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Optimizing the currency portfolio, a basis for designing an algorithmic trading

system
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Abstract

In this paper, the use of metaheuristic methods for selecting an optimal asset portfolio
is examined. After calculating the efficient frontier, the minimum risk portfolio, and
the point with higher risk, known as the Sharpe ratio, the coefficients for optimal
currency portfolios are obtained and sent as signals to algorithmic trading systems.
This is done with the aim of increasing returns in volatile markets, particularly in the
currency market. The methodology involves sequentially arranging optimal portfolios
using data mining and metaheuristic methods to obtain the best portfolio under risk
over a short-term period. The paper utilizes four fundamental topics: nonlinear patterns
for predicting exchange rates, calculating value at risk using the EGARCH model,
obtaining optimal investment portfolios via metaheuristics, and designing algorithmic
trading systems. To address the Markowitz model issue, future log-return predictions
for exchange rates using the RNN model and stochastic optimization for calculating
asset weights are employed. These weights are sent as signals for buy, hold, and sell
actions to the algorithmic trading system. Nine exchange rates with minimal
correlation and higher independence, based on the variance-covariance matrix and
interaction effects chart in the currency market, were selected to reduce systemic risk.
Testing the system on 123 daily data points from March 1, 2023, to June 22, 2023,
resulted in a total return of 27% (approximately 4.5% monthly) for the algorithmic
trading system. The system's maximum loss was 6%, and the maximum gain was
5.7%, with transaction costs for each exchange rate considered in the calculations.
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Risk, algorithmic trading.
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1. Artificial intelligence
2. Artificial Neural Networks
3. Machine learning
4. Dempster
5. Correlation
6. Chaboud
7. Value at Risk (VaR)
8. Parametric
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