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Background

• Development of investment portfolio theory
• TPT, MPT and PMPT (Lekovic, 2021)

• Modern Portfolio Theory (Markowitz, 1952)
• Rational investor
• Multiple Assets
• Overall risk

• The minimum return an investor can expect on any asset is 
usually the same risk-free rate of return combined with a 
margin of return to compensate for the risk (Murphy, 1990)
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Background(Cont.)

•Cryptocurrency (Bhatt, 2014) 
•Can be used to purchase goods or services
•High security features
•Decentralized finance

•High potential and Second Life or Maybe equivalent to the social 
network Web 2.0 (Guadamuz and Marsden, 2015; Nian and Chuen
(2015); Gafar et al., 2021)
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Background(Cont.)

•Support combine Cryptocurrency to Portfolio 
•Low correlation with traditional assets(Krückeberg and Scholz, 

2019) 
• Improve risk and returns(Brière et al., 2015;Brauneis and Mestel, 

2019; Symitsi and Chalvatzis, 2019; Kajtazi and Moro; 2019; Borri, 
2019;Trimborn et al., 2020; Białkowski, 2020;Petukhina et al., 2021; 
Kaya and Mostowfi, 2021)
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Background(Cont.)
•Moving average
•Suitable for risks and returns(Skintzi and Xanthopoulossisinis, 2007; 

Metghalchi et al., 2021)
•Price prediction(Khorram and Sheshmani, 2015;Ren et al., 2018; 

CALISKAN et al., 2020)
•Naive Portfolio
•Minimizes risk without sacrificing expected returns(Tang, 2003)
•Optimal strategy(Bock, 2018;Brown et al., 2013;li, 2018)
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Background(Cont.)

•Mean variance portfolio
•There was no significant difference 

in performance between MinVar. Vs 
MaxSarpe.(Vinzelberg and Auer, 
2021)
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GAPs

▪ lack of integration
▪ G1 : Efficiency by mean variance in Cryptocurrency Add a traditional 

asset portfolio with transaction costs using moving averages.
▪G2 : Efficiency point in the efficient frontier. 

▪ Identify key points of interest
“Portfolio optimization in the digital financialization era 

using cryptocurrencies”
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Objective

1. To create a portfolio with equal weight distribution using digital assets (The 
Naïve portfolio). 
2. To test the strategy of buying, selling, buying and holding, buying and selling 
over time Buy and sell following the moving average trend following. 
3. To test the level of return and risk according to the Mean-Variance model. 
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Related Literature

1.  Naïve portfolio (Tang, 2004)

2.  Mean-Variance ,           (Markowitz, 1952) 

3.  Sharpe ratio (Sharpe., 1994)

4.  MA                                                   (Metghalchi et al., 2021)
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Conceptual framework
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DATA

5  Most/Major value Periods 2016 to 2021 [From yahoofinance
confirm by Coinbase, investing, Nasdaq and bloomberg] 

I. Cryptocurrency
II. Technology Stocks U.S. Market
III. Currency
IV. Commodity 

12



Methodology
1.st   Build an investment portfolio by the Naïve portfolio

Port.1 5 Most value cryptocurrency [BTC, ETH, Tether, XRP and Dogecoin]
Port.2   5 Major currency [EUR, JPY, GBP, AUD and CNY]
Port.3 5 Most value tech stocks [AAPL,MSFT,GOOG,AMZN and FB]
Port.4   5 Major commodity [Crude Oil, Gold, Coffee, Natural Gas and Silver]
Port.5   No.1 + No.2 
Port.6   No.1 + No.3 
Port.7  No.1 + No.4 
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Methodology (Cont.)
2.nd Trading strategy 

▪ Buy and Hold 
▪ Holding Periods (calendar)

▪ 1, 3, 6, 12, 36, 48 months

▪ MA(50,200 Day)
▪

▪ BUY MA(50) > MA(200) 
▪ Sell MA(50) < MA(200) 
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(Skintzi and Xanthopoulossisinis, 2007)
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Methodology (cont.)
3.1 rd Mean-Variance  from 2nd

▪ (3.1)

▪ is sum of asset       to  

▪ (3.2)

▪ is  weight

▪ is  the variance-covariance matrix
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(Markowitz, 1952)
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Methodology (cont.)

3.1.1 Optimized Sharpe ratio from 3.rd
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(Sharpe, 1994)
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Result
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Result [Out of sample]
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Result [Out of sample]
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Conclude

•Correlation Coefficient
•Returns and risks level
•MinVar
•MaxSharpe
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Reference 
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Reference cont. 
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