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Highlights

e Develops a hybrid system with SVM and Evolutionary Computation
e The SVM categorizes the market into three different types.
e The GA optimizes an investment strategy with dynamic approaches.

e The algorithm invests in the Forex market with high leverage.

Abstract— This work proposes a new approach, based on Genetic Algorithms and Support Vector Machine to
trade in the forex market. In this work, a new algorithm capable of generating technical rules to make investments
with a given amount of leverage depending on the certainty of the prediction is presented. To forecast those
predictions, a combination of a Support Vector Machine (SVM) algorithm — to identify and classify the market in
three different stages —, and a Dynamic Genetic Algorithm — to optimize trading rules in each type of market, is
used. The optimization of the trading rules is based on several technical indicators. Forex data for the EUR/USD
currency pair, in a timeframe between the years of 2003 and 2016, is used as training and test data. The proposed
architecture for the machine learning system, as well as the implementation and study of the proposed system is
described in detail. The use of an hybrid system, combining a SVM and a GA with dynamic approaches such as
hyper-mutation and adaptability approaches by training three different GA’s for each type of market, provide a new
approach for FOREX trading, where it is possible to classify trends using price sequences and therefore using the
same classification for optimizing investment strategies with the most appropriate GA. Finally, the work shows
promising results during the test period between the 2" of January of 2015 until the 2" of March of 2016, where
the Return on Investment obtained is 83%.
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1. INTRODUCTION

The Foreign Exchange (FX) Market is a global market for currency trading, it is considered the
most liquid financial market in the world. According to the Bank for International Settlements, trading in
Forex markets averaged $5.3 trillion per day in April 2013 [1]. Another advantage of this kind of markets,
is that, transactions are available 24 hours a day, every day from Monday to Friday.

This financial problematic is a widely studied subject, and constitutes a rather motivating
problem to researchers on the Machine Learning field of studies. In this work, more precisely, it is
intended to develop an investment strategy, using different Leverage ratios, applied to Foreign
Exchange Markets, or more specifically on FOREX markets. The work is motivated by the study of
techniques within the area of Evolutionary Computation, that are capable of learning past events in
order to predict future ones, and generate investment rules accordingly, thus, potentiating the quality
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