European Journal of Interdisciplinary Studies ¢ ISSN 2067-3795
Vol. 18, Issue 2, 2026

Assessment of the Consistency of Expert Opinions in Ranking the

Importance of Indicators

Romualdas GINEVICIUS

Faculty of Public Management and Business, Mykolas Romeris University, Vilnius, Lithuania
0000-0003-2067-4398
romualdas.ginevicius@mruni.eu

Abstract

The state of socio-economic phenomena is usually reflected by a large number of indicators of various importance.
In order to quantitatively assess the state of such phenomena, it is necessary to know both the values of the
indicators and the weights. When there are many indicators, adequate determination of weights becomes
complicated, since experts can no longer mentally weigh the mutual relations of importance of all indicators. The
solution of the problem is facilitated by determining the weights in two stages. In the first, the importance ranks
of the indicators are obtained, and in the second, based on these ranks, the weights. Both the importance ranks
and the weights are determined by experts, therefore it is necessary to check the consistency of their opinions.
Today, methods have been developed to determine the consistency of expert assessment of indicator weights, and
there is almost no talk about checking the consistency of expert assessment of importance ranks. Methods for
determining the consistency of expert assessment of indicator weights are not suitable here, since the expert
determines the weights quantitatively, i.e. in numbers, and the importance — qualitatively - indicates which of the
two indicators is more important. The proposed methodology, named DeA (definition of agreement), is based on
the ratio of the difference in the sums of indicators estimated with identical estimates to the total number of
estimates. The compatibility criterion obtained in this way shows the minimum number of identical estimates that
must be present in order for the experts' opinions to be consistent.
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1. Introduction

We live in a world of socio-economic systems (SES) of various types and levels, i.e. social
systems that integrate various material and technical resources (Kuzior et al., 2026; Vasylieva
et al., 2026). Such systems are characterized by several essential circumstances. First, their
functioning, even existence, is possible only through their constant development; second, in
reality they manifest themselves in a large number of aspects of the most diverse nature. These
circumstances are interrelated, condition each other. In order for the development of SES to be
purposeful in such a context, it is necessary to have the opportunity to quantitatively assess it
at the desired point in time. This allows us to compare the scale of development changes with
the costs involved, to highlight the reasons for the unsatisfactory situation and, on this basis, to
make decisions on effective development management.

In order to quantitatively assess the state of development at a given point in time, aspects of
SES manifestation need to be formalized, i.e. expressed in indicators and their values combined
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into one generalizing quantity, index. The solution of this problem is complicated by the fact
that indicators can be expressed in different dimensions; change in different directions, i.e. an
increase in one of their values can improve the state of development, while another can worsen
it. In addition, they may be of different importance for the development of SES. In recent
decades, multi-criteria methods have been widely used to solve such complex problems
(Keshavarz Ghorabaee et al., 2015; Brans & De Smet, 2016; Kaya & Kahraman, 2011; Saaty
et al., 2003; Wu et al., 2009; Azizi & Ramezanzadeh, 2016; Lopatka et al., 2023). The essence
of almost all of them is that in an appropriate way, the weighted transformed dimensionless
values of indicators are combined into a single size, an index. This means that by combining
them, their directions of change are unified, i.e. all indicators are converted into either
maximizing or minimizing ones; their weights are determined, and they are also converted into
dimensionless ones, i.e. mutually comparable. Of all these tasks, the most complicated is the
determination of indicator weights, since it requires expert assessment. The situation becomes
even more complicated when the number of indicators is large. This is because experts can only
adequately determine the importance of a limited number of indicators.

Ways have been proposed to solve this problem. There are two main ones. In the first case, the
process of determining the weights of indicators is divided into two stages (Podvezko &
Podviezko, 2009, 2015; Reiff et al., 2016; Watrobski et al., 2016). First, the importance ranks
of the indicators are determined and second, the weights, based on the results of the first stage.
This facilitates the expert assessment procedure and increases its adequacy. This is because the
expert will not give a greater weight to an indicator with a lower importance rank. The
assessment procedure becomes simpler because the expert does not need to indicate the weight
of the indicator in tenths or even hundredths of a unit, but only to indicate whether the indicator
under consideration is more important than the one being compared.

The most well-known and widely used method of pairwise comparison of the importance of
indicators is still based on Saaty AHP method (Saaty, 1980). Along with its advantages, the
literature also indicates its disadvantages (Tutygin & Korobov, 2010). In the context of the
problem under consideration, one more can be attributed to them. The AHP method provides
that the consistency of expert opinions is checked only at the end of the complex and lengthy
calculations for determining the weights of indicators. If it turns out that the opinions are not
consistent, the procedure for determining the weights of indicators is started anew, i.e. the
opinions of those experts whose assessments differed the most are adjusted by consensus. This
makes the AHP method complex and sensitive.

All this can be avoided if, in both cases, the compatibility of the importance assessment of each
pair of indicators is carried out immediately, at the very beginning. This implies the need to
propose a methodology for assessing the compatibility of expert pairwise comparisons of the
importance of indicators.

The aim of the article is to propose a methodology for assessing the compatibility of expert
pairwise comparisons of the importance of indicators and to validate it with a specific example.

2. Literature Review

The main goal of the analysis of complex phenomena is the assessment of the state. In
engineering and technological sciences, this helps to organize the options under consideration
(Morkiinaite, 2020; Barvidas, 2010), in social sciences, it helps to purposefully manage their
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development (Gedvilaite, 2019). In reality, they manifest themselves in many different aspects.
Their formalized expression is indicators. In order to comprehensively quantitatively assess
such a state of phenomena, the values of the indicators need to be combined into one
generalizing value, an index. In order to have such an opportunity, first of all, two fundamental
problems need to be solved. First, the values of the indicators need to be transformed in such a
way that they become comparable; second, their importance in relation to the phenomenon
under consideration needs to be adequately determined (Hwang & Yoon, 1981; Ginevicius et
al., 2018, 2023).

Some indicators, which are formalizable, can be easily determined, while others, which are
difficult to formalize, are more complicated to determine. In the first case, they can be obtained
from various sources — statistical databases, regulatory documents, reports, literature sources,
etc. In the second case, they are obtained through expert assessments. Indicators can be
expressed in different dimensions, so they need to be unified (Podvezko, 2008). In addition,
they can change in different directions, i.e. an increase in one of their values improves the
situation, while the other worsens it. Therefore, it is necessary to unify their directions of change
to transform them either into maximizing or minimizing ones (Podvezko, 2008).

A comprehensive assessment of the state of complex phenomena is practically impossible
without the participation of experts in this process. They provide not only the values of
indicators that are difficult to formalize, but also the importance of both them and easily
formalized indicators in relation to the phenomenon under study, which is determined by
experts (Figure 1).

Figure 1. Simplified scheme for assessing the state of the phenomenon under consideration

Indicators of the phenomenon under consideration

Easily formalized Difficult formalized

Importance ranks Importance ranks

Weights Meanings Meanings Weights
[ | [ |

Condition index of the
phenomenon under consideration

Source: Compiled by the author

Expert assessments are always subjective, so their adequacy depends on many circumstances —
the number of assessed indicators, the competence of experts, the nature of the assessed
phenomenon, etc. Therefore, an integral part of them is checking the consistency of opinions.
Only if the opinions of experts are agreed, the assessment results can be used as a basis for
further calculations. It is no coincidence that this problem has been studied for many years
(Fishburn, 1971; Kendall, 1975; Keeney & Raiffa, 1976; Arditi & Gunaydin, 1999; Roy, 1996;
Egerova et al., 2021). When assessing its importance, it is appropriate to take a deeper look at
the current situation. The “time” of the analysis and the position in it are reflected in Table 1.
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Table 1. Objects and methods of checking the compatibility of expert assessments

Objects of expert assessment

Indicators Indicator values Ind1(?ator importance Indicator weights
rankings

Easily formalized No need Practically none Many different methods

Difficult to formalize Practically none Practically none Many different methods

Source: Compiled by the author

A methodology has been proposed to determine the consistency of expert assessment of
indicator values that are difficult to formalize (GineviCius et al., 2022). It is based on the
statement that, unlike the determination of weights, the estimate of the value of an individually
taken indicator does not depend on the estimates of the value of all other indicators in the
system.

Many different methods have been proposed for checking the consistency of expert assessment
of indicator weights. They can be divided into groups. The first group includes those on the
basis of which the consistency of expert assessment of the importance of a small number of
indicators is determined. The most well-known and widely used are the Kendall concordance
coefficient and the Pearson criterion (Kendall, 1975). The methods of the second group are
applied when the number of indicators to be assessed is large. In this case, the methods of the
first group are not suitable, since the expert can only adequately enter the importance of a
limited number of indicators due to the fact that he cannot mentally encompass the mutual
relationships of the importance of all indicators. Without greater evidence, it is stated in literary
sources that this number cannot exceed 10-12 indicators (Podvezko, 2005). A deeper analysis
shows that the Kendall methodology can give not only an approximate, but even the opposite
result. This is because it is based not on the initial estimates of the importance of indicators, but
on ranks. In searching for a solution to this problem, the aim was to reduce the volume of expert
assessment. This is how the methods of pairwise comparison of the importance of indicators
emerged. Today, the most widely used is the Saaty pairwise comparison AHP method (Saaty
et al., 2003). Perhaps this is why many sources of literature examine both its advantages and
disadvantages. In any case, it can be argued that the main reason for its popularity is that there
are no adequate alternatives or they are little known.

The main advantage of the AHP method is that it allows for the comparison of a large number
of indicators (Jakucionis & Ustinovicius, 2000; Podvezko, 2008; Tutygin & Korobov, 2010;
Mubarak et al., 2024). On the other hand, a number of its shortcomings are indicated, especially
from the standpoint of expert assessment compatibility. The most important ones are the
following:

1. Experts rarely manage to fill in a consistent pairwise comparison matrix, especially
when the number of pairs of indicators being compared is large. As the number
increases, the consistency decreases.

2. The methodology provides that only the consistency of the matrix completed by each
expert is checked; it does not specify how to check it for the entire group of experts.

3. TItis doubtful whether experts will be able to adequately indicate the differences between
two adjacent importance ratings, let alone intermediate ratings, such as "slightly greater
importance" (third value on the scale) and "greater importance" (fifth value on the
scale).

4. The method is essentially focused on determining the compatibility of indicator weights
rather than their expert assessment, therefore little attention is paid to it.
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5. A rather complex and sensitive path is envisaged for determining indicator weights,
including compatibility - if the opinions of experts are not coordinated, a second stage
is organized, during which the initial expert assessments are adjusted by consensus.

6. The applicability of the method is limited by the fact that the importance estimates of
some pairs of indicators are related to the importance estimates of all other such pairs.

7. The consistency of expert assessment becomes apparent only after all the long and
complex calculations for determining indicator weights have been performed. This
increases the cost of the assessment and reduces its adequacy.

Table 1 shows that there is practically no methodology for determining the consistency of expert
assessment of the importance of indicators. Meanwhile, as indicated in the literature, this is a
very important condition for the quantitative assessment of the state of the complex phenomena
under consideration. It is viewed as the first stage of analysis and assessment, which
significantly increases the adequacy of determining the weights of indicators (Podvezko, 2008;
Sarka, 2000; Yakymova et al., 2022). This is because the expert will not give more weight to
an indicator assessed with a lower importance rank. Despite this, no suggestions have been
found in the literature on how to determine the consistency of expert assessment of the
importance ranks of indicators. This problem is quite complicated, especially when the number
of indicators to be assessed is large. In this case, the expert must mentally “weigh” the mutual
relations of importance of all other indicators of the system.

3. Research Methodology

Figure 1 shows that the adequacy of determining weights largely depends on the knowledge of
the importance ranks of indicators. They are given by experts, therefore it is necessary to check
the compatibility of their opinions. As the number of indicators to be assessed increases, this
need increases, since the adequacy of the assessment decreases. Here again, we encounter a
similar situation as in the case of determining indicator weights. When the number of indicators
1s small, experts can indicate the importance of indicators quite accurately. When there are
many of them, such possibilities decrease and again it is possible to rely on pairwise comparison
methods. The essential difference between the assessment of indicator weights and importance
ranks will be that in the first case, experts assess the weights quantitatively, in numbers, so the
weight of each indicator can be reflected in ten estimates. In the second case, experts have only
one answer option - whether indicator X is more important than indicator Y or not, so the
assessment is qualitative. In such a situation, a completely different approach to checking the
compatibility of expert opinions is required.

The possibilities of determining the importance ranks of indicators can be significantly
expanded by relying on their transitivity property (Figure 2). A corresponding methodology has
been proposed, the essential advantages of which are the following (Ginevicius et al., 2023;
Hogeforster & Ginevicius, 2024):

1) allows for the assessment of an unlimited number of indicators, since the ratio of
indicators in one pair does not depend on the importance ratios of other pairs;

2) significantly reduces the scope of expert assessment, since the ranking of the importance
of indicators is also based on analytical calculations;

3) addresses the fundamental shortcoming of all expert assessment methods — it determines
the importance ranks of indicators not directly but based on their interaction as elements
of the system.
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Figure 2. The place of expert assessment compatibility in the ranking of indicator

importance

The phenomenon under consideration

\

Indicator system

\

Expert completion of the first row of the pairwise

comparison matrix

\/

Checking the consistency of expert assessment of
the importance of the interaction of the indicators in

the first row of the matrix

Matched pairs of indicators

Mismatched pairs of indicators

\/

!

A

Transitive pairs of indicators

Intransitive pairs of indicators

Transitive pairs of indicators

!

Evaluation of the interaction of
the importance of indicators

'

Checking the compatibility of
the assessment of the interaction
of indicators

l

Interaction coordinated

Interaction not
coordinated

Restoring interoperability

Complete completion of the

pairwise comparison matrix

Source: own research

Determining the importance of
indicators

This methodology provides that experts fill in only the first row of the pairwise comparison
matrix, as well as the importance ratios of the pairs of intransitive indicators that emerged in it

(Table 2).
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Table 2. Indicator importance ranking matrix

Indicators
1

2 3 i-1 i r-1 r
1 R E N . B
2 - L] e
3 + ] |

i-1 - [
i + [
r-1 +
7 -
Source: own research

Indicators

The half of the matrix below the diagonal is filled in by mirroring the corresponding cell above
the diagonal. As can be seen from Table 2, experts fill only about half of all cells. The rest are
filled in based on analytical calculations. From filling in the first row of the matrix, it becomes
clear that the following pairs of indicators are intransitive: 2—(i—1);2—r,;3—i;3—(r—1);
(i—1)—(r—1);i—(r—1). The importance ratio of indicators can be indicated not only as “+”
—“—" but also “1” —“0”; “yes” — “no” and so on.

The fact that the importance ratio of one pair of indicators does not depend on the importance
ratios of other pairs of indicators forms the conditions on which the compatibility of expert
opinions and the procedure for determining it depend. The essential point is that it must be
assessed for each pair of indicators separately. Another important point is that the value of the
compatibility criterion must depend on the number of identical estimates. For example, if all
experts indicated that indicator X is more important than indicator Y, then the value of the
criterion must be equal to 1 and vice versa; if the experts' estimates are divided in half, then the
value of the criterion must be equal to 0. It follows that the threshold value of the criterion must
be at least 0.5. All this can be represented graphically in the following way (Figure 3).

Figure 3. Model for determining the compatibility of expert assessment of indicator
importance ranks

(+Vv, Agreement (-)
1} 0
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Source: own research
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In the matrix filled in by experts (Table 2), estimates with the “+” and “—” signs are summed
up for each indicator. Based on this, a summary matrix is created (Table 3).

Table 3. Summary table of ranking the importance of indicators

Experts

Indicators 1 2 3 J r R max Romin
1 1

+ - + - + - + - + -
1 ru|run|re|re|ri|ris|.. rij|ry| .. rie | rie | o™ ™"
2 ra1 | ra1 | r2 | ra|rs|ra|.. roj | vy | .. ror | ror | 12" 2
i riv | riv | ri2 | ri2 | riz | riz | .. rij | vij | .. Tir Tir ri ™
n ¥nl ¥nl Yn2 Fn2 ¥'n3 'n3 Fnj | I'nj Fnr Fnr 7 M 7™

Source: own research

Below, for each indicator, the higher and lower estimates given by all experts are summed up
separately, regardless of their sign (Table 3):

RIS = Sy rfp 1)
R = Sy, )

where R"®*— the sum of the estimates of the higher values of the i - th indicator (regardless of
their sign); RI™"— the same, for the lower estimates; r;"**~ the higher values of the i- th

indicator regardless of the sign; rimi“— the same, for the lower values.

Based on formulas (1) and (2), it is possible to determine the level of expert assessment
compatibility for each indicator Ar;:

Rl_max_lem

Ar; = o 3)

where 7 is the number of indicators; 7 is the number of experts.

Depending on the nature of the phenomenon under study, a value of the compatibility criterion
lower than 0.5 may be assumed. For example, it can be assumed that opinions will be consistent
if the ratio of the number of assessments with opposite signs is close to two. In this case, Ar the
value of the criterion would be close to 0.3 (Figure 3).

4. Empirical study

Comparable problems of weighting and ranking indicators for assessing countries' development
have been addressed, for example, in the construction of composite indices for industry digital
transformation (Yakymova et al., 2022) and in comparative assessments of waste management
performance in the Baltic States (Streimikiene, 2023).

The methodology was approved based on the main indicators reflecting the economic
development of countries specified in literature (Table 4).
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Table 4. Economic development indicators of countries

# Indicators of economic development of the country
1 Change in gross domestic product

2 Annual growth of industrial production

3 Average monthly salary

4 Unemployment

5 Export/import ratio

Source: own research

Eight experts (responsible employees of the Ministry of Economy, Economic Development
Agency) were provided with the indicator importance ranking matrix with a request to fill in its
first row, as well as the interaction ratio of pairs of intransitive indicators. Responses were
received from eight experts. An example of one such completed questionnaire is given in Table
5.

Table 5. Pairwise comparison matrix of the importance of country economic development
indicators

Indicators
Indicators Average Change. in gross Anpual grlowth Export/import
monthly domestic of industrial Unemployment :
. ratio
salary product production
Average monthly 3 B + B
salary
Change' in gross N N N N
domestic product
Annual growth of
industrial + - + _
production
Unemployment - - - -
Export/import N 3 N N
ratio

Source: own research

Next, a summary table of expert assessments was compiled (Table 6).

Table 6. Results of pairwise ranking of the importance of country economic
development indicators

Experts

Indicators 1 2 3 4 5 6 7 8 R ™ | R ™ | Difference Ar
N e e e e R e S

Average monthly 1322132204t |3]2|2]3]1] 22 | 10 12 0.375
salary
Change in gross alof3|tlalol2]2lt|3|t]3|2]2]|3]1]| 24 8 16 0.500
domestic product
Annual growth of 2021|331 |3]1|2]2|1]3|o]4|0|4]| 24 8 16 0.500
industrial production
Unemployment o a3 313222213 ]2]2] 22 10 12 0.375
Export/importratio | 3 | 1|3 |1]4]0]4]o|3|t]4]o]22]2]2] 25 7 18 0.563

Source: own research
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Table 6 shows that the estimates of all indicators are consistent. Based on the results obtained,
it is possible to calculate the economic development ranks of countries in order to adequately
determine their weights. They are necessary for a multi-criteria assessment of the state of
economic development.

5. Conclusions

For quantitative assessment of the state of development of socio-economic systems, it is
necessary to know the values and weights of the indicators reflecting it. The latter are
determined by experts. When there are many indicators due to the limited capabilities of experts
(they can adequately assess the weights of only a limited number of indicators), determining
their weights becomes problematic. This problem can be simplified by carrying out the
assessment in two stages. In the first, the importance ranks of the indicators are determined, in
the second, based on these ranks - weights, i.e. specific importance estimates expressed in
numbers are given. The adequacy of expert assessment in this case increases due to the fact that
it is easier for experts to indicate which of the two indicators is more important than to
immediately assess this ratio quantitatively, in numbers. Once the ranks are known, of course,
a greater weight will be given to the indicator with a higher rank, i.e. the expert will need to
mentally assess the importance ratio of all other indicators.

As in the case of determining weights, it is necessary to check the compatibility of expert
assessments of the importance ranks of indicators. This is complicated when there are many
indicators. Compatibility methods for determining weights are not suitable, since in this case
the weights are determined quantitatively, in numbers, and the importance ranks are determined
qualitatively, i.e. by unambiguously indicating which of the two indicators is more important.
In this case, it is possible to determine how many identical estimates were in their total number,
and therefore the sums of the opposite estimates. Compatibility will be reflected by the ratio of
the difference of these sums to the total number of estimates. Based on this, it is possible to
determine the minimum value of the compatibility criterion, as well as the number of identical
estimates reflecting it.

The proposed methodology for determining the compatibility of expert assessment of the
importance ranks of indicators is universal. It can be applied not only in the process of
determining the weights of indicators in multi-criteria assessment, but also in determining the
order of implementation of measures of any type of development plans. It is necessary to know
this, since due to different importance and financial capabilities, it is impossible to implement
all of them simultaneously. In addition, the order is determined by their interdependence.

The effective application of the proposed methodology may be limited by the large parameters
of the pairwise comparison matrix of the importance of indicators, therefore, in further
developing the research, calculations should be performed in an automated manner.
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