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Abstract 

 
Nowadays, many institutions and individuals are investing their money in the stock market 

and the cryptocurrency market. Because this type of investment is risky, so investors in these 

markets are looking for a safe way to achieve profits. This study aims to use financial 

derivatives in creating an investment portfolio in the fxcm market. The researchers concluded 

that this method can achieve percentage of profits (0.99) in selling currency and (0.68) in 

buying currency) by investing in five pairs of digital currencies respectively “EUR.US, 

USD.JPY, USD.CHF, USD.CAD and NZD.USD”. We can support this conclusion is that the 

value of the adjusted R is more than (0.70) and the values of SSE and RMSE are so small. 
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Introduction 

 

Many businesses and individuals are interested in investing their money in the digital 

currency markets such as Forex and other platforms. Some of investors engage expert 

who has experience in this field, and others are using their own special strategies that they 

think it will achieve big profits from these platforms. So, the problem of study (how to 

trade in the currency market and achieve huge profits, which is considered as additional 
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income for companies or individual. one of the characteristics of these markets is very 

high risk. The importance of the study came from the wide spread of these platforms 

around the world, which includes many investment options. The study aims to find a 

suggested strategy to trade in these platforms (FXCM) by buying or selling a currency 

pair. The study hypotheses that the use of the mathematical derivatives could be provided 

a semi-guaranteed strategies to achieve profits for companies or individuals through 

trading in these platforms. So, in the following section, we will review some previous 

studies on this subject, and we will show how they differ from the current study. 

 

Literature Review 

 

This study use the value at risk model (VaR) to minimize the loss resulted from changes 

in peso /dollar exchange rate. This study found that the industrial companies will not be 

profitable and minimize its exchange rate through its investing in hedges. (Bernal-

Domínguez Deyanira & Frías-Sánchez Jéssica) 

 

This study found that the using of financial derivatives can effect on firm value and 

investing portfolio in large companies. (Clark & Mefteh, 2010). The current study differ 

of (Clark & Mefteh, 2010) that it study of using the financial deriavities to predict the 

price of currency pair and how this estimation can influence on the targeted profits. 

 

This study show that retail investor should consider the financial derivatives in risk 

management to ensue investing opportunities in the Indian financial market. It approached 

with a small size 500 respondents by using simple percentage bar diagrams. (Pasha, 

2013). 

 

The risks can be hedged by financial derivatives of 234 non-financial companies. 

Moreover, the investment portfolio prepared by the company's derivatives is modest 

compared to the company's size, operating and investment cash flows and other criteria. 

 

(Guay & Kothari, 2003). But the current study use the financial deriavities to predict the 

price of currency pair and how this estimation of price can influence on the targeted 

profits. 

 

This study use machine learning to forecast cryptocurrency prices, and the findings 

indicate that algorithmic methods can aid in forecasting the short-term evolution of the 

cryptocurrency market. (Alessandretti, ElBahrawy, Aiello, & Baronchelli, 2018). 
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This article focuses on the key properties of cryptocurrencies as a method for small and 

medium-sized firms to make cashless payments in order to boost investment 

attractiveness. (Ivashchenko, 2016). 

 

According to the conclusions of (Qiu, Dinçer, Yüksel, & Ubay, 2020), the most important 

risk in wind energy investments is fluctuation in currency rates and interest rates. 

Moreover, China and Indonesia were the most successful countries in managing risk in 

wind energy projects, on the other hand, India, Russia and Turkey were considered the 

least successful. The IT2 fuzzy technique and the perfect solution method (TOPSIS) was 

used for order preference as a robustness test for the extended VIKOR method. Financial 

derivatives should be used to reduce exchange rate and interest rate risks. Similarly, the 

current study attempts to reduce risk through the use of financial derivatives. 

 

The goal of this study is to apply Modern Portfolio Theory to determine the effects of 

cryptocurrency on the creation of an investment portfolio. The findings suggest that the 

Modern Portfolio Theory can boost portfolio effectiveness in two ways. The first is to 

provide investors with more allocation possibilities, and the second is to reduce the 

standard deviation. (Andrianto, Diputra, & Accounting, 2017). 

 

Digital Currency Market 

 

A digital currency is a type of currency that has properties similar to physical currencies 

but differs in that it is digital and not tangible. Also, It can a financial balance that 

electronically registered on a device. According to the European Central Bank's February 

2015 report "virtual currencies, in another perspective," virtual currency is a digital 

representation of value that can be used as a substitute for money in some circumstances. 

A digital currency is an asset that is represented digitally and shares certain properties 

with cash. (Andrew) 

 

Digital currencies, such as virtual currencies and cryptocurrencies, enable fast transactions 

and direct ownership transfers. Network money is another type of electronic money that 

allows value to be transmitted through computer networks, primarily the Internet. This 

type of money has a central point of the money supply that can be managed from multiple 

sources. (Wagner, 2014) 

 

The beginnings of digital currencies can be traced back to the 1990s, the decade of the 

information technology bubble, and one of the earliest of these products was electronic 

gold, which was introduced in 1996. Liberty Reserve, a recently known cryptocurrency 

business, was launched in 2006; it allows users to convert dollars or euros to 
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cryptocurrencies on the same site, and it also allows them to freely swap them with each 

other for a 1% fee. Both services are considered central, but the US government shut them 

down completely after it was heard that they were for money laundering. 

 

Recently, there has been increasing interest in cryptocurrency, with Bitcoin, which was 

established in 2009, being the most extensively used and widely acknowledged digital 

currency. (Segendorf, 2014) 

 

As a result, Bitcoin is not just a digital currency but also a sort of virtual currency. 

Because Bitcoin and its alternatives are built on cryptographic techniques, these virtual 

currencies are also referred to as cryptocurrency. So, what is the difference between 

digital currencies versus traditional currency. 

 

Digital Currency Versus Traditional Currency 

 

The vast majority of the traditional money supply is bank money stored on computers. 

This is also seen as a form of digital cash. One could argue that our cashless society is 

expanding, implying that all currencies are digital (also known as "electronic money"), 

but they are not presented to us as such. (Al-Laham, Al-Tarawneh, Abdallat, & 

Technology, 2009) 

 

Digital currency differs from physical currency (such as banknotes and coins) which 

exhibit similar characteristics to physical currencies, except that they allow instant 

transactions and unlimited transfer of ownership (Ciaian, 2016). Virtual currencies and 

cryptocurrency are both types of digital currencies, but the opposite is not true. 

 

Cryptocurrencies are simply a comprehensive set of virtual currencies. Cryptocurrencies 

use blockchain technology, and can only be accessed through computers or mobile 

phones, because they exist only in electronic form (Scott, 2016). If a digital currency is 

issued by a central bank of a particular country in an organized manner, it is called a 

Central Bank Digital Currency (CBDC). 

 

In this case, this currency uses an electronic record or a digital code to represent the 

default form of the country's paper currency, which is issued and regulated by the 

competent monetary authority and is therefore subject to regulation. For example, notes 

with a unique serial number, similarity, each unit of the central bank's digital currency can 

also be distinguished to prevent counterfeiting. 
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Countries considering issuing their own digital currencies are China, England and Canada 

(Auer, 2020). What is cryptocurrency? It is another form of digital currency, not subject 

to regulation by an official party, that is encrypted by solving complex accounting 

equations through sophisticated computers and is also used to manage and control the 

creation of new currency units (Narayanan, 2016). This process involves validating data 

and adding transaction records to the public record using the blockchain. 

 

Since it is not issued by any central authority, some consider it immune to government 

interference or manipulation, and some consider it a hedge against inflation. 

 

Investing Methods in the Digital Currency Market 

 

Investing in the currency market is one of the activities whose importance is increasing 

due to the spread of dealing with it by many individuals, institutions and governments, 

and it has become an economic activity that has a clear impact on the global level. 

 

With the increase in this activity, theories that are being researched have emerged, and the 

search for how to build an investment portfolio consisting of a group of currencies 

according to scientific and practical foundations. Among the distinguished scientific 

methods in this field investment portfolio theory and the theory of capital asset pricing. 

 

An investment portfolio is defined as a diversified group of assets (Basilio, de Freitas, 

Kämpffe, & Rego, 2018). It is also a collection of investments made by institutions or 

individuals (Gutierrez Gallardo & Philippon, 2018), i.e., the quantity of shares or bonds 

owned by an individual or institution in several companies. It is rare for an individual to 

invest his money in a single asset. The objective of an investing portfolio is frequently to 

reduce risks, which is known as diversification. (Guesmi, Saadi, Abid, & Ftiti, 2019). 

Financial thought developed theories about the investment portfolio. 

 

Modern Portfolio Theory this theory was developed by the economic expert (Harry 

Markowitz) (Sethi & Review, 2021), where he explained that there is a relationship 

between the level of risk of an investment and the expected return. Markowitz can be 

considered the first to introduce a quantitative measurement method for calculating both 

the return and risk of investment portfolios and explain how to use diversification to reach 

the optimal expected return within a certain level of risk. 

 

The mathematical method for creating a group of assets in order to optimize the expected 

return for a given level of risk is called Variance Analysis or Modern Portfolio Theory 

(MPT). (dos Santos, Brandi, & Policy, 2017). 
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Expanding the concept of diversification in investing, which states that owning a variety 

of financial assets is less risky than owning one type of asset. That is, the risk and return 

of assets should not be examined alone, but by how they are added to the portfolio's risk 

and overall return. Variance in asset prices is used as an indicator of risk. 

 

Portfolio risk can be reduced simply by holding groups of assets that are not entirely 

positively correlated. (Polzin, Egli, Steffen, & Schmidt, 2019). In other words, by 

maintaining a diversified portfolio of assets, investors can reduce their exposure to the 

risk of investing in each asset individually. Equation of this theory as follows: 

 

E (Ri) = ∑ Wi *E (Ri) 

E (Ri) = portfolio return 

E (Ri) = asset return 

Wi = weighted of asset 

 

Investors must enter estimates of asset yield and volatility based on historical data, and 

this is one of the criticisms leveled against this theory. (Hu, Harmsen, Crijns-Graus, & 

Worrell, 2019), these expected values often fail to take into account for new cases that 

were not present when historical data was generated. 

 

The (CAPM) is the first building block of pricing models. It is based on a set of 

assumptions and was developed in 1964 by William Sharpe William (Kazmi, Noreen, 

Jadoon, & Shafique, 2021), however, several studies have been conducted on the model 

for its use in Other financial fields, including the study of John Linter John in 1965 and 

the study of Mossin Jan in 1966, in recognition of their important efforts and influential 

contributions to the Financial Economics, William Sharp, Harry Markowitz and Merton 

Miller were awarded Miller joint Nobel Prize in Economics in 1990. 

 

The equation for the (CAPM) expresses the required return for an asset in two parts 

(Grillini, Ozkan, Sharma, & Al Janabi, 2019): 

 

The first: the risk-free return; 

The second: the risk premium associated with this asset. 

 

The capital asset pricing model is mathematically expressed by the following equation, 

which it expresses the required rate of return (RRR) for an investment in i to express this 

rate, which is calculated by the following equation: 

 

Rt = RF + {E (Rm) – RF} * Bi 
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And through the CAPM equation and in order to calculate the required rate of return for 

the financial asset i, three indicators are required to be calculated: 

 

The risk-free rate of return (Segendorf), which is usually expressed as an interest rate 

Treasury bills or bonds whose maturity does not exceed one year; 

• Average market portfolio rate of return (Rm(E); 

 

The systemic risk of the asset Bi.  

 

Despite the paramount importance of the model in determining the relationship between 

return and risk with an equation Simple linear mathematics, although it is still used to this 

day in evaluating portfolio performance. 

 

In order to determine the required rate of return and measure the cost of financing, the 

CAPM faced many Criticisms due to his ideal assumptions and his failure in some applied 

tests, and the following are the most important. 

 

The model considers that investors can both borrow and lend at the same empty rate of 

return Risk-free (Hundal, Eskola, & Tuan, 2019), but risk-free lending is realistic and 

achievable, but it is unreasonable for the investor to borrow from others at the same rate. 

 

But the current study will use the financial derivatives in predicting the prices in the 

digital currency market. 

 

Using of the Financial Derivatives in the Digital Currency Market 

 

(Baz & Chacko, 2004) show the importance of the financial derivatives in the pricing.  

 

These financial instruments have been offering a very exciting avenue for the Modern 

trader as the quicker way of making money. This paper explores the general problems 

faced and Government Regulation around the Crypto Derivatives in Indian currency 

Market in. (Bharadwaj & Medicine, 2021). Derivatives are also becoming increasingly 

prevalent in avoiding corporate taxes by delving into the complex, transaction-level 

details of two derivative-based tax planning schemes. 

 

This study used investment portfolio indicators (such as Sharpe Ratio, mean/CvaR, 

mean/value at risk) in the stock market to build a ranking-based investment strategy, and 

also used the network search method to improve parameters. Differently, this study 
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attempts to estimate the prices of different currencies in the cryptocurrency market using 

financial derivatives. (Dai et al., 2020). 

 

The VCRIX Volatility Index was designed in response to the concept of the VIX "Fear 

Index" for the US stock market in order to understand investor expectations regarding the 

cryptocurrency ecosystem. VCRIX is based on CRIX and makes predictions using a 

heterogeneous automated regression (HAR) model. The HAR model was chosen as the 

best fit for variability models among the racehorses. VIX simulation was used to validate 

the model (resulting in a 78 percent correlation between the actual version VIX and the 

"VIX" estimated by VCRIX). Trading Strategies confirmed VCRIX's predictive 

capability. (Kim, Trimborn, & Härdle, 2021). 

 

The highest performing VCRIX trading method exceeded the benchmark strategy by 99.8 

percent of the testing period and 164 percent of the additional returns. In the absence of a 

mature crypto derivatives market, VCRIX forecasts investor expectations. (Kim et al., 

2021). As a result, it increases market monitoring, trading methods, and option pricing 

decision-making capabilities. 

 

The implied volatility in the cryptocurrency market allows for the anticipation of future 

risks. As a measure of implied volatility, the US market provided VIX, while the German 

market provided VDAX, both dependent on the appropriate options market. Since there is 

no developed market for crypto-derivatives, this research proposes to establish VCRIX as 

a indicator of volatility which capable of understanding the risks posed by the 

cryptocurrency market. VCRIX handles market dynamics and provides a directional 

accuracy (MDA) of 46% compared to CRIX volatility achieved from high-frequency data 

in the application of VCRIX to the US market it is shown to be a suitable measure of 

implied volatility and thus has proven to be a suitable basis for option pricing. 

(Kolesnikova, 2018). 

 

Practical Evidence from Fxcm 

 

FXCM, also known as Forex Capital Markets, is a retail broker that specializes in foreign 

exchange trading. We get the data from this market, then we preprocessing it before to 

enter it in the matlab software to predict the expected return for next day. First, the 

researcher will show the mathematical relationship between the return of currency and 

time. 
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Figure 1 Show polynomial function between time and return 

 

We notice that the shapes of the polynomial function represent the returns of currencies 

pair with largest adjusted r square (0.9354) and the smallest adjusted r square (0.7609). 

So, the line of function will represent return in the best way. 

 

The table (1) shows the historical data of returns for the currencies respectively 

“(EUR.USD, USD.JPY, USD.CHF, USD.CAD and NZD.USD)” 
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Table 1 Shows the historical data of returns for the currencies pairs  

Date EUR.USD USD.JPY USD.CHF USD.CAD NZD.USD 

01-10-2021 21:00:00 1.001113 0.997698 0.999148 0.997229 1.005633 

30-09-2021 21:00:00 0.998576 0.994152 0.992259 0.994066 1.00437 

29-09-2021 21:00:00 0.992595 1.004062 0.995591 1.005508 0.987336 

28-09-2021 21:00:00 0.998948 1.004538 0.996437 1.004778 0.991332 

27-09-2021 21:00:00 0.997814 1.002417 1.006651 0.997825 1.000556 

24-09-2021 21:00:00 0.998551 1.003863 0.991449 1.000095 0.991939 

23-09-2021 21:00:00 1.004285 1.004724 1.014703 0.990736 1.009473 

22-09-2021 21:00:00 0.996507 1.005149 1.005227 0.996304 0.999843 

21-09-2021 21:00:00 1.000153 0.997806 1.003167 0.999602 0.996354 

20-09-2021 21:00:00 1.000153 0.995407 0.993557 1.004187 0.998565 

17-09-2021 21:00:00 0.996357 1.002084 1.00520 1.006897 0.995298 

 

The following table (2) shows the mathematical equation for each currency depend on the 

result of the matlab software. 

 

Table 2 Shows the mathematical equation currency pair 

Currency 

symbol 
Mathematical Equation 

SSE: 

 

Adjusted 

R-

square: 

RMSE: 

EUR.US 

0.039*x^9-0.0062*x^8-

0.1789*x^7+0.0234*x^6+0.021*x^5-

0.0138*x^4+0.00079*x^3+0.0212*x^2+0.2639*x+1 

5.801e-

006 
0.9353 0.002 

USD.JPY 

-1.474*x^9+6.597*x^8-

0.000125*x^7+0.00132*x^6-

0.00085*x^5+0.0342*x^4-

0.0839*x^3+0.0026*x^2-0.05919*x+0.9977 

1.086e-

006 
0.9334 0.001 

USD.CHF 

-0.188*x^9-0.02*x^8-0.83*x^7+0.1137*x^6-

1.15*x^5-

0.15*x^4+0.556*x^3+0.0645*x^2+0.060*x+0.9974 

1.731e-

029 
0.780 0.00001 

USD.CAD 

00103*x^9+0.0336*x^8-0.0396*x^7-

0.045*x^6+0.093*x^5+0.0326*x^4-

0.0038*x^3+0.0143*x^2+0.391*x+0.99700 

:2.874e-

005 
0.8915 0.045 

NZD.USD 

0.016*x^9-0.026*x^8-

0.07*x^7+0.10*x^6+0.1063*x^5-0.1191*x^4-

0.0649*x^3+0.0212*x^2+0.0318*x+0.998 

0.0001064 0.7609 0.010 

 

We have been noticed that mathematical function for each currency represent the real data 

because it has massive adjusted r-square each pair with smallest SSE and RMSE. This is 

mean that standard error of this measurement is so small. 

 

Through the derivate the equations in the table previous (2), we can determine the high 

return and low return for each currency depend on the first and second derivatives. The 

table (3) indicate the high (peak) and low (bottom) return for each currency. 
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Table 3 Indicate the high (peak) and low (bottom) return for currency pair 

Currency symbol High return Low return 

EUR.US 1.00300 0.99898 

USD.JPY 1.001 0.99600 

USD.CHF 1.0010 0.99315 

USD.CAD 1.00690 0.99650 

NZD.USD 1.006 0.99650 

 

So, we will sell “(EUR.USD, USD.JPY, USD.CHF, USD.CAD and NZD.USD)” when 

the return will be (1.00300, 1.001, 1.0010, 1.00690 and 1.006) respectively. Whereas we 

will buy the currency when the return will be (0.99898, 0.99600, 0.99315, 0.99650 and 

0.99650) respectively. 

 

If we suppose that the target of profit will be only 100 pipes, so the percentage of profit 

will be as shown in the table (4). We noticed that using of the financial derivatives will 

achieve 0.99 profit in selling the currency, while it will achieve 0.68 in buying the 

currency. 

 

Currency symbol Target profit /SELL Target profit/BUY 

EUR.US (1.003-1.00)*100=0.30 (1-0.99898 )*100 =0.102 

USD.JPY (1.001 -1)*100 =0.10 (0.99700-00.99600)*100=0.10 

USD.CHF (1.001 -1)*100 = 0.10 (0.99415 -0.99315)*100=0.1 

USD.CAD (1.00690 –1.004)*100= 0.29 (0.99750-00.99650)*100=0.19 

NZD.USD (1.006 -1.004)*100 =0.20 (0.99750-00.99650)*100=0.19 

Total 0.99 0.68 

 

Conclusion 

 

Investing in the digital currency market consider is one of risky investment. Therefore, 

investors search about the best strategy to gain money.so, using of the financial 

derivatives is the fantastic way to invest money in this market. This study conclude that 

the financial derivatives can reduce the loss as much as possible. Also, it can achieve the 

targeted profit from currencies pair “(EUR.USD, USD.JPY, USD.CHF, USD.CAD and 

NZD.USD”). The researchers concluded that this method can achieve percentage of 

profits (0.99) in selling currency and (0.68) in buying currency) by investing in five pairs 

of digital currencies respectively (“EUR.US, USD.JPY, USD.CHF, USD.CAD and 

NZD.USD”). 

 



Webology, Volume 19, Number 1, January, 2022 

5969                                                      http://www.webology.org 

References 

 
Al-Laham, M., Al-Tarawneh, H., Abdallat, N.J.I.i.I.S., & Technology, I. (2009). Development 

of electronic money and its impact on the central bank role and monetary policy, 6,         

339-349.  

Alessandretti, L., ElBahrawy, A., Aiello, L.M., & Baronchelli, A.J.C. (2018). Anticipating 

cryptocurrency prices using machine learning. 2018.  

Andrew, W.J.Ç.Y. Digital vs. Virtual Currencies, Bitcoine Magazine, S: 22 Ağustos 2014.  

Andrianto, Y., Diputra, Y.J.J.o.F., & Accounting. (2017). The effect of cryptocurrency on 

investment portfolio effectiveness. 5(6), 229-238.  

Auer, R.A., Cornelli, G. and Frost, J., 2020. Rise of the central bank digital currencies: 

drivers, approaches and technologies (No. 8655). CESifo Working Paper. 

Basilio, M.P., de Freitas, J.G., Kämpffe, M.G.F., & Rego, R.B.J.J.o.M.i.M. (2018). Investment 

portfolio formation via multicriteria decision aid: a Brazilian stock market study.  

Baz, J., & Chacko, G. (2004). Financial derivatives: pricing, applications, and mathematics: 

Cambridge University Press. 

Bernal-Domínguez Deyanira, D., & Frías-Sánchez Jéssica, M. The Administration of Foreign 

Exchange Risk for Sinaloa's Micro Industries that Purchase Imported Inputs: A Case 

Study.  

Bharadwaj, V.J. E.J.o.M., & Medicine, C. (2021). Growing Crypto Derivatives Market in India 

and the Government Regulations around it. 7(10), 3708-3715.  

Ciaian, P., Rajcaniova, M. and Kancs, D.A., 2016. The digital agenda of virtual currencies: 

Can BitCoin become a global currency? Information Systems and e-Business 

Management, 14(4), pp.883-919. 

Clark, E., & Mefteh, S.J.I.J.o.B. (2010). Foreign currency derivatives use, firm value and the 

effect of the exposure profile: Evidence from France. 15(2), 183.  

Dai, C., Yang, X., Qiu, M., Guo, X., Lu, Z., & Niu, B. (2020). Digital Currency Investment 

Strategy Framework Based on Ranking. Paper presented at the International Conference 

on Algorithms and Architectures for Parallel Processing. 

dos Santos, S.F., Brandi, H.S.J.C.T., & Policy, E. (2017). Selecting portfolios for composite 

indexes: application of Modern Portfolio Theory to competitiveness. 19(10), 2443-2453.  

Grillini, S., Ozkan, A., Sharma, A., & Al Janabi, M.A.J.I.R.o.F.A. (2019). Pricing of time-

varying illiquidity within the Eurozone: Evidence using a Markov switching liquidity-

adjusted capital asset pricing model. 64, 145-158.  

Guay, W., & Kothari, S.P.J.J.o.f.e. (2003). How much do firms hedge with derivatives? 70(3), 

423-461.  

Guesmi, K., Saadi, S., Abid, I., & Ftiti, Z.J.I.R.o.F.A. (2019). Portfolio diversification with 

virtual currency: Evidence from bitcoin. 63, 431-437.  

Gutierrez Gallardo, G., & Philippon, T. (2018). How EU markets became more competitive 

than US markets: A study of institutional drift.  

Hu, J., Harmsen, R., Crijns-Graus, W., & Worrell, E.J.A.E. (2019). Geographical optimization 

of variable renewable energy capacity in China using modern portfolio theory. 253, 

113614.  



Webology, Volume 19, Number 1, January, 2022 

5970                                                      http://www.webology.org 

Hundal, S., Eskola, A., & Tuan, D.J.J.o.T.M. (2019). Risk–return relationship in the Finnish 

stock market in the light of Capital Asset Pricing Model (CAPM). 24(4), 305-322.  

Ivashchenko, A.I. (2016). Using cryptocurrency in the activities of Ukrainian small and 

medium enterprises in order to improve their investment attractiveness. 

Kazmi, M., Noreen, U., Jadoon, I.A., & Shafique, A.J.R. (2021). Downside Beta and 

Downside Gamma: In Search for a Better Capital Asset Pricing Model. 9(12), 223. 

Kim, A., Trimborn, S., & Härdle, W.K.J.I.R.o.F.A. (2021). VCRIX—A volatility index for 

crypto-currencies. 78, 101915.  

Kolesnikova, A. (2018). VCRIX-volatility index for crypto-currencies on the basis of CRIX. 

Humboldt-Universität zu Berlin,  

Narayanan, A., Bonneau, J., Felten, E., Miller, A. and Goldfeder, S., 2016. Bitcoin and 

cryptocurrency technologies: a comprehensive introduction. Princeton University Press 

Pasha, S.A.M.J.E.S.J. (2013). Retail Investors’ Perception on Financial Derivatives in India. 

9(22).  

Polzin, F., Egli, F., Steffen, B., & Schmidt, T.S.J.A.E. (2019). How do policies mobilize 

private finance for renewable energy? A systematic review with an investor perspective. 

236, 1249-1268.  

Qiu, D., Dinçer, H., Yüksel, S., & Ubay, G.G.J.E. (2020). Multi-faceted analysis of systematic 

risk-based wind energy investment decisions in E7 economies using modified hybrid 

modeling with IT2 fuzzy sets. 13(6), 1423.  

Segendorf, B.J.S.g. (2014). What is bitcoin. 2014, 2-71.  

Sethi, S.J M., & Review, B. (2021). Nobel Laureate Harry Markowitz: Creator of the Modern 

Portfolio Theory. 1(2).  

Wagner, A.J.R.J. (2014). Digital vs. virtual currencies. 10, 2015.  

Scott, B., 2016. How can cryptocurrency and blockchain technology play a role in building 

social and solidarity finance? (No. 2016-1). UNRISD Working Paper. 


