Lecture Notes in Networks and Systems | 1530

Cengiz Kahraman' Selcuk Ceb
Basar Oztaysi - Sezi Cevik 0



https://v3.camscanner.com/user/download

m)
Check for
updates

Intelligent Stochastic Approaches
for Valuating European Options

Slavi Georgiev!2®)@®, Venelin Todorov3*®, Ivan Georgiev!?,

Byulent Idirizov!®, Velichka Traneva’®, Stoyan Tranevi®,
Fatima Sapundzhi®®, Meglena Lazarova®®, and Michail Todorov’@®

! Department of Informational Modeling, Institute of Mathematics and Informatics,
Bulgarian Academy of Sciences, 8 Acad. Georgi Bonchev Str., 1113 Sofia, Bulgaria
{irgeorgiev,bidirizov}@math.bas.bg
2 Department of Applied Mathematics and Statistics, Angel Kanchev University of
Ruse, 8 Stidentska Str., 7004 Ruse, Bulgaria
sggeorgiev@math.bas.bg
3 Department of Parallel Algorithms and Machine Learning with Neurotechnology
Laboratory, Institute of Information and Communication Technologies, Bulgarian
Academy of Sciences, 25A Acad. Georgi Bonchev Str., 1113 Sofia, Bulgaria
venelin@parallel.bas.bg
4 Department of Mathematics, Informatics and Physics, Prof. Dr. Asen Zlatarov
University, 1 Prof. Yakim Yakimov Blvd., 8010 Bourgas, Bulgaria
tranev@abv.bg
5 South-West University Neofit Rilski, 2700 Blagoevgrad, Bulgaria
6 Department of Mathematical Modeling and Numerical Methods, Technical
University of Sofia, 8 Kl. Ohridski Blvd., 1000 Sofia, Bulgaria
meglena.laz@tu-sofia.bg
7 Department of Differential Equations in Mathematical Physics, Institute of
Mathematics and Informatics, Bulgarian Academy of Sciences, 8 Acad. Georgi

Bonchev Str., 1113 Sofia, Bulgaria

Abstract. The pricing of multi-dimensional options presents significant
challenges, as it is a fundamental issue in modern large-scale financial
analysis. A European call option grants its holder the right, but not the
obligation, to acquire a specified quantity of an underlying asset S at
a predetermined strike price K on a fixed maturity date 7. In finan-
cial modeling under uncertainty, Monte Carlo and quasi-Monte Carlo
techniques have emerged as powerful tools for tackling complex valu-
ation problems. This paper investigates the intelligent optimization of
simulation-based approaches to accurately determine the fair value of
multi-dimensional European options. Monte Carlo methods, particularly
in higher-dimensional settings, are well-suited for such pricing tasks due
to their flexibility and effectiveness. In this study, we introduce intel-
ligent optimization strategies that leverage low-discrepancy sequences
and variance reduction techniques, significantly enhancing the preci-
sion of conventional Monte Carlo simulations. These refinements lead to
more reliable pricing outcomes, which are critical for informed financial
decision-making under uncertainty. Furthermore, the proposed method-
ology demonstrates robust performance in scenarios where traditional
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