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The study analyses the theoretical foundations, computational procedures, advantages and
limitations of the AHP, TOPSIS, ELECTRE and SMART. The study aims to examine these methods
in various decision-making contexts, considering the nature of the problem, the degree of
uncertainty, the need to verify consistency, and the cognitive characteristics of decision-makers.
Based on the analysis, recommendations are proposed regarding the selection of appropriate multi-
criteria decision-making methods, and promising directions for further research are identified, the
development of hybrid approaches that combine the strengths of different methods to improve the
quality and reliability of decisions.

Management decision-making is one of the most important stages of
managerial activity. The process of management decision-making requires managers
to possess a high level of competence, as well as to invest time, energy and
experience. In today’s environment, managers in many fields are faced with the task
of finding the best solution when faced with a choice. Finding a solution to such a
problem is often complicated by the growing number of alternatives and criteria
against which the manager evaluates them, as well as the impossibility of comparing
alternatives when criteria conflict — where one alternative is better according to some
criteria but worse according to others. This gives rise to the problem of multi-criteria
optimisation [1] and the challenge of selecting a method that would ensure a reliable
solution, be simple to implement, and be characterised by high efficiency and
robustness.

The solution of multi-criteria selection problems is based on the use of multi-
criteria decision-making methods, which formalise the process of selecting
alternatives when there is a set of evaluation criteria. The most common methods in
this class include Analytic Hierarchy Process (AHP), Technique for Order of
Preference by Similarity to Ideal Solution (TOPSIS), ELimination Et Choix
Traduisant la REalité (ELECTRE) and Simple Multi-Attribute Rating Technique
(SMART).

AHP is based on breaking down a problem into a hierarchical structure
comprising an objective, criteria, sub-criteria and alternatives. The main procedure of
AHP involves performing pairwise comparisons of elements at the same hierarchical
level on a relative importance scale (from 1 to 9). Based on the pairwise comparison
matrices, eigenvectors are calculated, which, after normalisation, yield local
priorities. A key feature of AHP is the calculation of the consistency index and the
consistency ratio, which allows for the assessment of logical inconsistencies in expert
judgements. This makes AHP one of the few methods that provides a tool for quality
control of input data.
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TOPSIS is a compensatory method based on the concept of multidimensional
geometric distance. Its algorithm involves normalising the decision matrix (usually
using the Euclidean norm), weighting the criteria, determining the ideal positive
solution (maximising desirable indicators) and the ideal negative solution
(minimising undesirable indicators), after which the relative proximity of each
alternative to the ideal solution is calculated. The solution is selected based on the
maximum value of this indicator. The advantages of the method include its intuitive
clarity, the ability to work with any number of criteria, and the relative simplicity of
its software implementation.

The ELECTRE family of methods represents an alternative paradigm based on
the concept of ‘outranking’. Unlike compensatory approaches, ELECTRE does not
allow for the complete offsetting of low scores on one criterion by high scores on
another. Instead, for each pair of alternatives, indices of agreement and disagreement
are calculated. Threshold analysis of these indices allows us to determine whether
one alternative outranks another, or whether they are incomparable. There are several
modifications: ELECTRE 1 is designed for selecting the best alternative, ELECTRE
Il and 111 for ranking, and ELECTRE TRI for classification by categories.

The SMART method is regarded as the simplest in terms of practical
application. It involves directly assigning scores to alternatives for each criterion
using a linear scale (for example, from 0 to 100) and then calculating a weighted sum
using the relative weights of the criteria. Weights can be determined by swing
weighting, direct assignment or, if necessary, pairwise comparisons. SMART is often
regarded as the gold standard for rapid analysis; however, its main drawback is the
lack of mechanisms to check the consistency of ratings and the presence of full
offsetting — a low rating on one criterion can be completely offset by a high rating on
another.

The authors of [4] evaluated the SMART, AHP and TOPSIS methods and
concluded that the TOPSIS method was found to be the simplest, quickest to use and
the one with the most intuitive interface, whilst AHP was identified as the most
labour-intensive. One of the main arguments is that the choice of method cannot be
based solely on its mathematical sophistication. The cognitive load on the manager
and the ease of software implementation are critical factors, particularly in tasks
where decisions must be made quickly or by individuals without in-depth analytical
training. In [5], structural equation modelling (SEM) and cluster analysis were used
to investigate the relationship between managers’ behavioural characteristics and
their preferences regarding multi-criteria optimisation methods. It was found that
managers with a high level of experience in making complex decisions more often
choose or prefer the TOPSIS method. Managers with a high propensity for rational
analysis (decision-making style) tend towards SMART, whereas participants with
low levels of experience but a similarly rational thinking style are more inclined
towards AHP. These findings allow us to formulate not just universal advice on the
‘best’ method, but personalised recommendations that take into account the analyst’s
personality and prior experience.

For structured problems with clearly defined quantitative and qualitative
criteria, where full compensation is permissible and the decision-making timeframe is
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limited, the most appropriate methods are TOPSIS or SMART. If a systematic
analysis is required to verify the logical consistency of expert judgements,
particularly in strategic or investment tasks, AHP should be chosen. For complex
environmental, social or medical problems, where it is unacceptable for a
catastrophically low score on one criterion (e.g. safety) to be offset by high scores on
others, and where alternatives are incomparable, the most appropriate choice is the
ELECTRE method (or one of its modifications). Further research in this field could
focus on developing hybrid algorithms that combine the advantages of different
approaches, for example, determining criterion weights using AHP followed by
ELECTRE or TOPSIS ranking. Hybridisation for determining weights involves using
AHP to obtain well-founded criterion weights (by checking the consistency of
pairwise comparisons) and then feeding these weights into TOPSIS for the final
ranking, thereby combining the advantages of both approaches — the logical
transparency of the weights and the simplicity of the ranking. Hybridisation for
filtering alternatives involves first applying ELECTRE with strict thresholds to
eliminate completely unacceptable options and then conducting a detailed ranking of
the remaining alternatives using TOPSIS. This approach combines the robustness of
non-compensatory logic with the precision of compensatory analysis.
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