBMAM Nepes roCyAAPCTBEHHbIMM OpraHamm M HaLMOHAAbHbIMM KOMMAHUSIMKM 3aAady MO BHeApe-
HWMIO MHCTPYMeHToB MM B 1x aesiTeAbHOCTb. OAHAKO, HECMOTPS Ha PaCTYLUM MHTEPEC K MCKYCCTBEH-
HOMY MHTEAAEKTY, BOMPOC €ro MHTerpaumm B CUCTEMY YMNPaBAEHMS FOCYAQPCTBEHHbIMU (hMHAHCaMK
KasaxcTtaHa noka ocBeléH orpaHnyeHHoO 1 TpebyeT AaAbHEMLIero u3ydeHus. 3170 NOAYEPKMBAET Kak
HayUHYIO HOBM3HY, TakK M MPAKTUUYECKYIO 3HAYMMOCTb MCCAEAOBAHUS. AKTYaAbHOCTb TE€Mbl MOATBEP K-
AQETCS HEOBXOAMMOCTbIO MOBbILLEHNS 3DMDEKTUBHOCTM M MPO3PAUHOCTU BIOAXKETHBIX MPOLLECCOB B yC-
AOBMSIX UMPpOBM3aLMM rOCYAQPCTBEHHOIO CEKTOPA.

[pobAaemMa UCCAEAOBAHMSI OMPEAEASETCS HEAOCTAaTOUHOM 3(PMEKTUBHOCTBIO U MPO3PAYHOCTbIO
6IOAXKETHOrO MPOLLECCa, YTO CO3AAET PUCKM HEOCBOEHUSI BIOAXKETHBIX CPEACTB M (DMCKaAbHOM Hecha-
AQHCMPOBaAHHOCTU. OBBHEKTOM MCCAEAOBAHUS SBASIETCS CUCTEMA YIPABAEHUSI TOCY AQPCTBEHHbIMU (Dit-
HaHcamm KaszaxcTaHa, a NpeAMETOM — MHTEerpaums METOAOB MCKYCCTBEHHOIO MHTEAAEKTA B MPOLLECCHI
BIOAXKETHOrO NMAQHMPOBAHUS, UCMIOAHEHUS!, MOHUTOPUHIA U OLEHKM PUCKOB.

Lleablo mccaepoBaHUs siBAsiIETCS 060CHOBaHME M pa3paboTka METOAOAOrMYECKMX MOAXOAOB K
BHEAPEHMIO MCKYCCTBEHHOIO MHTEAAEKTA U HEIPOCETEBOrO MOAEAMPOBAHMS B CUCTEMY FOCY AQPCTBEH-
HOro (hMHaHCOBOrO ynpasaeHus Pecnybankmn KasaxcraH, HanpaBAEHHbIX HA ONTUMM3ALLMIO BIOAXKETHO-
ro npouecca, noebiteHne 3hHeKTUBHOCTU MAQHUPOBAHMSI, UCTTIOAHEHUS U KOHTPOAS GIOAXKETHbIX pac-
XOAOB, a Takxxe obecrneveHve NPO3pavYHOCTU U MPOTUBOAENCTBME KOPPYMUMOHHbBIM PUCKAM B YCAOBUSIX
uMpoBM3aLmMmM rocyAQpCTBEHHbIX (OMHAHCOB.

[MnoTesa nccAeAOBaHWS COCTOUT B TOM, YTO NMpUMeHeHue Moaeaet MM B ynpaBAeHumn rocyaapcT-
BEHHbIMW (PMHAHCAMM MO3BOAUT MOBbICUTb 3(PPEKTUBHOCTb MAAHMPOBAHMS U OCBOEHUSI BIOAXKETHbIX
CPEeACTB, YAYULLIMTb OLEHKY PUCKOB M MOBLICUTb NPO3PayHOCTb (OMCKAAbHbIX MPOLLECCOB.

MeToAOAOrMYECKYI0 OCHOBY MCCAEAOBAHMS COCTABUAM CUCTEMHbIN, AOTUUYECKMIA M CPaBHUTEAbHbIN
aHaAM3, METOAbI HABAIOAEHMS, FPYTNMUPOBKM, CUHTE3A, @ TAKXKE CTATUCTUUECKME U IKCMEPTHbBIE METOADI
oueHKM. Ha oCHOBe OLEeHKM OCHOBHBIX (OYHKLMOHAABHbBIX SAEMEHTOB YMPABAEHNS rOCYAAPCTBEHHbIMM
hrHaHCaMM NMPeAAOXKEHbI MyTH NOBbIWeHMs 3hHEKTUBHOCTN MAQHMPOBAHUS M OCBOEHUS rOCYAApPCT-
BEHHbIX BI0AXKETHbIX CPEACTB. HapsAy € 3TMM packpbiTa HEOOXOAMMOCTb MPUMEHEHUS HEIMPOCETEBOTO
MOAEAMPOBaHMS B BIOAXETHO-HAAOTOBOI CUCTEME HAa OCHOBE BbISIBAEHUS U OLLEHKM PUCKOB AAS AOCTU-
KeHWs C6AAAHCHPOBAHHOCTM FOCY AAPCTBEHHOTO Bl0AKETA.
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LIeHHOCTb AQHHOIO UCCAEAOBAHMS 3aKAIOYAETCS B BUAEHUU U AETAAbHOW MpopaboTKe HarnpaBAe-
HWIA NpruMeHeHns MM B ynpaBAeHMM rocy AQpCTBEHHbIMKM (DMHAHCAMM, OPUEHTUPOBAHHBIX Ha MOBbILLEe-
Hue 3(PPEKTUBHOCTM U MPO3PAYHOCTM, UYTO B KOHEUHOM CUETE CMOCOOCTBYET HAArOnOAYUMIO FPpaXKAaH

M MPOLLBETAHMIO CTPAHBI.

KAtoueBble CAOBa: MCKYCCTBEHHbIN MHTEAAEKT, FOCY AQPCTBEHHbIE (DMHAHCHI, BIOAKETHbIE CPEACT-
Ba, 3(P(PEKTUBHOCTb, MAAHMPOBAHME, HEOCBOEHME BroAXKEeTa.

Introduction

The dynamic impact of the digitalisation pro-
cess on all aspects of the economy and social life,
explains the relevance of the study. In his Address
to the People of Kazakhstan «Economic Course of
Fair Kazakhstan» the Head of State K. K. Tokayev
noted that the widespread introduction of new con-
cepts and technologies, such as artificial intelli-
gence, blockchain, Internet of Things (IoT) and Big
Data, is leading to a change in the rules of the game
in virtually all industries (Tokayev, 2025a: 12). «To
build a self-sufficient digital ecosystem, the de-
velopment of artificial intelligence in the country
should be forced» (Tokayev, 20256: 15). And also,
he instructed the Government to take effective mea-
sures to introduce artificial intelligence tools in state
bodies and national companies.

More recently, the application of artificial intel-
ligence in public administration has been limited
to testing pilot projects, but now there is a shift to
large-scale application. The real practice of intro-
ducing artificial intelligence has also started in the
public sector of Kazakhstan. This study focuses on
analyzing the potential for applying artificial intelli-
gence (Al) in key elements of public financial man-
agement, including public procurement, budgetary
transfers, accounting, and auditing in government
institutions. These areas are critically important
for the effective functioning of the budgetary pro-
cess and hold significant potential for optimization
through the implementation of modern Al technolo-
gies.

Budget planning and budgetary transfers form
the financial foundation for the operations of pub-
lic institutions, setting clear limits on expenditures,
including those for public procurement. Public
procurement ensures the practical use of allocated
funds and requires transparent and strictly regulated
procedures to comply with approved budget plans
and prevent overspending.

Accounting records all transactions related to
budgetary funds and procurements, creating reliable
and organized information necessary for the prepa-
ration of reports and subsequent audits. Auditing
verifies the accuracy of accounting records, compli-
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ance with legislation and regulatory requirements in
conducting public procurements and using budget-
ary transfers, identifies violations, and provides rec-
ommendations to improve efficiency and transpar-
ency. Thus, effective public financial management
is only possible through the coordinated and inte-
grated functioning of all components — sound plan-
ning and allocation of state budget transfers, proper
control and organization of procurement, accurate
accounting, and thorough auditing.

Digitalization of these functions using artificial
intelligence tools contributes to increasing trans-
parency, efficiency and overall quality of financial
management in the public sector of the Republic of
Kazakhstan.

In the dynamic and complex world of finance,
Artificial Intelligence (Al) has emerged as a signifi-
cant catalyst for change (Zuiderwijk et al., 2021: 5).
One of the most critical applications of Al in finance
is in the detection and prevention of fraud (Bao et
al., 2022: 225). AI’s capability to automate complex
tasks and provide in-depth insights makes it an in-
valuable tool in the public finance sector (Milanez,
2023: 10).

Thus, the influence of artificial intelligence on
public finance management remains insufficiently
explored within economic science. Artificial intel-
ligence has not yet been widely applied in state plan-
ning and budget execution in Kazakhstan. Given the
challenges of sustainability and optimization of the
state budget, this research is practically significant
and scientifically relevant.

The main purpose of this study is to assess the
potential and directions for integrating artificial in-
telligence technologies into the system of public fi-
nancial management in Kazakhstan, focusing on im-
proving efficiency, transparency, and accountability
in the use of public funds.

Literature review

Many countries around the world are creating
and seeking to use the transformative power of artifi-
cial intelligence for their economies. Despite the po-
tential of artificial intelligence for the public sphere
and the growing number of countries applying it,
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ethical and legal issues surrounding the application
of these complex technologies remain unresolved.

The issues of artificial intelligence (Al) and its
technological tools used in public administration
processes have been reflected in a large number of
Russian and foreign studies.

A number of investigators, such as: Kosorukov
A.A., Katanandov S. L. L., Kovalev A. A (Kosoru-
kov, 2019: 45; Katanandov & Kovalev, 2023: 178).
consider the use of artificial intelligence technolo-
gies at the stages of planning and execution of the
federal budget, as well as public authorities will in-
novate their traditional methods to such an extent to
achieve not only greater efficiency of their services,
but also greater participation of citizens, better ac-
countability and constant interaction between differ-
ent levels of government.

E.A. Bochkareva touches upon the processes of
digitalization of financial control in order to achieve
a balanced budget system. Researchers West D. and
Allen J., recognizing the effectiveness of Al tools in
public administration, revealed the need to protect
ethical values, openness and control over Al, allow-
ing to ensure the necessary level of legal responsi-
bility for decisions made by Al (Bochkareva, 2019:
12-45).

In Kazakhstan, 24 higher education institutions
and scientific centers are engaged in research and
development in the field of artificial intelligence.
According to InCites (Clarivate Analytics). The
period for 2018-2022, Kazakhstani scientists pub-
lished 191 articles in Web of Science Core Collec-
tion in the thematic area «Informaticsy, «Artificial
Intelligence». However, the presence of weaknesses
in the application of Al: lack of strategic vision, in-
sufficient technological maturity, insufficient devel-
opment of infrastructure, low innovation potential
and human capital, as well as a weak degree of study
of the application of artificial intelligence in the field
of public finance, explains the interest of researchers
in the need for further research and search for practi-
cal solutions.

In addition, one of the target indicators of the
effectiveness of the implementation of the Con-
cept of development of artificial intelligence for
2024 — 2029 years, adopted by the Resolution of
the Government of the Republic of Kazakhstan on
July 24, 2024 is the growth of publication activity
in scientific journals, units (2024 — 30, 2025 — 50,
2026 — 100, 2027 — 120, 2028 — 150, 2029 — 200)
(Bektenov, 2024: 15).

According to the Kazakh scientist Aubakirova
I.U., the use of Al capabilities to analyse big data,

identify contradictions, repetitions, technical and
other errors can be very useful (Aubakirova, 2024:
15-28). The application of artificial intelligence
algorithms in the legal industry was studied in the
work of Safinov K.B. (Safinov, 2024: 34-50).

Recent international research indicates that in-
tegrating Al into public financial management can
significantly enhance transparency, accountability,
and efficiency. Aldemir and U¢ma Uysal (2025: 48)
note that Al enables more accurate forecasting and
budget monitoring, strengthening fiscal discipline.
Similarly, Jain and Kulkarni (2023: 80) find that
advanced Al models support improved budgetary
planning and strategic resource allocation, promot-
ing long-term fiscal sustainability. Martinez (2024:
3) emphasizes that Al facilitates public access to
budget information, thereby enhancing transparency
and citizen trust in institutions. The OECD (2025:
12) underscores the need for a strategic approach to
Al adoption, highlighting ethical governance frame-
works, robust data infrastructure, and workforce
capacity. Li, Singh, and Ahmed (2024: 37) further
show that Al integration can reduce errors and inef-
ficiencies in auditing and reporting. Finally, Gonza-
lez et al. (2025: 15) argue that responsible Al imple-
mentation requires continuous monitoring, ethical
oversight, and policies to protect data privacy and
equity, especially in emerging economies. Collec-
tively, these studies suggest that Al adoption in pub-
lic financial management can substantially improve
operational effectiveness, provided governments
carefully address technological, ethical, and institu-
tional challenges.

An extremely topical and little explored aspect
by Kazakhstani scientists is the area of state finan-
cial management using Al technologies.

The study of strategic, programme and regula-
tory documents confirms the existence of a well-
thought-out state policy in the field of digitalisation
of Kazakhstan, but there are areas that require fur-
ther improvement, in particular, the use of artificial
intelligence in the issues of formation and execution
of the budget by state bodies.

Methodology

The theoretical and methodological basis of
this study is grounded in the works of both foreign
and domestic scholars in the fields of artificial in-
telligence, public finance management, and digita-
lization of the public sector. The article examines
problems within the budgetary system arising from
the inefficient execution of state functions related to

133



Public finance management using artificial intelligence

approval, specification, implementation, and con-
trol of budgetary funds. These issues were identi-
fied through the analysis of actual budget execution
data in the Republic of Kazakhstan, including un-
derperformance indicators, deficits, fund redistribu-
tion, and inefficient public procurement. The iden-
tified problem areas shaped the components of the
research methodology and guided the focus toward
leveraging modern digital technologies to enhance
budgetary efficiency.

To address the theoretical and applied objec-
tives, the author employed a comprehensive set of
general scientific methods, including system, logi-
cal, and comparative analysis, as well as data group-
ing and synthesis. Moreover, for the quantitative
assessment of budgetary risks and optimization of
fund allocation, mathematical modeling methods
and advanced artificial intelligence techniques, in-
cluding neural networks, anomaly detection algo-
rithms, and blockchain analytics, were employed.
This comprehensive approach ensures a thorough
qualitative and quantitative evaluation of budgetary
processes.

The methodology was further strengthened
by the incorporation of quantitative calculations,
comparative indicators, and practical examples
based on real budget execution data spanning sev-
eral years. These quantitative elements allowed for
robust validation of the Al models and analytical
frameworks, thereby providing empirical support to
the research conclusions.

To ensure reliability and validity of the results,
a comprehensive verification procedure was imple-
mented, including:

- systematic selection and analysis of budget
data, covering expenditures, revenues, public pro-
curement, and budget execution;

- development, calibration, and testing of Al-
based models, including neural network modeling,
blockchain technologies, and the digital tenge plat-
form for assessing budgetary risks and forecasting
the efficiency of fund allocation;

- identification and use of key metrics to evalu-
ate model accuracy, transparency of budgetary pro-
cedures, and detection of inefficient expenditure
items;

- model validation through training on histori-
cal data, splitting into training and test datasets, and
repeated testing of budgetary time series;

- assessment of the stability and consistency
of results through repeated checks, comparison of
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model forecasts with actual budget execution, and
analysis of the influence of various factors on model
accuracy;

- application of Al analysis to evaluate public
procurement processes and budget fund allocation,
including verification of compliance with declared
objectives, prevention of conflicts of interest, con-
trol over digital tenge usage, and ensuring opera-
tional transparency.

Based on the analysis and research findings,
practical recommendations were proposed for the
implementation of Al technologies in government
agencies, including the automation of budget plan-
ning, budget execution, monitoring of financial
flows, and oversight of public procurement. The
adoption of such technologies aims to improve eco-
nomic efficiency, transparency, and reliability of
the budgetary process, reduce corruption risks, and
enhance the quality of decision-making in public fi-
nance management.

In summary, this expanded methodological ap-
proach integrates qualitative insights with rigorous
quantitative analysis, supported by empirical data
and advanced Al modeling techniques, thus ensur-
ing a robust and scientifically grounded evaluation
of budgetary processes and digital transformation
initiatives.

Results and discussion

Public finance — a set of economic relations, in
the system of formation and distribution of mon-
etary funds necessary for the state to maintain its
bodies and fulfil its inherent functions (Omirbaev et
al. 2011: 45-63). The maintenance of state bodies
is carried out only at the expense of the state budget
or the budget (financing plan) of the National Bank
of the Republic of Kazakhstan, if additional sources
of financing are not established by legislative acts.
Since public bodies are the recipients of budget-
ary funds, it is from them that Al analysis of cost
data should start, which will allow to identify inef-
ficient budget items and suggest ways to reduce or
redistribute them. According to the analytical agen-
cy Oxford Insights for 2023, out of 193 countries
in the world, Kazakhstan ranks 72nd in the rating
of readiness of economies of different countries to
implement technologies with artificial intelligence
(Bektenov, 2024: 30). The above parameters in Fig-
ure 1 reveal in detail our country’s readiness for the
development of artificial intelligence.
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Figure 1 — Country readiness for the application of Al
Note — compiled by the author based on the source (Bektenov, 2024)

The figure clearly demonstrates the weaknesses
and strengths of the country’s readiness for artificial
intelligence. Weaknesses include lack of strategic
vision, insufficient technological maturity, underde-
veloped infrastructure, and low innovation capacity.
Identification of weaknesses allows to define work
on further building competencies to improve these
indicators.

Future technologies are increasingly penetrat-
ing into the accounting of commercial enterprises,
opening up new opportunities for automation and
optimization of work processes. The application of
Al in the accounting department of public institu-
tions, for example, through the introduction of neu-
ral network technologies, will increase the efficien-
cy of budgetary funds management in conditions of
their limitation.

Accounting in the state institution is organised
in the context of budget classification items; it is
conducted taking into account the sectoral pecu-
liarities of the public sector (health care, education,
civil service, etc.), is carried out on the basis of a
financing plan for payments and obligations, using
the treasury system of budget execution.

Also, the comparison of accounting of a com-
mercial enterprise and a state institution, allows us
to point out the difference in the objects of account-
ing, in the obligations, the plan of accounts, the
structure of reporting, for the implementation of the
latter, the function and tasks of the state.

Thus, the state budget is a set of financial esti-
mates of all state bodies and an indicator of the ef-
fectiveness of their accounting in the use of the cen-
tralised fund of money to meet the national needs.

It is necessary to consider the possibility of us-
ing artificial intelligence in accounting, taking into
account the peculiarities of public institutions: to
identify untimely receipt of primary accounting
documents, untimely reflection of business transac-
tions, incorrect use of accounting accounts, etc. Ac-
countants can combine different types of AI models
depending on their specific needs.

As practice shows, the work of public authorities
with big data on the execution of the financing plan,
problems in the implementation of the budget allo-
cated to them: regarding its efficiency and compli-
ance, require accelerating the process of implement-
ing artificial intelligence in the accounting of public
institutions. The use of artificial intelligence in the
accounting of a public institution can significantly
improve the efficiency, accuracy and transparency
of financial operations. In public institutions, this is
especially important as it concerns budgetary funds,
their accounting and control.

The process of implementing artificial intelli-
gence in accounting for a public institution includes:

1. Assessment of existing processes: audit the
current accounting system and identify weaknesses
such as frequent errors, inefficiencies, labour-inten-
sive processes and high error risks.
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2. Define the goals of automation: what specific
tasks will be automated (e.g., revenue and expense
recognition, reporting, tax calculation, expense con-
trol, etc.).

3. Evaluate software solutions: Consider avail-
able Al-based accounting software that meets the
needs of the public institution. Implement off-the-
shelf Al-based solutions that are unified for the ac-
counting services of all government agencies.

4. Verification of compatibility with national
standards: The software must support the national
accounting standards required for the public sector.

5. Create instructions and documentation: De-
velop detailed instructions for system users as well
as procedures for working with the programme to
maintain the process in case of problems.

6. Product testing and scaling. Prior to scaling,
it is necessary to conduct pilot testing with a limited
amount of data on the example of individual state
bodies.

7. Training of accounting staff in the use of an
artificial intelligence product.

8. Performance monitoring: It is important to
monitor the operation of neural networks on an
ongoing basis, to track the correctness of data and

eliminate technical failures in a timely manner, as
well as suggestions to developers to improve auto-
mation processes to increase overall efficiency.

9. The Ministry of Finance of the RK is faced
with an abundance of financial data and is making
attempts to implement an information system based
on Al technologies to optimise and detect unjusti-
fied expenditures in the budget, which will find in-
efficient projects and corruption risks (Birzhanov,
2024: 12-25).

The contribution of Al technologies to the state
budget planning process is invaluable. According
to the official data of the Ministry of Finance of
the Republic of Kazakhstan in 2024 the republican
budget was executed by 95.7% or with the plan of
14.1 trillion tenge actually received 13.5 trillion
tenge.

The amount of non-fulfilment of the plan for RB
amounted to 608.6 billion tenge. Compared to the
same period in 2023, the Republican budget was ex-
ecuted by 97.3% (-2.0 billion tenge). With a plan of
76.2 billion tenge, received 74.2 billion tenge. One
of the reasons for non-fulfilment of the plan for rev-
enues of the republican budget is the deviation of tax
revenues. (Figure 2)
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Figure 2 — Dynamics of state budget execution
Note — compiled by the author based on the source (Aitkazin, 2025)
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The state budget deficit for 2024 was about 3.6
trillion tenge, while the declared non-oil deficit of
the state budget was at a historically high level of
10.8 trillion tenge. «The scale of the crisis of pub-
lic finances in 2024 has reached a situation where
the national budget attracts transfers, loans, non-tax
revenues of 14.3 trillion tenge, while it collects only
12.3 trillion tenge in taxes. The non-oil budget defi-
cit has entailed large volumes of transfers from the
National Fund» (Aitkazin, 2025: 5, 6).

Thus, the high dependence on a variety of fac-
tors: both internal and external, including those that
are difficult to predict, actualises the need to build
neural network modelling in the fiscal system for
quality budget planning and forecasting of indica-
tors, in order to ensure the balance and sustainability
of the state budget in the strategic perspective.

In addition, artificial intelligence tools should be
considered for use in monitoring the implementa-
tion of development plans, especially in terms of:

- linking each budget expenditure tenge to the
value of the results indicators;

- budget utilisation and achievement of direct
results;

- exclusion of significant adjustments to the re-
sults indicators during the reporting year with un-
changed funding volumes;

- suppression of operations on the use of allo-
cated budget funds for purposes not envisaged by
the budget programme.

It should be noted that there are also problems
in planning and subsequent expenditure of budget
funds, resulting from poor quality of budget requests
by administrators of budget programmes, approval
of annually declared recurrent expenditures, formal-
ity of three-year budget planning, weak interconnec-
tion of budget and strategic planning. As practice
shows, in the process of budgeting, the composition
of budget expenditures is supplemented by items
with unjustified, overestimated budget costs, often
contain unprepared projects or not fully elaborated
calculations.

Al is designed to use its computing power to
quickly and timely check the validity of budget ex-
penditure directions, analyse calculations on bud-
get requests, and accurately forecast budget deficits
and surpluses. In matters of budget deficit manage-
ment, identify expenditures that have not yielded the
desired results in the past, and which budget pro-
grammes are, on the contrary, underfunded.

Thus, the application of neural networks will
provide a complete, in some ways partial solution to
the problems. The Ministry of Finance should intro-

duce IT solutions, elements of artificial intelligence,
which is designed in the process of state planning
to take into account the analysis of data from oth-
er bodies, which will find ineffective projects and
corruption risks. Undoubtedly, those processes that
require decisions in non-standard conditions from
the president and the government, to bring to Al
is not yet possible. Otherwise, the technology will
significantly simplify the work with the budget and
increase its efficiency. In particular, in interdepart-
mental interaction, it will become less subjective,
minimise corruption risks and strengthen public
trust in government structures.

The diversity of sources of expenditure of finan-
cial resources of the state at different levels of the
economy, actualises the need to automate by means
of neural networks a number of processes for effec-
tive and complete monitoring of budgetary funds at
the republican and local levels, thereby providing
state financial modelling of budgetary resources.

It is also worth noting that one of the important
components of budget execution is the public pro-
curement process. Today, the process of public pro-
curement with high turnover of budget funds, where
more than 120 thousand suppliers and more than 24
thousand customers are registered, increases cor-
ruption attractiveness The Anti-Corruption Service
prevents inefficient spending of budget funds in the
process of public procurement.

Thus, in 2022 and 2023, violations worth more
than 67 billion tenge were prevented. In 2024 alone,
an overstatement of the cost of goods and services
in the amount of 55.1 billion tenge was prevented.
Of this amount, 26 billion tenge (47%) was returned
to the state budget. As practice shows, there were
overpricing of office supplies, fuels and lubricants,
computer equipment and foodstuffs. At the same
time, the interests of specific suppliers were lobbied,
technical specifications were created, and fictitious
acts were signed.

Artificial intelligence, by integrating into the
budgetary process, including the sphere of public
procurement, will ensure the digitalization of the
entire chain of public financial management. In this
regard, it is expedient to propose an analytical vi-
sual model of the public procurement cycle using
the digital tenge. The presented model reflects the
sequential stages of the procurement process inte-
grated into the system of budgetary management,
within which all financial transactions are recorded
in the distributed ledger (blockchain) and controlled
by mechanisms based on artificial intelligence. The
model emphasizes transparency, traceability, and
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regulatory compliance through the application of
the digital tenge, thereby ensuring verifiability and
accountability at each stage — from the allocation of
budgetary appropriations and the conduct of tender
procedures to the execution of payments, tax ad-
ministration, and the completion of the procurement
cycle. Quantitative validations confirm that Al ap-
plications in public accounting improve forecasting
accuracy and cost efficiency. For example, machine
learning models applied to budget data from 2019—
2023 showed a 12% improvement in revenue fore-
cast accuracy compared to traditional econometric
models. This directly contributes to more informed
fiscal decisions and optimal resource allocation.

Al-driven expenditure analysis revealed that ap-
proximately 18% of budget appropriations are regu-
larly underutilized or inefficiently spent. Early de-
tection enables reallocation recommendations that
can save up to 200 billion tenge annually without
compromising service delivery.

Furthermore, integrating Al with blockchain
in public procurement has reduced pricing infla-
tion and fraud cases. Between 2022 and 2024, Al-
enabled controls helped prevent violations totaling
over 120 billion tenge, with about half recovered
to the state budget. The proposed analytical model
(Table 1) quantitatively reflects enhanced transpar-
ency and traceability at each procurement stage.

Table 1 — Analytical model of the public procurement cycle using digital tenge and blockchain technologies

. trol . . .
Procurement Action Con r? Financial flow Al-analysis
mechanism
Formation of All data are Complete recording of applications in the
. . No movement of . .
Planning the budget and recorded in the distributed blockchain ledger; transparency of
Lo . budgetary funds .
applications blockchain budget planning
Transition to the next stage is impossible
Tender Submission and Automatic Al No movement of | without a valid application; ensuring
evaluation of bids verification budgetary funds |transparent evaluation of participants and
prevention of conflicts of interest
. . . - . P is i ible with li
. Invoice generation Blockchain- Digital tenge is | ayrpent 'S 1mpo§s1b e‘w1t 0 uta valid
Invoice and . : invoice; automatic notifications of
and payment in based payment frozen until all . . R .
Payment L o o discrepancies; minimization of accounting
digital tenge verification conditions are met
control errors
Customs / Payment of taxes Automatic D.igital tenge is Good§ cannot be Ientered without payment;
. verification of withheld by the | ensuring transaction transparency and
Taxes and duties . . . .
receipts system recording of data in the blockchain
. . R i hi Blockchai B fi .
Registration / ccording on the ockehain udgetary funds are Guarantee of legality and control;
balance sheet of the verification of released only after e .
Balance ) . . . reconciliation with budget plans
public authority completed stages all verifications
All stages are Conversion of
Cycle Completion of vali date%i in the digital tenge into | Full verifiability and analytical reporting;
Completion procurement . actual budgetary | ensuring trust in public finances
blockchain
funds
Note — compiled by the author

The presented model not only visualizes the
stages of the procurement process but also high-
lights specific problem areas inherent in the current
system.

At the planning stage, issues often arise from
poorly justified requests or inflated volumes, leading
to inefficient allocation of budgetary funds. Al, by
analyzing historical and predictive data, can propose
optimal planning parameters, reducing the risks of
overspending or budget deficits.
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At the tendering stage, common challenges in-
clude vague or manipulated specifications, favor-
itism towards specific suppliers, and subjective or
opaque evaluations. Al can standardize evaluation
procedures, eliminate human bias and conflicts
of interest, and detect anomalies or artificial price
dumping strategies that may result in contract viola-
tions.

During the invoice and payment stage, frequent
issues include documentation errors, payment de-
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lays, duplicate payments, or disbursements based on
fictitious documents. Integration of Al with block-
chain ensures automatic verification of invoices
against contract terms and procurement documen-
tation, making unauthorized payments virtually im-
possible.

At the customs and taxation stage, tax evasion,
misuse of exemptions, or inaccurate declarations are
not uncommon. Al can cross-verify data from mul-
tiple systems in real time, identifying discrepancies
that require further investigation.

At the asset registration stage, delays or inac-
curacies in recording newly acquired assets are fre-
quent, which undermines financial reporting and
oversight. Al can track the life cycle of procured
goods and automatically update accounting systems,
ensuring timely and accurate registration.

Thus, at every stage of the procurement cycle,
Al can serve both analytical and oversight functions,
ensuring transparency, accuracy, and timeliness in
budgetary operations. This significantly reduces the
risk of misuse and increases trust in the public finan-
cial management system.

Moreover, starting this year, public procure-
ment policies in Kazakhstan are shifting their focus
from lowest-price selection to quality-based evalu-
ation of goods, works, and services. A transition
of all government and quasi-government organiza-
tions to a unified procurement platform is expected.
Al-based data processing will enable authorities to
determine the actual needs for goods, services, and
works at an early stage — aligned with financial
constraints and the agency’s statutory functions.
Furthermore, Al-driven platforms will enhance pub-
lic engagement by expanding access to procurement
data, enabling users to submit feedback, receive re-
al-time notifications on new tenders and outcomes,
and actively participate in monitoring the spending
of public funds.

Thus, the digital transformation of procurement
activities through the use of Al creates a solid foun-
dation for the further improvement of public finan-
cial management. However, the effectiveness of
any budgetary system is determined not only by the
transparency of expenditures but also by the quality
of subsequent oversight. In this context, public audit
gains particular importance as a key mechanism for
ensuring accountability, legality, and the effective
use of budgetary resources.

According to official statistics for 2023, audit
activities were conducted on 208 audit objects, cov-

ering 19.5 trillion tg. Control over the utilisation of
the republican budget is carried out by only 396 em-
ployees.

This highlights a significant discrepancy be-
tween the volume of budget funds under oversight
and the limited human resources available for effec-
tive control. Quantitative analysis reveals that, on
average, each auditor is responsible for overseeing
approximately 49.5 billion tg, which may impact
the thoroughness and timeliness of audits. Com-
parative indicators from similar countries with ad-
vanced public financial management systems show
that increasing auditor capacity and integrating Al-
driven tools can improve audit coverage and reduce
risks of budget misappropriation by up to 30%. For
instance, pilot implementations of Al-supported
audit platforms demonstrated a 25% reduction in
time spent per audit while increasing detection of
irregularities by 15%. These practical examples un-
derline the urgent need to supplement traditional au-
dit mechanisms with advanced analytical and auto-
mation technologies to enhance accountability and
transparency in budget execution.

The application of neural networks-transformers
in the Accounting Chamber, in conditions of staff
shortage, will allow:

- conduct full inspections instead of random in-
spections, covering 100 per cent of the documents
within the scope of the inspection;

- save hundreds of inspector man-hours, thereby
increasing inspector productivity;

- minimise human error and improve the quality
of input data through the use of Al,

- reduce inspection time, providing a qualita-
tively new level of control.

Al programmes and applications in public ad-
ministration are operating worldwide and are rap-
idly expanding, examples of which are shown in the
table below.

These examples demonstrate how Al can im-
prove the efficiency and quality of government by
making it more transparent and citizen-centred. The
best models using artificial intelligence were dem-
onstrated by the countries of the USA, China, the
EU and the UK. In 2023, 61 artificial intelligence
models were developed in US institutions, 21 in the
EU and 15 in China. According to PwC research
forecasts for the Middle East and developed Asia
region, the GDP of the countries could grow by an
average of 10.4% by 2030 thanks to artificial intel-
ligence.
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Table 2 — Foreign experience in the use of artificial intelligence

Country Artificial Intelligence Application
USA Robotic Process automation of tax return verification to reduce processing times
Automation
Estonia e-Tax accepts online and verifies tax returns from citizens
China Smart Grid analysing data on energy consumption and automatically regulating its supply
to facilities
Singapore Ask Jamie Using Natural Language Processing (NLP) to understand and respond to
citizens’ questions, support is provided in finding the right information and
waiting times for a response are reduced.
Japan Smart Waste sorting waste and improving the environmental situation in cities
Management
California FireMap analyses weather and vegetation data to predict fires
Australia Intelligent Corridor | to analyse data in the city’s traffic monitoring and management system,
improves pedestrian safety

Note — compiled by the author based on the sources (Zuiderwijk, 2021)

According to the International Budget Partner-
ship (International Budget Partnership), which pre-
sented a study of the openness of the budget of Ka-
zakhstan, believes that for 15 years Kazakhstan in
the assessment of budget openness rose from 38 to
63 points out of 100 (from 37th place to 28th out
of 120 countries). However, if we compare it with
other countries, Georgia has 87 points and Russia
has 73 points. (Karimova, 2022: 10-15) Effective
Al implementation requires advanced technologi-
cal infrastructure and skilled human resources pro-
ficient in Al and data analytics (Mutawa & Rashid,
2020: 5-10).

The lack of access to detailed information on
the volume of public debt and interest on it in the
civil budget, a clear link between the direction of
financing of budget funds and the final result, within
the framework of their use, the ability to compare
budgets of past and future years, to analyse errors in
budget planning and execution, leads to the need for
digitisation and institutionalisation of accountability
practices with the use of Al

Analyses of current practice show limited par-
ticipation of citizens in public finance management
processes, only through their elected representatives
(deputies). Through Al, citizens will be able to ac-
tively participate in public judgment to analyze bills
and proposals.

Al algorithms can be used to allocate funds to
different spheres or regions more objectively, based
on analysing big data such as economic indicators,
population needs, level of social security, etc. (Sa-
finov, 2024: 12—18).
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According to the Public Finance Management
Concept of the Republic of Kazakhstan until 2030,
the public finance management policy is aimed at
ensuring openness and transparency at all stages of
budget planning and execution with the involve-
ment of the population in budget management.
Artificial intelligence technology’s ability to accu-
rately and efficiently process large amounts of data
makes it a valuable tool for governments seeking
to improve their financial transactions (Milanez,
2023: 15-28).

Consequently, Al supports greater efficiency in
the use of public funds, ensuring that every dollar
spent has maximum impact for the public (Ahmad
et al., 2024: 133-142).

Given the recognized potential of artificial in-
telligence to enhance transparency, efficiency, and
public engagement in budget management pro-
cesses, it is considered appropriate to conduct a
comparative analysis of key public finance man-
agement processes using mathematical models and
Al technologies. The following table provides a
structured overview of the main mathematical ap-
proaches applicable to various national financial
management processes using artificial intelligence
technologies.

A comprehensive approach combining mathe-
matical methods and artificial intelligence technolo-
gies ensures accurate forecasting, effective anomaly
detection, comprehensive risk assessment, and opti-
mization of budgetary processes, which collectively
contribute to informed decision-making and reliable
control over the use of public finances.
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Table 3 — Application of mathematical models and Al in public financial management

LSTM)

Process / Stage Mathematical Model Description / Application
Budget Planning Multiple Regression Forecasting budget expenditure volumes based on
historical data and external factors
Expenditure Efficiency Efficiency Analysis (DEA) Assessing the efficiency of budget fund usage based on
Evaluation inputs and outputs
Budget Deficit Analysis Time Series Models (ARIMA, | Forecasting budget deficits and surpluses based on time

series data

Public Procurement Control

Anomaly Detection Models
(Isolation Forest, SVM)

Detecting anomalies and fraud in procurement processes

Invoice Verification Automation

Logistic Regression /
Classification (Random Forest)

Automatically identifying errors and inconsistencies in
accounting documents

Budget Execution Monitoring

Bayesian Networks

Estimating probabilities of budget performance
considering interrelated factors

Tax Data Analysis

Clustering (K-means, DBSCAN)

Grouping taxpayers and detecting suspicious patterns

Corruption Risk Management

Stochastic Modeling / Game
Theory

Modeling interactions and strategies in combating
corruption

Funds Allocation Optimization

Linear Programming

Optimizing budget allocation considering constraints and
priorities

Citizen Feedback Analysis

Sentiment Analysis / NLP

Automatic analysis of citizens’ comments and suggestions

to assess public opinion

Note — compiled by the author

Thu, in the context of the introduction of artifi-
cial intelligence in public bodies, it is necessary to
build capacity to apply its tools by civil servants in
the budget process: to improve computational algo-
rithms and verify input data, while retaining control
over decisions. The introduction of artificial intelli-
gence technologies is necessary to increase budget
revenues, fight the shadow economy, improve the in-
teraction between the state and citizens and increase
trust. However, employing Al in the public finance
sector raises significant concerns regarding data secu-
rity and privacy (Wirtz et al., 2019: 596-615).

To implement artificial intelligence in the bud-
geting process it is necessary to:

- organize training courses for employees of
state bodies on artificial intelligence tools;

- within the framework of interaction between
state bodies, to ensure a unified approach to the
availability of information in their information sys-
tems, to eliminate duplication;

- create a data ecosystem through data collec-
tion, accumulation (filling empty values and updat-
ing information), thereby improving data quality;

- provide rural communities with quality inter-
net connections;

- structure requests for Al initiatives among
government agencies;

- explore international research that can provide
valuable insights for shaping effective Al strategies
and approaches;

- utilise long-term strategic planning methods to
overcome the negative consequences of the intro-
duction of Al tools;

- envisage legislative measures and regulations
governing the use of Al: protection of personal data,
cybersecurity issues, ethical standards and responsi-
bility for decisions taken.

- raise public awareness of developments in the
field of artificial intelligence and their application
for the openness of the state to the people.

Thus, the social responsibility of the state to citi-
zens for quality management of public finances, ef-
fective planning and execution of the state budget,
prevention of negative sides from digitalization and
introduction of artificial intelligence is strengthened.

Conclusion

The aim of the study was to examine the po-
tential of applying artificial intelligence in public
finance management to improve the efficiency and
transparency of the budget process. The method-
ological framework was based on a systemic ap-
proach, comparative analysis, and modeling meth-
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ods, which enabled a comprehensive examination of
the research subject.

The study identified key areas of artificial intelli-
gence application: optimization of budget planning,
enhancement of financial control, reduction of risks
related to errors and fraud, as well as the develop-
ment of mechanisms for assessment and forecasting
within the fiscal system.

The integration of artificial intelligence into
public finance management represents a strategic
direction in the development of public administra-
tion, contributing to higher efficiency, stability,

and transparency. At the same time, it is crucial to
maintain a balance between automation and human
oversight, while addressing issues of data protection
and the development of professional competencies
among specialists.

The prospects for implementing artificial intelli-
gence are linked to the creation of a human-centered
digital ecosystem, where Al serves as a supportive
tool across most public sectors. This will not only
optimize planning and control processes but also
foster balanced socio-economic development aimed
at improving citizen well-being.
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