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| 1. Introduction

Cryptocurrencies have become a popular economic and financial topic. When a cryptocurrency is defined as a digital
currency, it is very different from a fiat currency because cryptocurrencies are not issued by any judicial body (IERSIC
2019). Generally, a cryptocurrency does not have any original intrinsic value; however, it has an extrinsic value that is
totally dependent on the expectation that future investors will be willing to pay for it in the cryptocurrency market. Many
researchers believe that cryptocurrencies will become a mainstream financial instrument in future global financial markets
in addition to common stocks, commodities, and precious metals or foreign exchange instruments (Soylu et al. 2020).

The risk involved in cryptocurrencies is obvious. Because of their higher volatilities (Caporalea and Zekokh

2019; Siswantoro et al. 2020), cryptocurrencies cannot be accepted as a common standard for measuring the relative
worth of goods and services, even though many researchers admit that cryptocurrencies are a medium of exchange.
Accordingly, some researchers do not accept that cryptocurrencies are currencies; they prefer to maintain that
cryptocurrencies behave more like an investment instrument than a currency (icellioglu and Oner 2019).

However, some researchers have suggested that the higher volatilities may be Granger causes of the higher
liquidities. Barbara et al. (2019) verified the relationship between the volatility and liquidity of cryptocurrencies by

investigating the daily and weekly data of the 12 most popular cryptocurrencies during the period of 2013-2017 and found
that the cryptocurrencies with higher volatilities are Granger causes of high liquidities and can attract investors and lead to
higher interest from investors.

In terms of changes in the value of cryptocurrencies, this volatility seems to have intensified during the COVID-19
pandemic (Siswantoro et al. 2020). As the year 2022 progresses, the epidemic has slowed down in many countries as

vaccines become more widely available. Simultaneously, the dynamic conditional correlation (DCC) changes in
cryptocurrencies before and after COVID-19 have become a major point of contention for investors. From a portfolio
perspective, if the dynamic conditional correlation among cryptocurrencies increases, then holding multiple
cryptocurrencies at the same time will increase the portfolio risk. Conversely, if the dynamic conditional correlation among
cryptocurrencies decreases, then there is an opportunity to hedge risk. This fills the research gap by identifying the
volatility of cryptocurrencies and the dynamic conditional correlation among different cryptocurrencies since the beginning
of the COVID-19 pandemic.

After empirical analysis using sample data from 8 September 2017 to 14 February 2022 and studying the relationship
between Bitcoin, Ethereum, and the other eight cryptocurrencies, including Tether, Ripple, Litecoin, Bitcoin Cash, Stellar,
Monero, EOS, and NEO, the researchers confirmed that from the pre-COVID-19 period to the COVID-19 period almost all
of the 10 cryptocurrencies’ return growth rates increased. Moreover, the researched 10 cryptocurrencies’ return indices
had features of volatility clustering or memory persistence in the long run, and all of the 10 cryptocurrencies’ GARCH
values decreased from the pre-COVID-19 period to the COVID-19 period. The correlations among the varying GARCH
time series of the 10 cryptocurrencies were quite high, and the correlations among the varying GARCH time series of the
10 cryptocurrencies increased from the pre-COVID-19 period to the COVID-19 period. This also found that, except for
Tether, the varying correlations between the return indices of Bitcoin, Ethereum, and the other cryptocurrencies were very



strong; the correlations between the return indices of Ethereum and the other cryptocurrencies were higher than for
Bitcoin and the others. Except for Tether, the average DCC values between Bitcoin, Ethereum, and the other
cryptocurrencies increased; since the COVID-19 pandemic began, the correlations among the 10 cryptocurrencies’ return
indices, except for Tether’s, have become higher than before. Finally, the correlations between the return indices of Tether
and the other nine cryptocurrencies were negative, and Tether can be a hedge cryptocurrency for the other
cryptocurrencies.

| 2. values of Cryptocurrencies Affected by COVID-19

The volatilities of cryptocurrencies exhibit the characteristics of significant time varying and clustering. When large
fluctuations in returns tend to be followed by relatively large fluctuations, smaller fluctuations in returns tend to be followed
by relatively small fluctuations. This is accompanied by the realization that the bad news has a much bigger impact on the
cryptocurrency market volatility than the good news (Palamalai et al. 2020). The characteristics of long memory or

persistence in volatility have also been discussed by some researchers. Abakah et al. (2020) analyzed the volatility

persistence in 12 main cryptocurrencies, including Bitcoin, Bitshare, Bytecoin, Dash, Ethereum, Litecoin, Monero, Nem,
Ripple, Siacoin, Stellar, and Tether, by considering the possibility of structural breaks and found that the volatilities
represented in both absolute and squared returns display long memory features, but after accounting for structural breaks,
the degree of persistence in the cryptocurrency market is reduced.

Different cryptocurrencies have different volatility clustering structures and different spillover patterns, and the market
price bubbles are associated with the volatilities of cryptocurrencies. Bitcoin, Ethereum, and Litecoin are the most relevant
cryptocurrencies in general, serving as connection hubs for the linking of many other cryptocurrencies. However, their
roles have been challenged lately, potentially owing to the increased usage of other cryptocurrencies over time. Sensoy et

al. (2020) examined the high-frequency return and volatility of major cryptocurrencies, including Bitcoin, Bitcoin Cash,
Dash, EOS, Ethereum, Ethereum Classic, lota, Litecoin, OmiseGO, Monero, Ripple, and Zcash, using the 15-min time
series from 10 August 2017 to 23 June 2018 and found that volatility clustering structures of the returns are distinct among
the different cryptocurrencies. Enoksen et al. (2020) also studied which variables can predict bubbles in the prices of eight

major cryptocurrencies by using the data from 27 December 2013 to 25 February 2019 and found that the multiple bubble
periods were located in 2017 and early 2018. They mentioned that the cryptocurrencies’ higher volatilities, trading volume,
and transactions were positively associated with the presence of bubbles across the cryptocurrencies.

In fact, the relationship between cryptocurrencies and COVID-19 is a very topical subject (Igbal et al. 2021). Garcia-
Medina and Hernandez C. (2020) investigated the effects of the financial turbulence of 2020 on the cryptocurrency market

by considering the hourly price and volume of transactions from December 2019 to April 2020, finding that the volatility
clustering increased dramatically in March 2020. Corbet et al. (2020) analyzed the largest cryptocurrencies’ time-varying

correlations by using daily data from 2019 to 2020 and found that the cryptocurrencies’ returns were significantly
influenced by the negative sentiment around COVID-19 during 2020, and the trading volumes and returns of
cryptocurrencies significantly increased. James et al. (2021) examined the distribution extremities and erratic behaviors of

51 cryptocurrencies using a structural break method to evaluate the impact of COVID-19 on the cryptocurrency market
when the time period was divided into the pre-COVID-19 period from 30 June 2018 to 31 December 2019 and the COVID-
19 period from 1 January 2020 to 24 June 2020. They found that during the pre-COVID-19 period, the cryptocurrency
market exhibited considerable homogeneity with respect to the structural breaks in volatility, whereas during the COVID-
19 period the homogeneity of volatility was disrupted by the pandemic and the self-similarity was reduced.

Since COVID-19 began in January 2020, and after the volatility clustering increased dramatically in March 2020 (Garcia-
Medina and Hernandez C. 2020), the trading volumes and returns of cryptocurrencies have significantly increased (Corbet
et al. 2020), with an unexpected shift toward positive average return among the distribution extremities (James et al.
2021), and most cryptocurrencies absorbed the small shocks of COVID-19 by registering positive gains (Igbal et al. 2021).

In terms of financial strategies, after analyzing the correlations and the characteristics of hedging among cryptocurrencies,
some scholars announced that the correlations between Bitcoin and the other cryptocurrencies are strong, and no
hedging abilities exist among cryptocurrencies (Kyriazis et al. 2019). Ciaian et al. (2018) examined the interdependencies

between Bitcoin and the other 16 alternative cryptocurrencies in the short run and long run by applying time series
analytical mechanisms for the daily data during 2013—-2016 and found that the correlations between the prices of Bitcoin
and the other 16 alternative cryptocurrencies are indeed significantly strong in both the short run and the long run.

However, it is worth examining whether such an opportunity is arising in the post-COVID-19 pandemic period. To illustrate,
the unique characteristics of Tether have been isolated from the other cryptocurrencies, and some researchers have



proven that Tether has different characteristics from the other cryptocurrencies. Tether exhibits unusually docile profiles for
extreme behaviors (James et al. 2021). Dilek et al. (2020) studied how the changes in gold and oil prices affected the
daily price movements of various cryptocurrencies, including Bitcoin, Ethereum, Tether, Litecon, and EOS, for the period
from 1 August 2017 to 3 April 2019 and found that there were no cointegration relationships between the cryptocurrencies
and the macroeconomic factors, including gold and oil prices, except for Tether. Huynh et al. (2020) investigated the
volatility spillover effects among 14 cryptocurrencies by using the daily dataset covering the period from April 2013 to April
2019, finding that only Tether had average negative return while all the other cryptocurrencies exhibited positive values.

From the above literature review, the researchers found deficits in the research on cryptocurrencies that the researchers
needed to pay more attention to in the researchers research.

Firstly, although many researchers have studied the varying volatilities of cryptocurrencies (Palamalai et al. 2020; Abakah
et al. 2020; Enoksen et al. 2020) and the impacts of COVID-19 on the cryptocurrencies’ volatility (Ardia et al.
2019; Garcia-Medina and Herndndez C. 2020; James et al. 2021), the average decreasing features from the pre-COVID-
19 period to the COVID-19 period have not been summarized by anyone, and the researchers will discuss this issue.
Actually, volatility clustering is a basic in-sample characteristic of cryptocurrencies (Ardia et al. 2019); based on a
GARCH(1,1) model, the characteristics of clustering, spillover, asymmetry, and long memory in volatility share the same
feature, which is dependent on the coefficient of GARCH. If the researchers do not consider the reasons for the time
series’ volatility, the researchers can find the characteristics of volatility by investigating the models of GARCH.

Secondly, although the volatility connectedness of cryptocurrencies has been discussed by some researchers (Le et al.
2021), the structure changes between the pre-COVID-19 and COVID-19 periods have not been discussed. Because the
sample observations of the previous researchers for the COVID-19 period are not enough, it is necessary to reassess the
result.

Thirdly, even though some researchers have discussed the time-varying correlations (Corbet et al. 2020) and returns
(Igbal et al. 2021), seldom have researchers discussed how COVID-19 impacts on the cryptocurrencies’ correlation and
return together. For cryptocurrencies, higher positive correlations will represent the homogeneity among them, but low or
negative correlations will represent the hedging abilities among them. The dynamic conditional correlation (DCC) models
are usually used to represent the dynamic relationship for a normality time series. It is necessary to analyze the
correlations of the cryptocurrencies dynamically.

Finally, even though some researchers have proven that no hedging abilities exist among the cryptocurrencies (Kyriazis et
al. 2019), it is still necessary to discuss the characteristics of Tether (Dilek et al. 2020; Huynh et al. 2020; James et al.
2021). the researchers will discuss if Tether can be a hedge cryptocurrency for the other cryptocurrencies.
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