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ROBUST PORTFOLIO DECISION ANALYSIS: A MULTICRITERIA
CONSTRAINED CLUSTERING APPROACH

Abstract: Organizations invest in activities towards achieving business goals and remaining competitive. Since the availability of
resources, time and budget is typically limited which does not allow to simultaneously implement all activities, organizations are
faced with the problem of identifying the most preferable alternatives by grouping those into portfolios, carefully allocating
resources and focusing on management of these portfolios. Thus, portfolio decision has been considered as one of the most
important tasks for the organizations to ensure business success. However, despite this high importance, it has significant
practical challenges due to uncertain multiple criteria evaluations, decision makers’ preferences and real-world constraints.
Over the last years, many methods have been developed with the aim of maximizing the sum of multicriteria scores of projects
selected for the final portfolio. In our research, unlike the existing literature, we propose a new robust multicriteria clustering
methodology that enables to group the best ranked projects into a new kind of cluster (so-called optimal portfolio) that complies
with the given constraints. With this aim, a new Integer Programming (IP) model as an extension of the K-medoids clustering
technique is combined with the PROMETHEE method. Specifically, we first apply PROMETHEE for multicriteria evaluation of the
individual projects and then the two main outputs of PROMETHEE, preference matrix and net flows, are used in the IP model to
generate clusters of projects with the given resource constraints. Herein, we focus on generating two clusters, with the selected
projects in the best one forming the portfolio. In developing this model, we also introduce portfolio quality constraints to ensure
the proper distribution of “good” evaluations among all considered criteria. We then enhance this combined model by
embedding it into SMAA simulation framework to consider the inherent uncertainties. As a large number of potentially optimal
portfolios are obtained through the SMAA simulation, both project and portfolio-level robustness indices are computed in order to
help decision makers to identify the most robust and stable portfolio. Our experiments show that our multicriteria constrained
clustering model provides a well-designed methodology to generate efficient, balanced, and robust portfolios aligned with the
organizational strategies and preferences.
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