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Summary. Introduction. The process of making managerial decisions
under conditions of uncertainty is one of the most challenging tasks of modern
management. Limited information, the likelihood of unpredictable changes and
the need to take into account many factors make it difficult to choose the best
solution. In such conditions, traditional methods may not be effective enough,
which necessitates the use of approaches aimed at evaluating alternatives,
predicting possible consequences and minimizing risks.

Objective. The purpose of the article is to study the methods of
managerial decision-making under conditions of uncertainty, to assess their
effectiveness and to analyze the factors affecting the efficiency of this process.

Materials and methods. The study uses the methods of systematic and
comparative analysis and structuring of approaches to managerial decision-
making. The study is based on the analysis of scientific papers covering methods

of decision-making under uncertainty.
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Results. The study showed that modern approaches to management
decision-making can be divided into analytical, algorithmic, econometric and
digital methods. Analytical approaches are based on mathematical models and
statistical analysis. Algorithmic methods, such as regression analysis,
simulation modelling and machine learning-based forecasting, help to improve
the accuracy of risk assessment. Econometric methods ensure that the impact of
various factors on management decisions is taken into account, and digital
technologies allow for automated analysis of large amounts of data. The study
results confirm that the use of digital technologies, such as artificial intelligence
and decision support information systems, helps to improve the validity of
management decisions and minimise the impact of the human factor.

Prospects. Further research could be aimed at improving methods for
evaluating management decisions under conditions of uncertainty, developing
integrated forecasting models and automating decision-making processes, which
would increase their validity.

Key words: management decision-making, uncertainty, analytical
methods, algorithmic analysis, forecasting, simulation modeling, digital

technologies, information systems, artificial intelligence, risk assessment.

Anomauyia. Bcmyn. [Ipoyec yxeanenHs ynpasiinCbKux pileHb 8 YMO8aAX
HEeBU3SHAYEeHOCMI € OOHUM (3 Haubilbw CKIAOHUX 3A80AHb  CYYACHO20
menedxncmenmy. Obmedsxcenicmov iHpopmayii, UMOBIpHICMb Henepeobauy8anux
3MIH ma HeoOXiOHICMb 8paxysanHs bazamvox (haxmopis YCKIaAOHIOMb BUOID
ONMUMATILHO20 YNPABIIHCLKO20 PIUEHHs. VY maKkux ymosax mpaouyiini memoou
MOCYMb BUABUMUC HEOOCMAMHbO eDEeKMUBHUMU, WO 3YMOBIIOE NOmpedy y
BUKOPUCIAHHI NIOX0018, CNPAMOBAHUX HA OYIHKY AIbMEPHAMUSE, NPOSHO3YEAHHS
MOJICIUBUX HACTIIOKI8 Ma MIHIMI3ayiio pu3uKis.

Mema. Memow cmammi € 00CniOdCeHHs Memooi8  YXB8AaleHHs

VAPAGNIHCOKUX — pIUleHb 8  YMO08aX  HEeGU3HAYEHOCMI,  OYIHKa  IXHbOI
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Ppe3yIbmamueHoCmi ma aHani3 4YUHHUKIG, WO BNIUBAIOMb HA eheKmusHicmb
Yb020 npoyecy.

Mamepianu i memoou. Y npoyeci 00CHiONCEHHS BUKOPUCTNAHO MemOooU
CUCIEMHO20 | NOPIGHAIbHO20 AHANIZYy ma cmpyKmypusauii nioxodie 00
VX6ANeHHSI YNPABNIHCOKUX piuieHsb. J[oCniOdxiceHHs IPYHMYEMbCA HA  AHANI3E
HAyKOBUX Npayvb, wo GUCEIMIIOIMb Memoou YX6ANeHHs pIiuleHb 8 YMOB8AX
HeBU3HAYEHOCMI.

Pesynomamu. /[ocnioscenns nokazano, wo cy4acui nioxoou 00 yxeanieHHs
VIPABIIHCOKUX PIUEHb MOXNCYMb OYMU PO30IIEHI HA AHANIMUYHI, ANCOPUMMIUHI,
eKOHOMempuyHi ma yu@dposi memoou. Ananimuyni nioxoou 6a3yomevcs Ha
MAMeMamuyHux Mooeusax ma CmamucmudHoMy aHanizi. AneopummiuHi memoou,
30Kpema pezcpeciiinuil ananiz, iMimayitine MOOeI08AHHS MA NPOSHO3VE8AHHS HA
OCHO8I MAWUHHO20 HABYAHHS, O00360JI5I0Mb NIOSUWUMU MOYHICMb OUIHKU
pusukig. Exonomempuuni memoou 3abe3neuyiomv 6paxy8aHHs GNIUBY PIZHUX
YUHHUKIE@ HA VNPAGNIHCLKI pilleHHs, a Yugpposi mexnonio2ii 00380J:A10Mb
30ILICHIOBAMU ABMOMAMUZ0BAHUL AHANI3 GeUKUX 00cs2ie danux. Pesynomamu
00CNIOJHCEHHST NIOMBEPOHCYIOMb, WO BUKOPUCMAHHA YUPDPOBUX MEXHOO2I,
MaKkux SK WmyyHuil I[Hmenekm ma IHQoOpMayitiHi cucmemu NIOMPUMKU
VX6ANEHHSl PilleHb, CHNPUsE HNOKPAWEHHIO OOIPYHMOBAHOCMI VNPAGIIHCLKUX
piwens | MIHIMI3ayii 8NIUBY TH0OCLKO20 hakmopa.

llepcnexmusu. Ilooanvuii 00cnioxiceHHs MoXdCymb Oymu CnpsMo8aHi HA
B00CKOHANEHHSI ~ MemoOoi8  OYIHKU  YNPABINIHCOLKUX  pilleHb 8  YMO08ax
HEeBU3SHAYEHOCMI, pPO3POOKY IHMe2po8aHux Mooeiell NPOSHO3Y8AHH mda
asmMomMamu3ayito NPoYecie YXeaieHHs piuleHsb, o 00360AUMb NIOBULWUMU IXHIO
00IPYHMOBAHICIb.

Knwuosi cnoea: yxeanenus ynpasuiHCbKux piuileHb, HEGUIHAYEHICNb,
AHANIMUYHI  Memoou, anreOpUMMIYHULL AHANI3, NPOSHO3VE8AHHS, IMimayilHe
MOOeN08ants, Yu@dposi mexuonocii, IHopmayiuni cucmemu, UMYYHUL
IHmeneKkm, OYyiHKa pusuKie.
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Problem statement. The process of making managerial decisions under
uncertainty is a complex task that requires a comprehensive analysis of options,
assessment of possible consequences and consideration of risks. The use of
traditional decision-making methods does not always allow to obtain sufficiently
reasonable results, since such methods often do not take into account variable
factors that affect the results of management actions.

The development of mathematical methods, algorithmic analysis and
digital technologies opens up new opportunities for evaluating management
decisions. In particular, the use of forecasting methods, simulation modeling,
and decision support information systems allows to obtain more accurate results,
minimize the influence of subjective factors, and increase the validity of
decisions. However, the choice of an appropriate approach to decision-making
depends on many factors, such as the level of uncertainty, availability of data for
analysis, the ability to use digital technologies, and the speed of information
processing.

Despite the active implementation of modern analysis methods, the
following issues remain insufficiently researched

- lassification and evaluation of methods used to make management
decisions under conditions of uncertainty;

- factors influencing the effectiveness of management decision-making;

- possibilities of using mathematical, algorithmic and digital methods to
evaluate decision options;

- approaches to improving the wvalidity of decisions made using
information technology.

In view of this, there is a need for a comprehensive study of approaches to
management decision-making, analysis of their methods of evaluation and
implementation, as well as studying the impact of digital technologies on the
effectiveness of this process.

Analysis of recent research and publications. Scientific achievements
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in the field of management decision-making under conditions of uncertainty are
based on the use of modern mathematical, algorithmic and information methods.
The work of Oleshko T., Popyk N., Domaskina K. studies the levels of
uncertainty, as well as the features of management decision-making depending
on the environment [3].

Researchers Tyrkalo Y. [12], Begun S. [6] and Korem N., Duek O., Jia R.,
Wertheimer E., Metviner S., Grubb M., Levy I. [2] focus on the use of
algorithmic and probabilistic models that allow objective assessment of decision
options and consider forecasting methods based on machine learning,
multivariate analysis and probabilistic distributions that ensure the accuracy of
risk assessment.

Considerable attention 1s paid to the role of information technology in
management decision-making. The article by Shuba T., Lyashevska V., Hlebova
N., Kozarenko L., Popovych A. presents the results of research on assessing the
effectiveness of analytical tools to reduce uncertainty in the management
process [13]. A similar approach is applied in the studies of Develaki M., who
identifies the areas of use of digital technologies to justify management
decisions [1] and Doronina O. and Dyadiy V. [7], who identify the areas of use
of artificial intelligence for making management decisions, as well as outline the
benefits and risks of its application.

The peculiarities of decision-making in the field of economic
sustainability of business entities are studied in the work of Panchenko V.,
Panchenko O. [10], which defines the principles and criteria for making
managerial decisions in conditions of critical instability.

Researchers Popil Y., Khomyuk N., Korobchuk M. in their work [11]
considered the role of situational management in the process of making
management decisions, in particular, how this approach allows to quickly adapt
management processes to changes in the market environment.

Considerable attention 1s paid to simulation modeling methods for
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decision-making in the IT sector. The study of Koshova O., Olkhovska O.,
Brazhnichenko A. considers the advantages and limitations of using simulation
modeling to optimize resources and predict the consequences of management
decisions [8].

In addition, the article by Levina-Kostiuk M., Melnychuk O., Telichko N.
[9] considers the classification of decision-making methods by the degree of
available information, and characterizes the methods of game theory, statistical
solutions and expert methods for use in conditions of limited information.

The analysis of scientific papers leads to the conclusion that modern
approaches to managerial decision-making under conditions of uncertainty are
based on the use of mathematical, algorithmic and digital methods that provide
for the assessment of decision options, forecasting their consequences and
increasing the validity of managerial actions. At the same time, the issue of a
comprehensive study of the factors influencing the choice of decisions in
unstable conditions, as well as the development of universal approaches to their
evaluation and implementation, remains open, which necessitates further
research into the possibilities of integrating analytical tools and modern
information technologies into the management decision-making process, which
is the subject of this study.

Formulation of the objectives of the article (task statement). The
purpose of the article is to study approaches to managerial decision-making
under conditions of uncertainty, to determine the methods of their evaluation
and implementation, and to analyze the factors affecting the efficiency of this
process.

To achieve this goal, the following tasks have been identified:

- to characterize the methods used to make management decisions under
conditions of uncertainty;

-to 1dentify the factors that influence the choice of management
decisions;
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- to analyze the possibilities of applying mathematical, algorithmic and
digital methods to evaluate decision options;

- to consider approaches to improving the validity of decisions made using
modern information technologies.

Summary of the main research material. The process of making
managerial decisions under uncertainty involves the use of various methods for
evaluating options and predicting consequences. Researchers [1-6, 12] identify
several approaches used in modern management practice:

- analytical methods that involve the use of mathematical models to
evaluate alternative options;

- algorithmic methods, including regression analysis, simulation
modeling, and machine learning-based forecasting;

- econometric approaches that allow assessing the impact of various
factors on decision-making and modeling their consequences;

- digital technologies that involve the use of information systems, artificial
intelligence and big data analysis.

Different approaches to management decision-making under conditions of
uncertainty have their advantages and limitations, which determines the need for
their careful analysis before using them in management practice (Table 1).

Management decisions are often made with limited information, which
makes it difficult to choose the most appropriate option. In this regard, digital
technologies are becoming increasingly widespread. The use of decision support
information systems allows analyzing large amounts of data, predicting possible

scenarios and determining optimal management actions [13].
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Table 1

Comparison of the main methods of management decision-making under

uncertainty
. . . Scope of . e
Method | Main characteristics . . Advantages Limitations
application
Use of mathematical |Financial analysis, |High forecasting Requires a
models and analysis |risk management, |accuracy, possibility |significant
Analytical |methods to strategic planning | of in-depth analysis |amount of data
methods substantiate of factors and computing
management resources
decisions
Automated Logistics, resource |High speed of Sensitivity to the
... |calculation of optimal | management, information quality of source
Algorithmic . . . )
methods options based on operational processing, data, complexity
mathematical management possibility of of algorithm
algorithms automation settings
Use of statistical and |Market analysis, Taking into account |High
regression models for |macroeconomic the dependence on
. |forecasting variables |research, investment |interrelationships the accuracy of
Econometric .
management between variables, |[the source data,
approaches . . :
use in long-term difficulty in
forecasting interpreting the
results
Use of artificial Automated decision |High speed of Requirement of
Dicital intelligence, machine |support systems, analysis, ability to  |large computing
& . |learning, and big data |production process |forecast based on  |resources, risks
technologies

in decision-making

management,
financial sector

retrospective data

associated with
data security

Source: own research

One of the directions of digital systems development is the integration of

artificial intelligence methods. Such approaches allow:

- automate the analysis of alternatives;

- reduce the influence of the human factor

- improve the accuracy of predicting the consequences of management

decisions.

Modern digital technologies play an important role in the management

decision-making process by automating data analysis, identifying patterns, and

forecasting possible scenarios. The use of such tools helps to improve the

accuracy of decisions, reduce uncertainty and minimize possible risks [1].
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One of the advantages of digital technologies is the ability to process large

amounts of data in real time, which allows you to quickly respond to changes in

the environment and choose the most optimal solutions. The study identified the

main types of digital technologies used in management decision-making, their

functions and examples of use (Table 2).

Table 2

The role of digital technologies in management decision-making

Technology Main function Example of use Advantages Limitations
Automated big data | Optimization of High speed of High
o analysis, scenario logistics analysis, detection |implementation
Artificial ; . :
. . forecasting, process  |operations, of hidden patterns, |cost, need for
intelligence T . )
optimization production cycle  |self-learning large volumes of
management capability high-quality data
Identification of Financial risk Automatic model |Dependence on
relationships between |analysis, adjustment, retrospective data,
Machine data, building recognition of improving forecast |difficulty in
learning predictive models fraudulent accuracy interpreting results
transactions in the
banking sector
Prediction of system |Calculation of the |Minimization of |High dependence
behavior, assessment | efficiency of risks before on the accuracy of
Simulation |of the consequences |production implementing the initial
modeling | of various processes, testing  |changes, the parameters, high
management decisions | of strategic changes |ability to test computational
in enterprises various scenarios |complexity
Automated evaluation | Choosing the Optimization of  |Requires constant
Decision  |of alternatives, strategic direction |decision-making |data updating,
support preparation of of the company's  |process, increase |possible errors in
systems recommendations for |development, of efficiency of  |case of changes in
(DSS) management decision- | personnel management external
making management processes conditions

Source: own research

The table shows that digital technologies are making management

decision-making more

structured,

accurate,

and predictable.

Artificial

intelligence and machine learning provide analysis of large amounts of

information and automate decision-making, which is especially useful in the

financial sector, logistics, and production management. At the same time, their

implementation requires significant resources and careful data quality control.

Simulation modeling allows you to assess the effectiveness of various
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management decision options before they are implemented, which helps
minimize possible risks. However, its use requires accurate input parameters, as
errors in the data can lead to incorrect forecasts.

Decision support systems provide managers with analytical information to
choose the best course of action. Their advantage is the speed of information
processing and integration with other digital platforms. However, to remain
relevant, they require constant updating of databases.

Thus, digital technologies significantly improve the efficiency of the
management decision-making process, reduce uncertainty and allow for a
greater number of factors to be taken into account. However, their
implementation requires significant resources, data control, and an
understanding of the limitations of each method.

Research confirms that the use of analytical methods, algorithmic
analysis, and digital technologies helps to increase the validity of management
decisions. At the same time, there is a need to develop comprehensive
approaches that combine several methods to more accurately predict the
consequences and make informed choices [3].

The analysis of the implemented management methods shows that the use
of modern analysis tools allows us to:

- reduce decision-making time,

- improve accuracy through the use of algorithmic models and machine
learning;

- reduce the level of uncertainty by analyzing large amounts of data and
assessing possible scenarios for further developments.

Despite the positive impact of digital technologies on the decision-making
process, their use is associated with a number of limitations that must be taken
into account when choosing analysis and forecasting methods. The main factors
affecting the efficiency of digital technologies are:

- quality of input data - the accuracy of forecasting models and
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algorithmic analysis depends on the availability of reliable and representative
data, and insufficient or inaccurate information can lead to errors in management
decision-making;

- integration of digital systems - for the effective use of information and
analytical tools, their interaction with existing management systems is
necessary, which requires additional resources and specialized knowledge;

- resource-intensive technologies - the use of artificial intelligence,
machine learning and other algorithmic models requires significant computing
power, which can be financially costly for enterprises;

- updating analysis methods - digital technologies are developing rapidly,
so methods that are effective today may need to be improved in the future.

In view of the above, an important area of research is the development of
decision-making systems that use artificial intelligence and analytical models to
optimize management processes and adjust algorithms based on updated data
and changes in external factors.

Conclusions and prospects for further research. An analysis of modern
approaches to management decision-making under conditions of uncertainty
shows the effectiveness of methods that combine mathematical modeling,
analytical algorithms, and digital technologies. Their use helps to increase the
accuracy of decisions, minimize possible risks, and improve the validity of
management action options.

At the same time, improving these approaches requires the creation of
universal models that allow the integration of several analysis methods into a
single system. Therefore, further research in the field of management decision-
making should be aimed at developing effective analysis models that provide
accurate forecasting of the consequences of decisions and minimize risks under

conditions of uncertainty.
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