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Abstract:

FCM modelling constitutes an alternative way of building intelligent systems, using uncertain parameters that
influence one - another. Such a system is constituted by certain concepts (which are characterized by a state) along
with relevant interconnections (which are described by sensitivity values). Essentially, an FCM is developed by
integrating the existing experience and knowledge regarding a cause — effect system in a pseudo-dynamic manner.
This can be done through human knowledge and experience exploitation or through proper data analysis. Three
different approaches for developing FCM models have been proposed in this thesis. The first one concerns only the
cases for which there is no dataset available and thus, human experts are called to identify and define FCM’s
components. The second one takes an advantage of an existing dataset and can be used in the absence of relative
human experts. Relative bibliography is used instead for extracting guidelines for the structure of the network and
probabilistic models are derived to define the concepts and the relations. In the framework of this work, the notion of
dynamic weights is also introduced. The last approach uses both human experts and a dataset to apply fuzzification
of the dataset. The resulting fuzzy parameters are used to initialize the network where the Evolutionary Strategies
are employed to define the states of the interrelations. All the methods proposed in this thesis were implemented for
real systems using real datasets (where needed). The results presented in the thesis encourage the belief that
FCMs can be used as a modeling tool for weakly-formalized and ill-structured problems, allowing the use of fuzzy
information and the visualization of the causal dynamics of the modeled system.
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