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METHODS OF MAKING MANAGEMENT DECISIONS
UNDER CONDITIONS OF UNCERTAINTY

METOAN YXBAJIEHHA YINPABJIIHCbKUX PILLEHDb
B YMOBAX HEBU3HAYEHOCTI

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.

Results. The study showed that modern approaches to management decision-making can be divided into analytical, algorith-
mic, econometric and digital methods. Analytical approaches are based on mathematical models and statistical analysis. Algo-
rithmic 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 un-
certainty, 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.

AHoTauis. BCTyn. lpoLec yXBaneHHs ynpasiHCbKMX pillieHb B yMOBAX HEBU3HAYEHOCTi € OGHUM i3 HaMOIbLL CKAAgHMX 3a-
BgaHb Cy4aCHO20 MeHegxKMeHTY. OBMexeHiCTb iHpopmauii, iMOBIpHICTb HerlepegbauyBaHux 3MiH T4 HEOOXIGHICTb BPAXyBAHHS
6a2aTbox PaKTopiB yCKAAGHIOKTb BUOIP ONTMMA/IbHOR0 YIPABAIHCHKOR0 pillieHHs. Y Takux yMoBax TpaguLiiiHi MeTogu MoxyTb
BMSIBUTMCS HEJOCTATHBO eeKTUBHUMM, LLIO 3yMOB/IIOE NOTPeby y BUKOPUCTAHHI MigxogiB, CMPSIMOBAHMX HA OLiHKY G/bTepHATUB,
MPO2HO3YBAHHSA MOMX/INBUX HACAIGKIB TA MIHIMI3ALtO PU3MKIB.

Merta. MeToio cTatTi € gOCaig)KeHHs MeTogiB YXBAIeHHS YNPABAIHCbKMUX pillieHb B yMOBAX HEBU3HAYEHOCTI, OLIHKA IXHbOI
pe3ybTATUBHOCTI TA GHANI3 YNHHMKIB, LLO BI/IMBAIOTb HA €PEeKTUBHICTb Lib020 MpoLecy.

Marepiann i MmeTogu. Y npoueci gocnigxxeHHs BUKOPUCTAHO METOgM CUCTeMHOR20 i MOPIBHAIbHO20 AHAI3Y TA CTPYKTYpu3auii
nigxogis go yxBaneHHs ynpasaiHCbKuX pillieHb. [JoCnigxeHHs [PYHTYETbCA HA AHAI3I HayKOBMX NPalb, LWO BUCBIT/IIOIOTbL METOgH
YXBA/IeHHS PillieHb B yMOBAX HeBU3HAYeHOCTI.

Pe3ynbTati. [locnigxkeHHs MoKa3ano, Lo Cy4dcHi Nigxogu go yXBaneHHs ynpasaiHCbKuX piLeHb MOXyTb OyTu po3gineHi Ha
QHANITVYHI, AI20PUTMIYHI, eKOHOMETPUYHI TA UMPPOBI MeTogu. AHANITUYHI NMigxogu 6a3yI0TbCS HAO MATEMATUYHUX MOGensiX Ta
CTATUCTUYHOMY AHAAI3I. AROPUTMIYHI METOgH, 30KpemMa pe2pecifHunil aHai3, iMiTayiriHe MOgeIloBAHHSA TA NPO2HO3YBAHHSA HA
OCHOBI MALUMHHO20 HABYAHHS, O3BOJISIOTb MIGBULLMTY TOYHICTb OLiHKM py3KKiB. EKOHOMETpuaHi MeTogu 3abe3neyyioTb Bpaxy-
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BAHHS BI/IMBY Pi3HUX YWHHMKIB HA YNPABAIHCbKI PilleHHs], d LngpoBi TexHoM02ii go3BOASIOTh 3gifiCHIOBATY ABTOMATU30BAHM
aHani3 Benkux 00csi2iB gaHmx. Pe3ynbTaTi qocaigxkeHHs NigTBepGKYIOTh, L0 BUKOPUCTAHHS LIMPPOBMX TEXHOMO0RIM, TaKMX K
LUTYYHWI iHTeNEeKT Ta iHPOPMALiViHi cucTemMu NIgTPUMKHM YXBANEHHS pillieHb, CIPUSE MOKPALLeHHIO 06fPyHTOBAHOCTI YrpaB/iH-

CbKMX pillieHb i MiHiMi3auii BimBY /l0gcbKo20 GakTopd.

[NepcriekTBu. MoganbLui gocaigyKeHHs MOXYTb OYTI CPAMOBAHI HO BJOCKOHA/IEHHS] METOGIB OLiHKM YIPABAIHCbKMX piLlieHb
B YMOBAX HEeBU3HAYEHOCTi, po3po0KY iHTe2pOBAHMX Mogeieit MPO2HO3yBAHHS Ta aBTOMATM3ALI0 MPOLIECiB YXBAEHHS pillieHb,

L0 gO3BOUTD NIGBULLMTH iXHIO OOf DYHTOBAHICTb.

KntouoBi cnoBa: yxBaneHHs ynpasaiHCbKMX PilleHb, HeBU3HAYeHICTb, AHAITUYHI MeTOgH, aI20PUTMIYHMI AHANI3, MPO2HO-
3YBAHHS, iMITALiViHE MOGeNIOBAHHS, LM@POBI TeXHONORil, iIHPOPMALiviHi cucTemu, LWTyYHWUIA IHTeNeKT, OLiHKA PU3NKIB.

Problem statement. The process of making man-
agerial 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, algorith-
mic analysis and digital technologies opens up new oppor-
tunities for evaluating management decisions. In particu-
lar, 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 analy-
sis methods, the following issues remain insufficiently
researched:

— lassification and evaluation of methods used to make
management decisions under conditions of uncer-
tainty;

— factors influencing the effectiveness of management
decision-making;

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

— approaches to improving the validity 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 imple-
mentation, as well as studying the impact of digital
technologies on the effectiveness of this process.

Analysis of recent research and publications.
Scientific achievements 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 uncer-
tainty, as well as the features of management decision-
making depending on the environment [3].

Researchers Tyrkalo Y. [12], Begun S. [6] and Ko-
rem 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 assess-
ment 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 is paid to the role of informa-
tion technology in management decision-making. The
article by Shuba T., Lyashevska V., Hlebova N., Koza-
renko L., Popovych A. presents the results of research on
assessing the effectiveness of analytical tools to reduce
uncertainty in the management process [13]. A simi-
lar 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 man-
agerial 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 is paid to simulation model-
ing methods for decision-making in the IT sector. The
study of Koshova O., Olkhovska O., Brazhnichenko A.
considers the advantages and limitations of using sim-
ulation 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 classifi-
cation of decision-making methods by the degree of
available information, and characterizes the methods
of game theory, statistical solutions and expert meth-
ods for use in conditions of limited information.

The analysis of scientific papers leads to the conclu-
sion 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,
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the issue of a comprehensive study of the factors influ-
encing 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 possibil-
ities of integrating analytical tools and modern infor-
mation 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 un-
der conditions of uncertainty, to determine the meth-
ods of their evaluation and implementation, and to an-
alyze 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 manage-
ment decisions under conditions of uncertainty;

— to identify the factors that influence the choice of
management decisions;

— to analyze the possibilities of applying mathemat-
ical, algorithmic and digital methods to evaluate
decision options;

— to consider approaches to improving the validity
of decisions made using modern information tech-
nologies.

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

— analytical methods that involve the use of mathe-
matical 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 infor-
mation 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 lim-
ited 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 ac-
tions [13].

One of the directions of digital systems develop-
ment is the integration of artificial intelligence meth-
ods. 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 un-
certainty and minimize possible risks [1].

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 tech-

Table 1

Comparison of the main methods of management decision-making under uncertainty

Advantages

Limitations

High forecasting accura-
cy, possibility of in-depth
analysis of factors

Requires a significant
amount of data and
computing resources

High speed of informa-
tion processing, possibil-
ity of automation

Sensitivity to the qual-
ity of source data, com-
plexity of algorithm set-
tings

Taking into account the
interrelationships  be-
tween variables, use in
long-term forecasting

High dependence on the
accuracy of the source
data, difficulty in inter-
preting the results

Method Main characteristics | Scope of application
Analytical meth- |Use of mathematical|Financial analysis, risk
ods models and analysis | management, strategic
methods to substantiate | planning
management decisions
Algorithmic Automated calculation | Logistics, resource ma-
methods of optimal options based | nagement, operational
on mathematical algo- | management
rithms
Econometric | Use of statistical and re- | Market analysis, mac-
approaches gression models for fore- | roeconomic  research,
casting variables investment  manage-
ment
Digital technol- |Use of artificial intelli- | Automated decision sup-
ogies gence, machine learn-|portsystems, production
ing, and big data in|process management, fi-
decision-making nancial sector

High speed of analysis,
ability to forecast based
on retrospective data

Requirement of large
computing  resources,
risks associated with
data security

Source: own research
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nologies used in management decision-making, their
functions and examples of use (Table 2).

The table shows that digital technologies are mak-
ing 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 im-
plementation requires significant resources and careful
data quality control.

Simulation modeling allows you to assess the ef-
fectiveness of various 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 ac-
tion. Their advantage is the speed of information pro-
cessing 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 meth-
ods, algorithmic analysis, and digital technologies
helps to increase the validity of management decisions.
At the same time, there is a need to develop compre-
hensive 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 associat-
ed 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 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 re-
quires 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 re-
search is the development of decision-making sys-

consequences of various
management decisions

processes, testing of stra-
tegic changes in enter-
prises

changes, the ability to
test various scenarios

Table 2
The role of digital technologies in management decision-making
Technology Main function Example of use Advantages Limitations
Artificial | Automated big data ana- | Optimization of logistics | High speed of analysis, | High implementation
intelligence |lysis, scenario forecast-|operations, production |detection of hidden pat- |cost, need for large volu-
ing, process optimization | cycle management terns, self-learning capa- | mes of high-quality data
bility
Machine Identification of rela-|Financial risk analysis, | Automatic model adjust-|Dependence on retro-
learning tionships between data, | recognition of fraudulent | ment, improving forecast | spective data, difficulty
building predictive mod- | transactions in the bank- | accuracy in interpreting results
els ing sector
Simulation |Prediction of system be- |Calculation of the ef-|Minimization of risks|High dependence on the
modeling |havior, assessment of the |ficiency of production |before implementing | accuracy of the initial

parameters, high compu-
tational complexity

Decision sup-
port systems
(DSS)

Automated evaluation of
alternatives, preparation
of recommendations for
management  decision-
making

Choosing the strategic
direction of the compa-
ny’s development, per-
sonnel management

Optimization of decision-
making process, increase
of efficiency of manage-
ment processes

Requires constant data
updating, possible errors
in case of changes in ex-
ternal conditions

Source: own research
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tems 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 re-
search. An analysis of modern approaches to manage-
ment decision-making under conditions of uncertainty
shows the effectiveness of methods that combine math-
ematical 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 sin-
gle system. Therefore, further research in the field
of management decision-making should be aimed at
developing effective analysis models that provide ac-
curate forecasting of the consequences of decisions
and minimize risks under conditions of uncertainty.
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