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Abstract

Risk parity portfolio, with balanced risk distribution among all assets in the portfolio,
strives to prevent risk concentration on a specific asset or group, contributing to the
stability and resilience of the investment portfolio against market shocks. However,
the effective implementation of the risk parity strategy requires the dynamic
understanding and management of the asset covariance matrix, as relationships and
correlations among assets change over time. The present research utilizes Long
Short-Term Memory (LSTM) networks for the dynamic prediction of the covariance
matrix, with its innovation lying in addressing the issue of the predicted covariance
matrix not being positive definite by employing the Cholesky decomposition
approach. In this study, the risk parity approach was used to optimize a portfolio
consisting of 10 major Tehran Stock Exchange indices over the period 1390 to 1404,
comparing three models: LSTM networks with Cholesky decomposition, Hidden
Markov, and DCC-GARCH. The results showed that the LSTM model has
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advantages over the other two models in terms of weekly average return, Sharpe
ratio, cumulative return, and maximum drawdown. This superiority stems from
LSTM'’s ability to model the complex and dynamic patterns of the Iranian capital
market.
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