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Abstract of Thesis

Making decisions is a common and vital activity among human beings; indeed as Thomas L. Saaty aptly states it
“Our lives are the sum of our decisions - whether in business or in personal spheres” (Saaty, 1980). In the
process, decision makers are subject to several factors that might influence their decisions, i.e., a personal
preference may influence when deciding between different alternatives as regards to a set of criteria. Thus,
implementing such policies may produce positive or negative outcomes consider, for instance, a company under
the process of production planning. A possible solution for this particular problem is to find a generalized and
systematic approach that is analytically adequate to subjective factors. In this research, we made use of the
great capacity of game theory, particularly cooperative game theory, to strategically analyze multicriteria
decision-making problems. Firstly, the study combines cooperative game theory and managing risk approaches
by using a characteristic function based on conditional value-at-risk {(CVaR). This makes it possible to study the
flow of risk parametrically in order to describe the numerical advantages or disadvantages of chosen policies
during the process. Secondly, in order to deal with ambiguity we employ fuzzy theory concepts under coalitional
game framework by proposing a minimax optimization model, applied to water resources allocation. Hence, the
objective of this study can be cutlined as follows: i) to propose mathematical models to support decision makers
in order to achieve a certain level of agreement opposite to an individual benefit; i) to extend the concept of
Shapley value to cases where ambiguity prevails; iii) to demonstrate the applicability of game theoretic
techniques to real-world situations. Through numerical examples a multi-period production planning problem
with demand uncertainty is analyzed, and furthermore, a case study on the equitable sharing of international
water is considered. Accordingly, the discussion regarding the results describes how each riparian country can
forecast the economical benefits from the process of equitable sharing of river water in different sectors, and

likewise how the population and ecosystem around the basin are affected.
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