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Introduction
The first introductory paper attempts to give a general overview of normalisation on the
one side and decision making on the other. The term ‘Normalisation’ got many
interpretations. As normalisation in decision making is mainly interested in
measurement, normalisation in technology is an important starting point, besides
normalisation in money terms and in dimensionless measures. Personal touch, by
decision-makers or stakeholders, may influence the normalisation process too. In the
second introductory paper application is demonstrated for multiple objectives. General
aggregative methods rather than methods of partial aggregation are discussed, either in a
discrete or in a continuous way. For the discrete methods, the additive linear method with
weights obtains bad points, whereas other methods like reference point theory and ratio
systems are preferred. For the continuous way, the methods of application are more
restricted.
The prime objective of the paper ‘Introducing reliability measures into multicriteria
decision making’ by Vaidogas and Zavadskas is to introduce reliability and availability
into the mathematical framework of multicriteria decision making. The main message is
that the mathematical framework of multicriteria decision making is sufficiently flexible
to adopt probabilistic attributes of alternative designs. This paper considers incorporation
of specific attributes such as probability of human errors, which can crucially influence
reliability. Application is brought in the paper by Vaidogas, Zavadskas and Turskis under
the title: ‘Reliability measures in multicriteria decision making as applied to engineering
projects’. This paper contains two examples of a combined application of multicriteria
decision making and reliability analysis. The first example is concerned with a
comparative planning and arranging of a building construction process. The second one
has to do with comparison between alternative designs of a floor structure. Reliability of
alternative construction plans and failure probabilities of alternative arrangements of
floor structure are taken as attributes used for multicriteria decision making. Various
normalisation methods and decision-making criteria are applied to solve problems
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considered in the examples. It is demonstrated that reliability measures used in
multicriteria decision making can create interdependence between attributes of the
alternatives under consideration. Introducing reliability measures into decision making
generates the need to replace traditionally deterministic attributes by random entities
such as mean values. The examples concern rather simulations instead of statistical
estimations.
In the paper, ‘The effectiveness of assessments in multiple criteria decisions’,
Peldschus concludes that the stability of the solution for minimisation or maximisation
problems is not ensured using a linear transformation. In order to avoid an unintentional
weighting between maximisation and minimisation, ratio functions are used, which map
the normalised values on the interval [1; ~0] and which give similar results for equal
changes in percentages in both maximisation and minimisation problems.
The paper ‘Some problems of evaluating multicriteria decision methods’ written by
Ginevicius and Podvezko, remarks that for multicriteria analysis complicated methods
are mostly used. However, simple multicriteria evaluation methods may as well perform
as the more complicated ones. As a simple method, the authors think of the sum of ranks
for a set of criteria per alternative, of geometric means and of SAW. As an illustration,
the authors give the example of nine financial criteria for ten non-financial sectors in
Lithuania. After the example, the methods of the sum of ranks, of the geometrical
means and of SAW perform as good as the more complicated ones such as TOPSIS
and VIKOR.
In the paper ‘Methods of determining objective, subjective and integrated weights of
attributes’, Ustinovichius makes first the difference between objective and subjective
determination of weights. The subjective weights reflect the subjective judgement of a
person. On the contrary, objective weights are obtained by mathematical methods. The
author would like to integrate both approaches. He is not satisfied with the existing
coordination by other authors. Therefore, he comes to his own method.
In the paper ‘Sensitivity analysis of a simple additive weight method’ by Zavadskas,
Turskis, Dejus and Viteikiene, first the authors depict optimality linked to sensitivity
analysis. However, the aim is to come to multiattribute utility analysis. Therefore, they
go out from Simple Additive Weight (SAW) method, but come to normalisation by the
use of ratios, whereas test matrices are formed. It is concluded that only significant
criteria relative to all criteria have an impact on the results.
Meszek, in his paper ‘Uncertainty phenomenon in property valuation’, tries to
analyse the uncertainty phenomenon in property valuation. The value of property
depends on different characteristics and attributes. The translation in market value is
characterised by uncertainty. Therefore, he makes use of pairwise comparisons and of the
theory of games of von Neumann and Morgenstern. The discussed strategic model is in
the form of a double two-player zero sum game, that corresponds to the essence of the
‘Nature with Nature’ game. Valuation procedure in uncertain conditions shall be a
permanent element of property appraisers’ practice.
The paper of Podvezko ‘Determining the level of agreement of expert estimates’ has
to do with the different importance different experts give to different criteria (objectives).
Immediately the author gets involved with the mixture of nominal scales (perfect
agreement, more or less agreement, disagreement), cardinal scales (weights) and ordinal
scales (ranking). After Arrow it is possible to move from cardinal scales to ordinal ones
but not vice versa. Nevertheless, different authors try to do the contrary. Also, he gets
involved in this mixture. His first method moves from ranks (ordinal) to total of ranks

444

W.K. Brauers and E.K. Zavadskas

(cardinal). He compares this method with weights and with the fundamental ten-point
scale of Saaty, other example of mixture between nominal and cardinal scales. After
some simulations, Podvezko concludes that the highest level of agreement has been
obtained by using the direct ranking method, namely by moving from ranks to totals
of ranks.
The paper ‘A hybrid normalised multicriteria decision making for the vendor
selection in a supply chain model’ by Haq and Kannan, aims to develop an effective and
efficient hybrid normalised multicriteria decision making model for evaluating
and selecting a vendor. Therefore, the Analytical Hierarchy Process (AHP), the Fuzzy
Analytical Hierarchy Process (FAHP) and an integrated approach of Grey Relational
Analysis (GRA) in a Supply Chain Model (SCM) is used. The effectiveness of such a
hybrid model is illustrated using the case study of paper manufacturing industry in the
southern part of India. The proposed model helps the industry to effectively select
the vendor.
In their paper ‘Normalisation in the selection of construction alternatives’
Migilinskas and Ustinovichius go out from twelve criteria for construction alternatives.
For further evaluation, they refer to eight methods of normalisation, which are finally
grouped into four groups. They use as support LEVI 3.0, a programme developed in
Gediminas Technical University. The authors bring a critical contribution about the four
groups of methods.

