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@article{Strada2024dodm,

abstract = {Most decision-making models, including the pairwise comparison
method, assume the honesty of the decision-maker. However, it is easy to
imagine a situation where the decision-maker tries to manipulate the ranking
results. This problem applies to many decision-making methods, including the
pairwise comparison method. This article proposes three simple algorithmic
methods for manipulating data using the pairwise comparison method. The
proposed solutions try to mimic the behavior of a dishonest decision-maker
who, acting under time pressure, chooses a simple strategy that leads to
pushing through a given alternative. We also test the susceptibility to
detection of the proposed manipulation strategies. To this end, we propose a
convolutional neural network architecture, which we train based on generated
data consisting of the original random pairwise comparison matrices and
their manipulated counterparts. Our approach treats the pairwise comparison
matrices as two- or three-dimensional images specific to the decision
situation. In the latter case, the matrices are initially transformed into a
three-dimensional map of local inconsistencies, and only data processed in
this way are subjected to analysis using neural networks. The experiments
indicate a significant level of detection of the proposed manipulations. In
numerical tests, the effectiveness of the presented solution ranges from 88%
to 100% effectiveness, depending on the tested algorithm and test
parameters. The measured average computation time for the single case
analyzed oscillated below one millisecond, which is a more than satisfactory
result of the performance of the built implementation. We can successfully
use the neural networks trained on synthetic data to detect manipulation
attempts carried out by real experts. Preliminary tests with respondents
also indicated high effectiveness in detecting manipulation. At the same
time, they signaled the difficulty of distinguishing actual manipulation
from a situation in which an expert strongly prefers one or more selected
alternatives.},
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abstract = {In decision-making methods, it is common to assume that the
experts are honest and professional. However, this is not the case when one
or more experts in the pairwise-based group decision-making framework, such
as the group analytic hierarchy process, try to manipulate results in their
favor. This paper aims to introduce two heuristics enabling detection of
manipulators and minimizing their effect on the group consensus by
diminishing their weights. The first heuristic is based on the assumption
that manipulators will provide judgments that can be considered outliers
with respect to those of the other experts in the group. The second
heuristic assumes that dishonest judgments are less consistent than the
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average consistency of the group. Both approaches are illustrated with
numerical examples and simulations.},
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abstract = {One of the most widespread multi-criteria decision-making
methods is the Analytic Hierarchy Process (AHP). AHP successfully combines
the pairwise comparisons method and the hierarchical approach. It allows the
decision-maker to set priorities for all ranked alternatives. But what if,
for some of them, their ranking value is known (e.g., it can be determined
differently)? The Heuristic Rating Estimation (HRE) method proposed in 2014
tried to bring the answer to this question. However, the considerations were
limited to a model only considering a few criteria. This work analyzes how
HRE can be used as part of the AHP hierarchical framework. The theoretical
considerations are accompanied by illustrative examples showing HRE as a
multiple-criteria decision-making method.},
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abstract = {This paper examines the differences in ordinal rankings obtained
from a pairwise comparison matrix using the eigenvalue method and the
geometric mean method. First, we introduce several propositions on the
(dis)similarity of both rankings concerning the matrix size and its
inconsistency expressed by the Koczkodaj's inconsistency index. Further on,
we examine the relationship between differences in both rankings and
Kendall's rank correlation coefficient τ and Spearman's rank coefficient ρ.
Apart from theoretical results, intuitive numerical examples and Monte Carlo
simulations are also provided.},
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abstract = {In this paper, we propose a new method for the derivation of a
priority vector from an incomplete pairwise comparisons (PC) matrix. We
assume that each entry of a PC matrix provided by an expert is also
evaluated in terms of the expert's confidence in a particular judgment.
Then, from corresponding graph representations of a given PC matrix, all
spanning trees are found. For each spanning tree, a unique priority vector
is obtained with the weight corresponding to the confidence levels of
entries that constitute this tree. At the end, the final priority vector is
obtained through an aggregation of priority vectors achieved from all
spanning trees. Confidence levels are modeled by real (crisp) numbers and
triangular fuzzy numbers. Numerical examples and comparisons with other
methods are also provided. Last, but not least, we introduce a new formula
for an upper bound of the number of spanning trees, so that a decision maker
gains knowledge (in advance) on how computationally demanding the proposed
method is for a given PC matrix.},
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abstract = {Very often, constructors and designers of intelligent building
and building automation systems have a choice: to create a compact system
with a limited configuration and modifying the system’s behavior
possibilities or provide a fully configurable solution at the expense of
introducing a full SCADA system equipped with an additional knowledge
database and inference system equipped with learning capabilities. In the
presented work, we show that there is a third solution. Using a multilayer
control system composed of programmable FPGAs, small PCs, and cloud
computing resources, we can design and implement a fully configurable
intelligent control system for the building’s heating. Our solution combines
the compactness of the structure and the ease of installation and
assembly.},
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abstract = {Abstract The conceptual framework of bioeconomy advances
sustainability by ensuring that environmental, social, and economic goals
are met. Although numerous authors perceive bioeconomy as a key sector to
achieve sustainable transformation, there is a lack of a comprehensive set
of factors determining sustainable entrepreneurship in the bioeconomy
sector. This study aims to identify factors influencing business strategies
for sustainable entrepreneurship in the bioeconomy sector. This study uses
the triangulation of research methods, including the entrepreneurial
discovery process, as well as multiple-criteria methods of the pairwise
comparison and the analytic hierarchy process. This study serves as grounds
for the identification of priority factors influencing the choice of
relevant business strategies in the bioeconomy. Within the framework of the
research, five core factors are specified: economic-and-financial, market,
technological, ecological, organization-and-human resources, and legal. The
findings reveal that the most significant factors are economic-and-financial
and market factors that determine the choice of innovative and offensive
strategies by bioeconomy enterprises. These strategies impact
entrepreneurial decision-making processes in the environmental and social
areas, and they contribute to the development of more sustainable and
entrepreneurial ecosystems. To advance the research on sustainable
entrepreneurship, different theoretical perspectives are combined, including
economics, strategic management, and innovation perspective.}
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    abstract = {"Apart from consistency, the completeness of information is
one of the key factors influencing data quality. In the case of the pairwise
comparisons (PC) method, much space in the literature is devoted to the
quantitative analysis of this first idea, while the second issue has not
been properly studied. The presented article is an attempt to bridge this
gap. The aim of the article is to examine how the incompleteness of a set of
paired comparisons influences the sensitivity of the PC method. During the
research, two important factors related to the incompleteness of PC matrices
have been identified, namely the number of missing pairwise comparisons and
their arrangements. Accordingly, an easy-to-calculate incompleteness index
have been developed. It takes into account both the total number of missing
data and their distribution in the PC matrix. During the series of
Montecarlo experiments, the properties of this index have been examined. It
demonstrated that both the incompleteness and inconsistency of data almost
equally contribute to the sensitivity of the PC matrix. The relative
simplicity of the proposed index may help decision makers to quickly
estimate the impact of missing comparisons on the quality of final
results."}
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frequency of their identification. STRING and KEGG databases indicated
metabolic pathways which those molecules are involved in. This means that
those molecular pathways seem to be strongly affected by morphine
administration and could be important targets for further investigations.

Significance The data about proteins identified by different proteomics studies of molecular changes
caused by morphine administration (29 published articles) were gathered in the Morphinome
Database. Unification of those data allowed for the identification of proteins that were indicated
several times by distinct proteomics studies, which means that they seem to be very well verified and
important for the entire process. Those proteins might be now considered promising aims for more
detailed studies of their role in the molecular mechanism of morphine action.},
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