
Mohamed Rochdi Keffala & Balkis Djebbi

INTRODUCTION & AIM RESULTS & DISCUSSION

CONCLUSION

FUTURE WORK / REFERENCES

METHOD

Strategic Integration of Cryptocurrencies in Portfolio Diversification: Evaluating Risk-

Adjusted Performance and Asset Allocation

The main research question: Can the inclusion of cryptocurrencies enhance the risk-

adjusted performance of traditional investment portfolios?

The research aims to:

- Empirically evaluate whether cryptocurrency-inclusive portfolios offer consistent

diversification and performance benefits in real-world investment scenarios.

- Test robust portfolio optimization strategies (Minimum Variance and Maximum Sharpe

Ratio) that account for practical asset weight constraints.

- Assess the statistical significance of the observed portfolio performance improvements,

a gap overlooked in much of the existing literature.

- Provide a balanced cryptocurrency allocation framework that is both academically

rigorous and practically actionable.

The study uses two complementary optimization strategies (Minimum Variance

Portfolio and Maximum Sharpe Ratio Portfolio) to assess cryptocurrency roles under both

risk minimization and performance maximization frameworks, filling a gap in optimization-

focused crypto studies.

By covering the period 2019–2024, which includes major structural breaks, the study

directly addresses the concern about the time-varying stability of cryptocurrency

correlations and diversification benefits.

Although not the primary focus, the study acknowledges the behavioral influences on

cryptocurrency markets and sets the foundation for future research to integrate sentiment-

based portfolio adjustments.
This study employs two widely recognized optimization strategies to construct and analyze

cryptocurrency-inclusive portfolios:

(1) Minimum Variance Portfolio (MVP)

Objective: To construct a portfolio that minimizes total portfolio variance (risk) without directly

considering expected returns.

Rationale: MVP is particularly useful for investors with strong risk aversion, especially in

volatile markets like cryptocurrencies.

Approach: Portfolio variance is calculated using the covariance matrix of asset returns, and

the optimizer identifies asset weight combinations that achieve the lowest possible portfolio

risk.

Outcome: Provides a baseline for the least risky asset allocation and helps assess whether

cryptocurrencies can contribute to reducing portfolio volatility.

(2) Maximum Sharpe Ratio Portfolio (MSRP)

Objective: To maximize the portfolio’s Sharpe Ratio, which balances expected returns

against risk.

Rationale: MSRP is aligned with the goals of investors seeking the most efficient risk-return

trade-off.

Approach: The optimizer finds asset weightings that maximize the Sharpe Ratio by solving

for weights that offer the highest excess return per unit of risk.

Outcome: Offers insights into whether the inclusion of cryptocurrencies enhances risk-

adjusted returns when the portfolio is optimized for performance.

Historical Market Data (2019–2024)

Dataset Composition:
Cryptocurrencies: Bitcoin (BTC), Ethereum (ETH), Binance Coin (BNB)

Traditional Assets: Equities (stock index), Bonds (government or diversified bond index), Gold, and U.S.

Dollar Forex

Data Frequency: Daily closing prices used to calculate logarithmic returns, ensuring high

granularity and capturing short-term market dynamics.

Justification of the Period:
The 2019–2024 period covers diverse market conditions, including the post-COVID-19 recovery, crypto bull

and bear markets, inflationary pressures, and recent macroeconomic shocks.

Significance: Provides a balanced temporal scope to test the stability and consistency of

cryptocurrency diversification benefits under varying market regimes.

The inclusion of Bitcoin, Ethereum, and Binance Coin in diversified portfolios consistently improves

Sharpe ratios, showcasing their ability to enhance risk-adjusted performance.

Compared to purely traditional portfolios, Crypto-Inclusive portfolios yield higher returns, reflecting

the growth potential of digital assets despite market fluctuations.

The risk-return trade-off is evident—while cryptocurrencies contribute to higher return opportunities,

their volatility demands careful weighting constraints for optimal integration.

Correlation matrix analysis reveals that cryptocurrencies exhibit low correlation with traditional

assets, reinforcing their function as diversification instruments.

While equities (S&P 500, Small Cap stocks) tend to follow macroeconomic cycles, cryptocurrencies

display independent price movements, suggesting their ability to hedge against traditional asset

downturns.

Particularly, Binance Coin and Ethereum maintain distinct risk-return profiles, showing strong growth

potential without significant synchronization with conventional markets.

The Minimum Variance strategy maintains a conservative allocation, ensuring portfolio stability by

limiting exposure to high-volatility assets like cryptocurrencies.

Conversely, the Maximum Sharpe Ratio strategy favors aggressive cryptocurrency allocations,

emphasizing Ethereum (46.31%) and Binance Coin (18.69%), which historically demonstrated

strong return performance.

The trade-off is clear: while higher returns are achievable, portfolio risk management is essential to

prevent excessive exposure to market downturns and regulatory uncertainties.

Portfolio managers should consider structured allocation frameworks that balance high-return

potential with effective risk control.

Implementing periodic rebalancing and adaptive asset constraints can help maintain portfolio

efficiency under changing market conditions.

Cryptocurrencies offer substantial portfolio benefits, but their integration must be tailored to

investor risk tolerance and market outlook.

Theoretical Contributions:

Expands the asset pricing literature by rigorously testing the statistical significance of

cryptocurrency-induced portfolio performance improvements.

Enhances understanding of diversification dynamics by assessing the stability of cryptocurrency

correlations with traditional assets under different market regimes.

Contributes to behavioral finance by highlighting the importance of integrating investor sentiment

and behavioral biases into cryptocurrency-inclusive portfolio strategies.

Practical Implications:

- Provide evidence-based guidelines for constructing multi-asset portfolios that effectively

integrate cryptocurrencies while considering practical constraints like asset weight limits.

- Offer insights into selecting cryptocurrency assets (Bitcoin, Ethereum, Binance Coin) that

contribute meaningfully to risk-adjusted returns.

- Highlight the need for dynamic portfolio rebalancing to account for potential shifts in correlations,

especially during market stress periods.

- Cryptocurrencies should not be viewed as short-term speculative tools only; rather, they hold

promise as core components in a forward-looking diversified investment strategy.

- Despite diversification benefits, the volatility of cryptocurrencies requires continuous portfolio

rebalancing and close risk monitoring to mitigate potential losses.

- Investors should capitalize on the unique diversification properties of cryptocurrencies but must

acknowledge market-specific risks such as regulatory uncertainty and rapid sentiment-driven

price swings.

- Investors should periodically re-optimize their portfolios to adjust for evolving correlations,

structural breaks, and market shifts.

- As digital financial markets mature, portfolio managers are likely to strategically allocate capital

to cryptocurrencies to enhance diversification, particularly in an environment of growing demand

for alternative investments.

- Alert investors and risk managers to the potential erosion of diversification benefits during

systemic crises, urging the adoption of stress-testing practices.

- Emphasize the necessity of monitoring structural market changes that may impact the hedging

and diversification roles of cryptocurrencies over time.

•The inclusion of Bitcoin, Ethereum, and Binance Coin in diversified portfolios significantly

improves total returns while offering diversification benefits.

•Cryptocurrencies provide non-traditional return streams that complement the performance of

equities, bonds, gold, and forex assets.

•Through both the Minimum Variance Portfolio (MVP) and Maximum Sharpe Ratio Portfolio

(MSRP) strategies, the study demonstrates that risk-adjusted returns (measured via Sharpe

Ratios) improve when cryptocurrencies are optimally weighted.

- Investigating time-varying portfolio optimization that adjusts allocations based on market

conditions, liquidity constraints, and risk exposure shifts.

- Incorporating tail-risk metrics, stress testing frameworks, and machine learning-based risk

forecasting to enhance portfolio resilience under extreme volatility scenarios.

- Expanding analysis beyond Bitcoin, Ethereum, and Binance Coin to include stablecoins,

tokenized securities, and emerging DeFi assets.

- Studying how monetary policy, regulatory interventions, and geopolitical factors influence

cryptocurrency integration within institutional portfolios.

Emerging Role of Cryptocurrencies in Modern Finance:

Over the past decade, cryptocurrencies like Bitcoin, Ethereum, and Binance Coin have gained

substantial traction, evolving from niche speculative assets to key components in global investment

discussions.

Despite this growing popularity, uncertainty persists regarding their integration into traditional

investment portfolios due to concerns about volatility, regulatory risks, and inconsistent performance

during financial crises.

Investor Demand for Diversification:

In a market landscape increasingly characterized by systemic shocks, geopolitical tensions,

and inflationary pressures, investors and portfolio managers are actively seeking alternative

assets to diversify and stabilize returns.

Literature Limitations:

Previous studies largely explored the theoretical benefits of cryptocurrency inclusion but

lacked empirical testing under practical portfolio constraints and did not rigorously assess

the statistical significance of performance improvements.


