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Cryptocurrency has appeared recently but become important part of the
global financial sector. Some experts predict that cryptocurrency has
changed the world forever because of its utility to transfer payments across
borders with little cost or delay. Cryptocurrencies are traded with no broker
and tracked on digital ledgers. Dramatic changes in the value of the cryptocurrency attract the investors’ attention. Some of the have a one-day trading strategy, other investors construct crypto portfolio for a long time periods. The object of this study is value of Bitcoin, Ethereum, and Litecoin on
short time periods and long time periods. The subject of the study is the
statistical analysis methods to assess the different cryptocurrencies investment efficiency on the different time periods. The aim of the study is to
find out what cryptocurrency strategy is better to use for investors. The
analysis is carried out on randomly generated periods for 8 samples cryptocurrencies value. The result of the study allows to state that investor does
not need to construct crypto portfolio based on its profitability. An effective
strategy is to invest money for long time periods in any cryptocurrencies
whose utilities meet the investor’s requirements.
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INTRODUCTION
Cryptocurrency is a type of currency that is digital and decentralized (Popper, 2016, Limba et al,
2020). According to PWC definition cryptocurrency is a medium of exchange, created and stored elec189

tronically in the blockchain, using encryption techniques to control the creation of monetary units and to
verify the transfer of funds. This digital money can be used to buy and sell things (Report by PWC, 2018).
Cryptocurrency has its specific features such as it has no intrinsic value, it has no physical form, and its
supply is not determined by a central bank. It means that cryptocurrency is not redeemable for another
commodity, such as gold, exists only in the network that is completely decentralized (Goodman, 2019).
The original cryptocurrency is Bitcoin. Bitcoin is exactly the currency the unknown Satoshi Nakamoto created in 2009. Initially, thanks to Bitcoin it has become possible to reduce transaction fees compared traditional online payments tools (Derousseau, 2019). All the cryptocurrencies other than Bitcoin
is named an Altcoin (Goodman, 2019). For today there are a plenty of different cryptocurrencies exist.
The first ten cryptocurrencies with the highest market cap put together about 90% of the total cryptocurrency market value (Statista, 2021). The list of them is shown on the figure 1.

Figure 1. Market share of top 10 cryptocurrency for all period of their existing
Source: compiled by the authors based on Statista, 2021

The largest market share is occupied by Bitcoin, it is about 60%. The market share of Ethereum is
12%. The other cryptocurrencies have from 0,7% to 3% market share, their market cap is from 10 to 40
million dollars. In 2021 Bitcoin had the biggest market capitalization of more than one billion dollars. In
January 2021 value of Bitcoin was 30000 dollars and in February it increased to 50000 dollars. For year
it made a 400% increase in value. The global blockchain market is predicted at 23 billion dollars by
2023 (Bitcoin in Numbers by BlockSocial, 2021).
On the one hand, the ability of cryptocurrency to grow its value rapidly catches the eye of many investors. The vast majority of cryptocurrency investors are involved in day trading that means for them
holding an asset until its value changes (Bryant, 2020). Such trading does not have need of proper analytical and technical skills. On the other hand, investing in cryptocurrency is not taken seriously by many
large investors, because cryptocurrency do not fit the mold of traditional stock or bond (Hussain et al.,
2020). So it is not understandable how to assess cryptocurrency investment efficiency. Further development of cryptocurrency market requires not only intuitive but research tools to assess the different cryptocurrencies investment efficiency on the both short time period and long time period.

1. LITERATURE REVIEW
Since cryptocurrency has become a very popular investment destination, many different publications
have appeared both overview information for beginners and scientific predictions. The largest number of
publications are devoted to the question of which cryptocurrency is better to invest in.
Investors trade through an automatic trading platform which allows deciphering the signals emitted
by the cryptocurrencies. As a rule, the determination of the best cryptocurrencies for investment is made
on the statistical data analysis that are updated in real time based on the results of trading on the trading platform and cryptocurrency exchange.
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One of the most popular website specializing in Bitcoin and digital currencies is CoinDesk. Since
2014, an analytical overview of key cryptocurrency trends, challenges, and opportunities can be found on
the website (CoinDesk Research report (2021).
Business magazine Forbes (Forbes Advisor, 2021) reviewed the top 10 cryptocurrency based on
their market capitalization, or the total value of all of the coins currently in circulation. To determine rankings of cryptocurrency exchanges the importance of the different types of cryptocurrency for investors are
taken into account. Making review researchers note that cryptocurrencies are speculative investments
and fit only investors (Kozlovskyi et al., 2020) who accepts price swings and risk of losing everything.
Multinational company “PWC” conducted a survey to find out which cryptocurrency was the most
popular in 2021. 56% of responders reported that half of their daily cryptocurrency trading volume is
Bitcoin. Top traded altcoins by daily volume are Ethereum (67%), Litecoin (34%), Chainlink (30%), Polkadot (28%) and Aave (27%). In this survey any predictions are not made but respondents' price expectations in future are reported (3rd Annual Global Crypto Hedge Fund Report, 2021).
The investment period is also important for cryptocurrency investors. There are much fewer publications devoted to the investment horizon.
In PWC survey (3rd Annual Global Crypto Hedge Fund Report, 2021) four types of investors are presented. There are funds which are long only and whose investors have a longer investment horizon
(20%), funds which cover a broad range of strategies including long and short investing periods (29%),
funds taking a quantitative approach to the market typically have the shortest periods for investors
(39%), multi-strategy funds adopting a combination of the long/short and short periods (12%).
A large database of statistical data has been collected on the results of daily cryptocurrency trading.
Many researchers use these big data for statistical analysis and forecasting the value of cryptocurrencies. In the paper (Liew et al., 2019; Plastun et al., 2019) authors examine the largest 100 cryptocurrency returns ranging from 2015 to early 2018. One of the results that short-term predictability is very tenuous, which suggests that near-term cryptocurrency markets are semi-strong form efficient and therefore,
day trading cryptocurrencies may be very challenging.
In the paper (Chen et al., 2019) was evaluated the comovement between traditional asset classes
and the cryptocurrency index by studying their correlation coefficients. Results suggest a very low correlation between cryptocurrency index and traditional assets. So cryptocurrency as an asset class is a good
diversifier in a traditional portfolio. Sovbetov (2018) in his paper examined factors that influence prices
of most common cryptocurrencies during 8 years from 2010 to 2018. It was proved that attractiveness
of cryptocurrencies matters in terms of their price determination only in long-run.
There are a few papers where methods of crypto portfolio are analyzed. Most of them are popular
and contains tips for beginners (Coinbase Pro, 2020; BlockSocial, 2021, ForbesAdvviser, 2021 ) and
some of them results that it is no need to diversify crypto portfolio (Kenny, 2018). As it can be seen from
literature review some publications devoted to which cryptocurrency is better to invest in give descriptive
statistics, others form conclusions or report the formed conclusions. More focus is on the short time investing periods, because for investors it is easier to predict the cryptocurrency behavior in the short time
period than in the long time period. Taking into account the cryptocurrency big data it is possible to compare and assess the different cryptocurrencies investment efficiency on the different time periods using
statistical methods.

2. METHODOLOGY
A most popular and powerful statistical method is regression analysis (Kozlovskyi et al., 2021) that
allows to examine the relationship between two or more variables. To compare and assess the different
cryptocurrencies investment efficiency is useful to examine the influence of different cryptocurrencies on
each other. Its result allows concluding whether it makes sense to construct portfolios of cryptocurrencies to maximize expected return. For further research it is proposed to take 3 types of crypto currency.
There are Bitcoin, Ethereum, and Litecoin. According to the “PWC” survey these three cryptocurrencies
has been the most popular in first quarter of the 2021 (3rd Annual Global Crypto Hedge Fund Report,
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2021). For today Bitcoin stays the most popular cryptocurrency. The first Bitcoin alternative is Ethereum.
Ethereum is second most popular and capitalized in the world after Bitcoin. The goal of Ethereum creation is provide anyone in the world by decentralized suite of financial product. The cheaper analogue of
Bitcoin is Litecoin. It is called “silver to Bitcoin’s gold”.
Periods of cryptocurrencies investing depends on strategy. Experts recommend to choose long time
horizons and even to invest in a retirement saving plan (Goodman, 2019). Market traders experience the
situation when cryptocurrency may fluctuates rapidly by the day. For investors, who prefer long-term
strategy period of invest horizon is from a few months to some years. A “one day traders” who invest every week earns a higher profit but have more risks. Usually they do not invest on period more than a
month (Derousseau, 2019). From here it is proposed to take long time period equal to 100 days and
short time periods equal to 20 days. To make comparative assessment of the Bitcoin, Ethereum, and
Litecoin investment efficiency on 20 days time period and 100 days time period the method of regression analysis is going to be used.
The first step is to determine how closely three pairs of variables move in tandem with each other.
The first pair is Bitcoin and Ethereum. There are some crucial distinctions between them. These cryptocurrencies have differences in block time, algorithms that they run on and their overall aims. The second
pair is Bitcoin and Litecoin. The correlation between these cryptocurrencies is obvious from the technology is used (Stock Correleation, 2020). The third pair is Ethereum and Litecoin. The absolute value of the
correlation coefficient of the two variables is correlation coefficient. The correlation coefficient has a value between +1 and −1. A correlation coefficient of +1 indicates that the variables move in perfect tandem and in the same direction (Frost, 2020).
Then it is necessary to test significance of the model as a whole. One of indicate is the F value. The
less the significance F, the less probability that model is wrong. It is enough that significance F is less
than 0.05. The significance of the coefficient is verified on the basis of Student's t-criterion. The larger
the Student's t-criterion, the more reliable coefficient is. To be sure that coefficient is significance it is
compared with t-critical value for 95% confidence interval and 19 degrees of freedom (Frost, 2020).

4. RESULTS
For the comparison and assessment of the cryptocurrency is better to invest were used information
from the web site “Statista”. Its platform contains data about price comparison of 100 cryptocurrencies.
4 samples of 20 observations for each year from 2018 to 2021 were randomly generated from the web
site “Statista” big data array. The first sample contains data from June 15, 2021 to June 28, 2021. The
second sample contains data from November 12, 2020 to December 1, 2020. The third sample contains
data from November 26, 2019 to December 15, 2019. The fourth sample contains data from September 6, 2018 to September 25, 2018. The obtained samples are presented on figure 2.
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Figure 2. Cryptocurrency value in US dollars on short time periods, 4 samples of 20 observations
Source: developed by the authors

As it can be seen from fig. 2, there is no correlation between Bitcoin, Litecoin, and Ethereum. If to
zoom in or leave Litecoin and Ethereum for comparison, then there is no visible correlation either. However, the principle of cryptocurrency mining suggests that the correlation should be. To check it the Regression data analysis tool in Excel was used. The result is shown in Table 1.
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Table 1. The regression analysis result for cryptocurrency value interconnection on short time periods
Sample 1
ETH / Bitcoin LTC / Bitcoin

Sample 2
ETH / LTC

ETH / Bitcoin LTC / Bitcoin

ETH / LTC

Multiple R

0,922

0,934

0,977

0,856

0,964

0,83

Significance F

7,78-9

1,85-9

1,72-13

1,48-6

8,2-12

5,86-6

t-statistics

10,08

11,37

19,33

7,025

15,41

6,32

Sample 3
ETH / Bitcoin LTC / Bitcoin

Sample 4
ETH / LTC

ETH / Bitcoin LTC / Bitcoin

ETH / LTC

Multiple R

0,91

0,747

0,924

0,9191

0,912

0,951

Significance F

2,56-8

0,0001

6,05-9

1,72-8

2,16-8

1,22-10

t-statistics

9,33

4,766

10,25

9,901

9,436

13,09

Source: developed by the authors

The multiple R for 4 randomly generated samples indicates that there is strong correlation between
Bitcoin and Ethereum, Bitcoin and Litecoin, and Ethereum and Litecoin. The regression result for cryptocurrency value on short time periods indicates that 85%-92% of variation in Litecoin value is explained by
Bitcoin value, 74%-96% of variation in Ethereum value is explained by Bitcoin value. And 4%-26% of the
variation in Ethereum and Litecoin values is caused by factors other than Bitcoin value. As a consequence, the correlation between Ethereum and Litecoin is in diapason from 83% to 97%.
As it can be seen from table 1, the Significance F is very small for each sample. It means that the regression model is statistically significant. The t-statistics for each sample are bigger than t-critical value
for 95% confidence interval and 19 degrees of freedom (t-critical value is 2,093). It can be concluded
that cryptocurrency value is interconnected on short time periods.
To check the cryptocurrency value interconnection on long time periods is used the same sequence
of steps. The data is downloaded randomly from the web site “Statista”. The first sample contains data
from January 01, 2021 to April 04, 2021. The second sample contains data from June 03, 2020 to September 10, 2020. The third sample contains data from January 05, 2019 to April 14, 2019. The fourth
sample contains data from September 23, 2018 to December 31, 2018. The obtained samples are presented on figure 3.
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Figure 3. Cryptocurrency value in US dollars on long time periods, 4 samples of 100 observations
Source: developed by the authors

The graph on the fig. 3 shows that over the 100-days period Bitcoin value has been changed more
rapidly that Ethereum and Litecoin. Despite the difference in scale in the value of the Bitcoin and Ethereum, Bitcoin and Litecoin, it can be seen that the Ethereum and Litecoin follows Bitcoin. However, the
strength of their correlation remains unclear. Also the Regression data analysis tool in Excel was used to
check the correlation. The result is in Table 2.
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Table 2. The regression analysis result for cryptocurrency value interconnection on long time periods

Multiple R
Significance F
t-statistics

Multiple R
Significance F
t-statistics

ETH /
Bitcoin

Sample 1
LTC /
Bitcoin
0,8987
7,2-32
20,293
Sample 3
LTC /
Bitcoin

0,9152
1,82-40
22,482

0,9259
3,09-43
24,274

ETH /
Bitcoin
0,8743
1,53-32
17,839

ETH / LTC
0,852
2,67-29
16,112

ETH /
Bitcoin
0,9557
7,17-54
32,156

ETH / LTC

ETH /
Bitcoin

0,836
2,39-27
15,112

0,9818
1,33-72
51,287

Sample 2
LTC /
ETH / LTC
Bitcoin
0,9807
0,932
-71
2,72
5,46-45
49,672
25,458
Sample 4
LTC /
ETH / LTC
Bitcoin
0,9803
8,24-71
49,092

0,9866
4,94-79
59,938

Source: developed by the authors

As well as for short periods, the multiple R indicates that the correlation is very high between Bitcoin
and Ethereum, Bitcoin and Litecoin, and Ethereum and Litecoin. On long time periods multiple R shows
that 87%-98% of variation in Litecoin value is explained by Bitcoin value, 89%-98% of variation in Ethereum value is explained by Bitcoin value. And 2%-13% of the variation in Ethereum and Litecoin values is
caused by factors other than Bitcoin value. It is less than for the cryptocurrency value interconnection in
the short time period. The correlation between Ethereum and Litecoin in the long time period is approximately the same as in the short time period.
The Significance F is extremely small for each sample. So the regression model is statistically significant and reliable. The t-statistics for each sample are much bigger than t-critical value for 95% confidence interval.
As it can be concluded from the regression analysis result for cryptocurrency value interconnection
on long time periods (table 2), the correlation between Bitcoin and Ethereum, Bitcoin and Litecoin is extremely high as well as the model significance. The correlation between Bitcoin and Ethereum, Bitcoin
and Litecoin is higher on the long time periods than on the short time periods.

5. DISCUSSION
On the one hand, as it was highlightened in the literature review similar calculation has been carried
out (Coinbase Pro, 2020; Kenny, 2018). In it correlation was done for a long investment time periods.
During long term correlation may not be truth because of influence of a lot of factors such as cost of mining process, regulation governing and others (Gonzálvez-Gallego and Pérez-Cárceles, 2021). That’s why
in this paper comparative assessment of the different crypto-currencies investment efficiency was based
on periods generated randomly. On the other hand, it can be argued that obtained results show the past
pattern. But this pattern can be used up to the moment the mining process or its regulation would not be
changed dramatically. The mission of this paper is not only do the regression and find out cryptocurrency
value interconnection on the different time periods but also to demonstrate simple and powerful statistical method to make right investment decision in an oversupply of the information.

196

CONCLUSION
Comparative assessment of the investment efficiency between Bitcoin and Ethereum, Bitcoin and
Litecoin, and Ethereum and Litecoin on the different time periods by the method of regression analysis
allows making such conclusion: Both Ethereum and Litecoin values follow the Bitcoin value. The technology, cryptographic algorithm and other factors do not play the role for its value.
Values of altcoins is also interconnected, but to a lesser extent than with Bitcoin. The described advantages of cryptocurrencies for the investors are mostly the marketing ploy of their creators. On long
time periods correlation between Bitcoin and Ethereum, Bitcoin and Litecoin, and Ethereum and Litecoin
are higher than on short time periods. On long time periods the investor does not care what currency to
invest in to obtain profitability. With a strong correlation between values of cryptocurrencies investor
does not need to construct crypto portfolio based on its profitability. An effective strategy is to invest
money for long time periods in any cryptocurrencies whose utilities meet the investor’s requirements.
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