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ABSTRACT

Recently, cryptocurrencies have evolved into a globally traded financial asset with huge amounts
of returns. To effectively invest in cryptocurrencies, many studies applied deep reinforcement learning
techniques to teach agents to learn a variety of market behaviors. In addition, rebalancing investment portfolios
was utilized to meet investment goals and maintain the level of accepted risk. However, there are several
attacks on the digital currency coin systems, affecting the confidence and volatility of th e digital currency
value. In this research, we present an effective way to invest in cryptocurrencies by hedging on short Futures
contracts to reduce losses in case of the decreased cryptocurrencies' values. Therefore, our investment portfolio
comprises three types of assets; cash in USDT/USD, Bitcoin (BTC/USD) and short Futures contracts. We

applied the double deep Q-networks with the multi-scale continuous loss (MSCL) to avoid repeating wrong
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decisions made by agents resulting in the reduced possibility of sustained losses. The experimental data are
collected during June 2022 and June 2023 which is considerably in the bull market. Initially, the portfolio
contains 50% cash, 50% Bitcoin and 95% hedging of existing Bitcoin. Although, our proposed method offers
equivalent cumulative returns with the Buy and Hold (B&H) strategy. Contrastingly, our method outperforms
B&H in the max drawdown and annualized volatility measures risk -related metrics. Considering the max
drawdown and annualized volatility measures, our proposed portfolio offered only 10.53% and 20.35%
compared to 35.43% and 51.75% by B&H. Furthermore, the rebalancing proportion of assets should be

automatically adjusted according to cryptocurrency market behaviors to increase portfolio returns.

Keywords: Investing in Cryptocurrencies, Portfolio Rebalancing, Short Futures Contracts, Risk Reduction in

Investing, Deep Reinforcement Learning
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