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Av. Pitágoras 353, Campinas, Brazil 13083–857
Email: ballini@unicamp.br

cDepartment of Computer Engineering and Automation
School of Electrical and Computer Engineering,

University of Campinas
Av. Albert Einstein 400, Campinas, Brazil 13083–852

Email: gomide@dca.fee.unicamp.br

Abstract

Market risk exposure plays a key role in risk management. A way to measure risk

exposure is to evaluate the losses likely to incur when the assets prices of a port-

folio decline. Most financial institutions rely on Value-at-Risk (VaR) estimates

to measure downside market risk. This paper suggests an evolving possibilistic

fuzzy modeling (ePFM) approach to estimate VaR. The approach is an exten-

sion of the possibilistic fuzzy c-means clustering and functional fuzzy rule-based

modeling within the framework of incremental learning. Evolving possibilistic

modeling employs memberships and typicalities to update the cluster structure

and corresponding fuzzy rules using a statistical control distance-based criterion.

A utility measure evaluates the quality of the current cluster structure and as-

sociated model. Data from the main global equity market indexes of United

States, United Kingdom, Germany, Spain, and Brazil from January 2000 to De-

cember 2012 are used to estimate VaR using ePFM. The performance of ePFM
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