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FINANCIAL ECONOMICS | LETTER

Hedge and safe-haven properties of 
Cryptocurrencies: evidence in east asia-5 market
Chiang-Ching Tan1,2, Pick-Soon Ling1,2*, Siew-Ling Sim1,2 and Kelvin Lee Yong Ming3

Abstract:  This study examined the capabilities of six cryptocurrencies as a hedge 
and safe haven against the stock indices and foreign exchange rate in the East Asia- 
5 markets. According, MGARCH-DCC was adopted and implemented in data collec
tion processes together with Rathner and Chiu regression method, which spanned 
from April 2013 to December 2019. The results revealed that these cryptocurrencies 
had dissimilar hedging and safe haven capabilities across various stock indices and 
exchange rates in the East Asia-5 markets. In particular, Bitcoin, Litecoin, and 
Ethereum offered strong hedge properties on most of the East Asia-5 equity indices. 
Moreover, Bitcoin and Litecoin only provided a safe haven for Japanese Yen cur
rency, while Taiwanese equity indices and Chinese Yuan currency can be safely 
protected via an investment into Stellar.

Subjects: Economics; Finance; Business, Management and Accounting 

Keywords: cryptocurrencies; safe-haven; stock indices; East Asia-5 markets; MGARCH-DCC; 
Bitcoin

1. Introduction
Following the introduction of Bitcoin by Nakamoto in 2008, which employed cryptographic tech
nology, cryptocurrencies are considered as one of the alternative investment instruments that can 
be invested to generate an efficient investment portfolio. Furthermore, the instrument has applied 
blockchain technology to improve its capability, enhance security, and independence from any 
authority control (Lee et al., 2018). According to Cheah and Fry (2015), the cryptocurrency market 
is currently operating in a highly volatile climate and in a “bubble”, rendering it suitable as an 
investment tool due to its potential profits for investors who are willing to take extraordinary risks. 
Therefore, cryptocurrencies could be an effective hedging or diversification instruments or provide 
a safe haven capacity for other financial assets. For instance, cryptocurrency could be an effective 
hedging or diversification instrument for other financial assets in the normal period of cryptocur
rency that negatively or positively correlated with other financial assets. Besides, if the cryptocur
rency is negatively correlated with other financial assets during the market distress, then the 
cryptocurrency could be a safe haven for financial assets (Baur & Lucey, 2010).

Some studies have further indicated that Bitcoin offered different characteristics as compared to 
traditional financial assets in a normal period (Corbet et al., 2018; Karim et al., 2021; Lee et al., 
2018). Such dissimilarities are crucial for investors who seek to diversify their investment portfolio 
risks and maximise the portfolio returns. For instance, Karim et al. (2021) revealed that crypto
currencies provided limited diversification properties on the ASEAN-5 stock markets in the long run, 
but presented opportunities for diversification in the short run. In addition, some recent studies 
further examined the diversification effect of cryptocurrencies during the COVID-19 pandemic 
period (Allen, 2022; Goodell & Goutte, 2021; Vukovic et al., 2021). Moreover, a few studies started 
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to study the comparison of the return and volatility transmission of (cryptocurrencies versus gold) 
and (Bitcoin versus crude oil) between the pre-COVID-19 and COVID-19 periods (Yousaf & Ali, 2020; 
Yousaf et al., 2022a).

Existing studies on cryptocurrency are not limited to their diversification benefits or hedging and 
safe haven capabilities against other financial assets. For instance, certain scholars have initially 
emphasised upon their inherent characteristics, such as weak-form efficiency of Bitcoin (Tiwari 
et al., 2018; Urquhart, 2016). Nevertheless, research interest in cryptocurrency has shifted to other 
characteristics, such as market efficiency with liquidity (Wei, 2018), linkages between Bitcoin 
returns and transactional activities (Koutmos, 2018), and the efficacy of technical trading strate
gies in today’s cryptocurrency markets (Corbet et al., 2019). Similarly, the correlation, which links 
cryptocurrencies with other financial assets has received more attention in recent times. Such 
information is described accordingly, such as volatility or return spill over (Corbet et al., 2018; 
Trabelsi, 2018), hedge diversification and hedge haven of Bitcoin (Bouri et al., 2017; Chan et al., 
2019; Kliber et al., 2019; Shahzad et al., 2019; Stensas et al., 2019), and the contagion impact 
(Handika et al., 2019). Therefore, to avoid any influence of the “Black Swan” effect of the COVID-19 
pandemic, the current study is targeted towards specifically examining the hedge and safe haven 
properties of six selected cryptocurrencies until the end of 2019 in the East Asia-5 markets 
according to their stock indices and exchange rates. This will be achieved by using a multivariate 
MGARCH-DCC model together with Ratner and Chiu (2013) method, whereby the East Asia-5 
markets were selected due to their advanced economies and development. According to the 
Financial Times Stock Exchange (FTSE) classification of equity markets, the financial markets of 
Hong Kong, Japan, and South Korea are characterised as developed markets, whereas Taiwan’s 
market is categorised as an advanced and emerging market. Additionally, despite its characterisa
tion as a secondary emerging market, China remains crucial since it is the world’s second-largest 
economy.

This study contributes to theoretical and practical perspectives. Firstly, more comprehensive 
findings are provided in this study as the hedging evidence or diversification benefits and safe 
haven capabilities of the cryptocurrencies derived from the six selected cryptocurrencies. Although, 
more of the previous studies only focused on the largest cryptocurrency, Bitcoin. Secondly, limited 
studies had extensively and exclusively examined the East Asia-5 stock and exchange rate 
markets. Therefore, this study would provide more robust findings as the evidence results from 
the East Asia-5 markets, which were less examined in previous studies.

This study consists of five sections starting with the introduction section. The study continues 
with Section 2 which provides a literature review. Next, the methodology section discusses the 
sample and data together with the analysis technique used. Section 4 provides the analysis results 
and discussion. The study ends with a conclusion section covering the conclusion, implications and 
suggestions for future studies.

2. Literature Review

2.1. Diversification, Hedging and Safe-Haven
Empirically, many studies had explored the hedging properties of cryptocurrencies against several 
traditional financial assets. As mentioned by Bouri et al. (2017), the safe haven capacity of the 
cryptocurrencies was ignored in these studies and unable to distinguish the different properties of 
diversification, hedging and safe-haven. Therefore, the differences between these three concepts 
should be clearly defined. As per Baur and Lucey (2010), diversification benefits may be provided 
by a financial asset to another asset only on the occasion of a positive but not perfect correlation. 
Similarly, Bouri et al. (2017) further remarked that an asset such as cryptocurrency could be 
a diversifier when it had a weak positive correlation with another asset. Moreover, the diversifica
tion properties of cryptocurrency only offer during the normal period and not during market 
turmoil (Kliber et al., 2019). In contrast, a negative correlation between two financial assets may 
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yield superior hedging capacity between them. Therefore, in this study cryptocurrencies would 
assumed to be an effective diversification tool if they were positively correlated with the traditional 
financial assets like stock indices and foreign exchange rates in the East Asia-5 markets in the 
normal period. While the uncorrelated or negative correlation between cryptocurrencies and other 
assets indicated it would be a strong hedging instrument for other assets (Kliber et al., 2019). 
Unlike the diversification and hedging properties that were measured on average, the safe haven 
property occurred during times of stress or extreme market conditions (Kliber et al., 2019). 
Therefore, when there was a negative significance between an asset and another during 
a period of market turmoil, then it showed the safe haven capacity of the asset to the other 
(Baur & Lucey, 2010).

2.2. Empirical Studies Related to Property of Cryptocurrencies
Initially, Dyhrberg (2016a) work was the first to propose that Bitcoin lacks of hedging capabilities 
on the EUR and GBP as such properties were only observed in the short run. Meanwhile, the 
subsequent follow-up study (Dyhrberg, 2016b) compared the cryptocurrency with currency and 
gold, thereby disclosing some of its hedging capabilities that were similar to gold. However, it 
behaved similar to a currency due to its responsiveness to the US federal rate. Due to its unique 
characteristics, Bitcoin can thus be classified as an asset suited for managing investment portfo
lios, risks, and market sentiments.

In contrast, Bitcoin poor hedge capabilities were highlighted again in the work of Bouri et al. 
(2017) against many financial assets, whereas a strong safe haven was reported in the weekly 
frequency data against the Asian stock markets during a period of market turmoil. In particular, 
Klein et al. (2018) had indicated the lack of hedging capabilities for Bitcoin against the stock 
market indices during market distress, as well as its dissimilarities against gold that yielded 
hedging properties for the indices. Following this, Smales (2019) suggested that Bitcoin showed 
a weak hedge and no safe haven capabilities as compared to other assets. This suggestion was 
based on their underlined findings that it was not significantly correlated with these financial 
assets. Besides, its varying hedging capabilities had been reported by Chan et al. (2019), with 
strong hedge properties were observed in the monthly data and its high-frequency data had 
a tendency for weak hedge capabilities over the stock indices.

The benefits of diversification offered by the two largest cryptocurrencies (i.e., Bitcoin and 
Ethereum), alongside gold against other financial assets, were investigated by Feng et al. (2018), 
who reported a portfolio that was potentially well-diversified due to cryptocurrency addition. 
Besides such effect, the hedging and safe haven properties of Bitcoin and gold against oil price 
changes were highlighted by Selmi et al. (2018). The use of Bitcoin in local currencies had 
prompted Kliber et al. (2019) to indicate that its safe haven occurs in Venezuela only, whereas 
diversifiers and weak hedge can be found in Japan, China, Sweden and Estonia, respectively. 
Furthermore, when Bitcoin is measured in USD, its capability becomes a weak hedge in all five 
indices.

According to Shahzad et al. (2019), its safe haven properties, similar to gold and commodity 
index, differed across time and stock market indices. Such conclusion is due to Bitcoin, gold, and 
commodities were found to offer a weak safe haven for world stock indices but not for the 
developed, emerging, US, and Chinese stock markets. In contrast, Bitcoin, along with India, 
Zimbabwe, World, BRIC, Pacific, and Europe stock indices, Bitcoin provides a strong safe haven 
for the US stock index as noted by Stensas et al. (2019). Conversely, the strong hedge properties of 
Bitcoin were only observed in the Russian, Indian, and South Korean markets, whereas the 
Brazilian market yielded a weak hedge.

Urquhart and Zhang (2019) used the hourly data to conclusively noted Bitcoin intraday hedge 
capabilities for CHF, EUR, and GBP currencies, as well as a diversification effect for AUD, CAD, and 
JPY. Meanwhile, the safe haven properties were shown for CAD, CHF, and GBP currencies. Wu et al. 
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(2019) examined the characteristics of gold and Bitcoin against the economic policy uncertainty 
index (EPU) and found that their hedging and safe haven capabilities relied on market conditions 
(i.e., bearish or bullish). In contrast, the diversification effects were generated when the market 
was normal. Bitcoin has indicated strong hedging capabilities in lower EPU and a weak hedging in 
higher EPU, whereas its weak safe haven was noted in extreme bullish and bearish markets (i.e., 
higher and lower EPU). Moreover, Wang et al. (2019) reported that cryptocurrencies were unable to 
yield hedging abilities for most international indices, whereas safe haven capability presents in 
larger capitalisation and higher liquidity market indices alongside developed market indices con
currently. Conversely, Bitcoin often becomes the diversifier for small market capitalisation and 
lower liquidity markets. Besides, Sebastiao and Godinho (2020) noted that CBOE Bitcoin futures 
may potentially hedge against Bitcoin and other major cryptocurrencies. Additionally, Pal and 
Mitra’s (2019) opposing study had found its hedging capacity by using gold, S&P500, and wheat, 
wherein the gold had more hedging capabilities.

Accordingly, Corbet et al. (2018) and Aslanidis et al. (2019) had constantly indicated cryptocur
rencies and their positive correlation amongst themselves; however, they were not correlated with 
other main financial markets. Meanwhile, Ji et al. (2018) had provided evidence of Bitcoin isolation 
as compared to other financial markets, but such relationships were time-dependent. However, 
Bouri et al. (2018) showed that clashing results in which Bitcoin returns were not isolated from 
other assets as the evidence shown of a significant return spill over between them. Similar to Ji 
et al. (2018), Bouri et al. (2018) have noted that the spill over effect changed across time and 
market conditions. Besides, the weak integration between cryptocurrencies and other financial 
assets was further reported in Trabelsi (2018) work, showing insignificant spill over effects. 
Accordingly, Kurka (2019) suggested that Bitcoin hedging properties for other financial assets 
despite their unconditional and negligible connectivity. The emphasis on 13 Asian financial mar
kets has allowed Handika et al. (2019) to find no significant contagion effects between cryptocur
rencies across these markets. However, an increasing contagion effect was noted by Matkovskyy 
and Jalan (2019) in the context of Bitcoin and other five indices (i.e., NASDAQ100, S&P500, 
Euronext100, FTSE100, and Nikkei225). This may be caused by its futures introduction, which 
improved the efficiency of the Bitcoin market.

Moreover, recent studies have started to examine new cryptocurrencies. For example, Yousaf 
et al. (2022b) studied the connectedness of travel and tourism tokens with other assets and found 
that the travel and tourism tokens do offer diversification capacities to other assets. Similarly, 
Yousaf et al. (2022c) further examined the connectedness of energy cryptocurrencies with other 
financial assets and showed that energy cryptocurrencies provided diversification properties but 
the connectedness was changed during the shocks, such as COVID-19 and the Russia-Ukraine war. 
Yousaf et al. (2022d) found that renewable energy digital tokens possessed a weak connection 
with fossil fuel markets. It would be improved if renewable energy tokens were added to the 
portfolio. Yousaf et al. (2023) also examined the connectedness of meme tokens, meme stocks 
with other financial assets classes and revealed that meme stocks and meme tokens showed 
a time-varying connectedness with other financial assets.

3. Data and Methodology
A total of six cryptocurrencies were included in this paper, such as Bitcoin, Ripple (XRP), Litecoin, 
Monero, Stellar (XLM), and Ethereum, together with the equities stock indices and foreign exchange 
rates of the East Asia-5 markets (i.e., China, Hong Kong, Japan, South Korea, and Taiwan). The 
sampling period of this study was restricted to the period spanning from April 2013 until 
December 2019 for Bitcoin and Litecoin, while other cryptocurrencies were assessed from their 
inception dates to December 2019, as provided by coinmarketcap.com. The coinmarketcap.com 
data was suitable to be used in this research as it consists of most of the trading activity and has 
a similar characteristic to the main exchange platforms (Vidal-Tomas, 2022). During a similar study 
period, the daily frequency data of traditional financial assets for the equity indices and foreign 
exchange rates of East Asia-5 markets were downloaded from Thomson Reuters’ Datastream. As 
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the trading period of equity indices and foreign exchange rates for the East Asia-5 markets is 
confined to weekdays only (i.e., five days per week), this results in data inconsistencies for the 
cryptocurrencies that trade at all times. As per the works of Klein et al. (2018) and Smales (2019), 
the weekend daily data of cryptocurrencies were omitted to construct consistent cryptocurrencies 
data set with relevant equity indices and foreign exchange rates. After confirming the readiness of 
the data series of all six cryptocurrencies, as well as the market indices and foreign exchange rates 
for the East Asia-5 markets, the data series daily returns calculation was conducted by using the 
capital gain yield as shown below: 

Rt ¼
Pt � Pt� 1ð Þ

Pt� 1
(1) 

Where, Rt is daily returns of cryptocurrencies, stock indices, and exchange rate series at time t; and 
Ptand Pt-1are closing prices/rates of the cryptocurrencies, stock indices, and exchange rates at time 
t and t-1, respectively.

Firstly, current study adopted the model of dynamic conditional correlation (DCC) via multi
variate GARCH estimation to examine the time-varying pairwise conditional correlations linking the 
return series of cryptocurrencies with the equity market indices and exchange rates of East Asia-5 
markets. Unlike commonly observed unconditional correlations, the DCC of MGARCH could yield 
a highly robust correlation regarding the changes in conditional correlation linking the pairwise 
return series and conditional volatility throughout the study period. Besides, the model may 
identify the positive or negative directions and the degree of correlation linking both return series 
(Saiti & Noordin, 2018), as well as the complementation or substitution correlation between the 
pairwise series (Abdullah et al., 2016). In MGARCH-DCC estimation, the standard residuals of the 
return series (i.e., cryptocurrencies, market indices, and foreign exchange rates) were estimated by 
using the univariate GARCH model. Therefore, the following standard residuals were utilised to 
calculate the time-varying conditional correlation by using the following equation: 

Ht ¼ DtRtDt (2) 

Where, Ht is multivariate conditional covariance, Dtis conditional time-varying standardised resi
duals (εt) (in a diagonal matrix), and Rt is time-varying correlation matrix (off-diagonal matrix).

Furthermore, the MGARCH-DCC model can be characterised as follows: 

Qt ¼ 1 � α � βð Þ�Qþ α εt 1ε
0

t� 1 þ β Qt� 1 (3) 

Where, Qt is time-varying conditional correlation of standardised residuals, �Q is unconditional 
correlation of εt 1ε0t� 1, and a and β are non-negative parameters of aþ β<1.

Lastly, the DCC linking the selected cryptocurrencies (ith) and East Asia-5 market indices or 
exchange rates (jth) was estimated via the equation shown below: 

pij;t ¼
qij;t
ffiffiffiffiffiffiffiqii;t
p ffiffiffiffiffiffiffiqjj;t

p� � (4) 

Where, qij is elements of the ith and jth column on the matrix Qt.

Next, the capabilities of hedging or diversification and safe haven of cryptocurrencies against the 
market indices or exchange rates of East Asia-5 markets were subjected to an evaluation by using 
Equation 5. Equation 5 is identical to the method adopted by (Bouri et al., 2017; Ratner & Chiu, 
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2013; Stensas et al., 2019). In this model, the conditional correlation of MGARCH-DCC for a pairwise 
series was regressed alongside three dummy variables (Q) to yield the lowest return movement in 
the 10th (q10), 5th (q5), and 1st (q1) percentile for specific market indices or exchange rates (jth). 

DCCt ¼ β0 þ β1 Q rIndexq10ð Þ þ β2 Q rIndexq5ð Þ þ β3 Q rIndexq1ð Þ þ εt (5) 

Where, DCC is conditional correlation of cryptocurrency and market indices or exchange rates, 
rIndex is return series of the market indices or exchange rates (jth), and εt is error term.

The cryptocurrency (ith) is an effectual diversification tool against market indices or exchange 
rates (jth) when β0 is positive and significant. However, the negative significance of β0 indicates 
that cryptocurrency (ith) is a strong hedging instrument for other assets. Moreover, the negative 
significance of β1, β2and β3 further indicates that cryptocurrency (ith) offers a strong safe haven for 
market indices or exchange rates (jth), whereas a weak safe haven is yielded by cryptocurrency (ith) 
if they are insignificant from zero.

Table 1. Descriptive statistics for all return series
Mean Min. Max. Std.Dev. Skew. Kurt.

Panel A: Cryptocurrencies
Bitcoin 0.2581 −23.3713 42.9680 4.5739 0.5795 12.7943

Ripple (XRP) 0.5320 −46.0047 83.4708 7.8863 2.4523 22.9516

Litecoin 0.2674 −40.1857 129.0954 7.7388 4.9109 68.0359

Monero 0.2265 −31.4917 57.0866 7.3890 1.1566 10.8725

Stellar (XLM) 0.4372 −30.6745 94.7952 8.3005 2.9395 26.9413

Ethereum 0.5025 −25.3035 51.0344 6.8956 1.2727 10.1651

Panel B: Stock market indices
China 
(CSI300)

0.0399 −8.7479 6.7147 1.4323 −0.7409 9.3013

Hong Kong 
(Hang Seng)

0.0182 −5.8408 4.2113 1.0388 −0.2582 5.2890

Japan 
(Nikkei225)

0.0385 −7.9216 7.7089 1.2554 −0.3206 8.4026

South Korea 
(KOSPI)

0.0098 −4.4395 3.5338 0.7385 −0.3909 5.4052

Taiwan 
(TAIEX)

0.0261 −6.3125 3.5801 0.7751 −0.7147 8.6259

Panel C: Exchange rate
Chinese Yuan 
(CNY)

0.0072 −1.1432 1.8262 0.1977 0.5303 12.7779

Hong Kong 
Dollar (HKD)

0.0002 −0.4788 0.3002 0.0362 −2.3420 41.4049

Japanese Yen 
(JPY)

0.0077 −3.3488 3.2419 0.5558 −0.1043 7.3688

South Korean 
Won (KRW)

0.0034 −1.7657 2.4995 0.4836 0.0419 3.7536

New Taiwan 
Dollar (TWD)

0.0009 −1.0408 1.2404 0.2272 −0.0587 6.1595

Notes: Min. represents the minimum average daily returns, Max. represents the maximum average daily returns, Std, 
Dev. represents the standard deviation (proxy of total risks), Skew. represents the skewness value, and Kurt. 
represents the kurtosis value. 

Tan et al., Cogent Economics & Finance (2023), 11: 2183640                                                                                                                                           
https://doi.org/10.1080/23322039.2023.2183640

Page 6 of 16



4. Results and Discussion
Table 1 presents the descriptive statistics obtained for all return series utilised in the current study, 
which included six cryptocurrencies in Panel A, the equity market indices of East Asia-5 markets in 
Panel B, and foreign exchange rates in Panel C. Amongst the three types of financial asset return 
series, the selected cryptocurrencies showed the highest average daily returns, whereby Ripple and 
Ethereum were found to be the two most profitable cryptocurrencies. They obtained an average 
daily return of 0.53% and 0.50% (equivalent to 128% and 121% annually), respectively. It was 
noted that Bitcoin only recorded at 0.26% of average daily returns, which was the second-lowest 
amongst the six cryptocurrencies, while Litecoin and Monero reported values of 0.27% and 0.23%.

In contrast to cryptocurrencies, the East Asia-5 market indices revealed a lower average daily 
returns ranged from 0.01% to 0.04%. In context of the East Asia-5 markets, CSI300 and Nikkei225 
reported the highest average daily returns of 0.0399% and 0.0385% (9.58% and 9.24% annually), 
followed by Taiwan and Hong Kong’s stock indices (0.0261% and 0.0182%), respectively. During 
the same period, the South Korean index (KOSPI) merely generated 0.0098% of the average daily 
returns. In the case of the foreign exchange rates of East Asia-5 markets, the lowest average daily 
returns were generated for all three types of return series. The highest value was obtained by JPY 
at a mere 0.0077%, followed by the CNY (0.0072%). While the moderate average daily returns 
were reported for South Korean Won (KRW, 0.0034%), the TWD and Hong Kong dollar (HKD) were 
the least profitable currencies, at merely 0.0009% and 0.0002%, respectively.

In terms of the total risks as a proxy for standard deviation, all cryptocurrencies were posited to 
yield similar risk characteristics; with the exception of Bitcoin, which had the lowest standard 
deviation of 4.57%, other cryptocurrencies obtained values ranged from 6.89% to 8.30%. In line 
with the “risk-return trade-off” theory, the standard deviation of the five market indices was also 
lower as compared to the cryptocurrencies; in particular, the CSI300, Hang Seng, and Nikkei225 
were noted as the riskiest indices, while TAIEX and KOSPI were reported as the least risky indices.

The most riskless return series identified in this work was the foreign exchange rates of five 
currencies, whereby HKD (0.0362%) had the lowest standard deviation and JPY being the riskiest 
currency (0.5558%). Moreover, as per Trabelsi (2018), all of the cryptocurrencies skewed to the 
right in which the positive skewness values were generated alongside two currencies of the East 
Asia-5 markets, namely the CNY and KRW. Meanwhile, negative skewness was observed for all 
market indices, as well as the HKD, JPY, and TWD currencies. In addition, the fat-tailed of the 
return series or leptokurtic was detected in all of the return series, regardless of the cryptocurren
cies, stock market indices, or foreign exchange rates as all Kurtosis values were greater than 3.

The MGARCH-DCC was used to calculate the unconditional volatilities of each return series and 
unconditional correlation, linking the pairwise return series of cryptocurrencies and market indices 
or exchange rates. The results are presented in Table 2. As displayed in Table 2, Panel A yielded the 
unconditional correlation between cryptocurrencies and market indices, whereas Panel B exhibits 
an unconditional correlation of cryptocurrencies with the exchange rates of East Asia-5 markets. 
Additionally, the unconditional volatilities of the East Asia-5 markets indices and exchange rates 
are shown in the last column, while the unconditional volatilities of cryptocurrencies are depicted 
in the last row.

In short, the unconditional correlation of cryptocurrencies was dissimilar in linking the market 
indices and exchange rates of the East Asia-5 markets. For instance, Bitcoin was positively 
correlated with CSI300; however, this correlation was merely reported with CNY, KRW, and TWD 
currencies. Similarly, Ripple and Stellar showed positive correlations with all five market indices 
(except Nikkei225) and a negative correlation with all of the exchange rates of East Asia-5 (except 
HKD with Stellar). Next, Litecoin showed a negative correlation with all five East Asia-5 market 
indices, except for HKD and JPY. Similarly, the negative correlation between cryptocurrency and 
East Asia-5 markets currency rates was found for Monero (except for TWD) and Ethereum (except 
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for CNY and KRW). Meanwhile, Monero and Ethereum revealed a positive correlation with CSI300 
and Hang Seng.

Accordingly, Stellar was noted with the highest unconditional volatilities (8.2865) amongst all 
cryptocurrencies, with Bitcoin being the least volatile cryptocurrency (4.1154). This supported the 
prior findings of standard deviation presented in Table 1. In contrast, CSI300 was the market index 
of the highest volatility. Amongst all of the exchange rates, KOSPI generated the lowest uncondi
tional volatility, whereas JPY generated the highest unconditional volatility. These findings were 
consistent with the standard deviation values shown in Table 1.

The time-varying conditional volatilities of all return series for this study are displayed in 
Appendix A. They consist of Panel A showed all six selected cryptocurrencies, Panel B showed 
the East Asia-5 market indices, and Panel C showed the exchange rates of the East Asia-5 markets. 
In Panel A, all of the cryptocurrencies showed a tendency for lower conditional volatilities during 
the initial period, whereby they rose higher from March 2017 until February 2018 observed, with 
a few exceptional high peaks. However, the conditional volatilities for all of the cryptocurrencies 
decreased following this until end of the period. Similar to the unconditional volatilities in Table 2, 
Stellar emerged as the most volatile cryptocurrency, while Bitcoin was reported having the lowest 
volatility as exhibited in Panel A. Besides the conditional volatilities of the cryptocurrencies, 
Nikkei225 and CSI300 were the two most volatile cryptocurrencies and showed the highest time- 
varying conditional volatilities as shown in Panel B. Initially, Nikkei225 generated the highest 
volatility, which was cutover by CSI300 since December 2014. However, the former had bounded 

Table 2. Summary of unconditional volatilities and correlations for all return series
Bitcoin XRP Litecoin Monero XLM Ethereum U.Vol.

Panel A: Stock market Indices
China 
(CSI300)

0.0227 0.0011 −0.0029 0.0353 0.0418 0.0325 1.4459

Hong Kong 
(Hang 
Seng)

−0.0203 0.0098 −0.0096 0.0133 0.0087 0.0117 1.0465

Japan 
(Nikkei225)

−0.0489 −0.0162 −0.0454 −0.0378 −0.0026 −0.0281 1.1936

South 
Korea 
(KOSPI)

−0.0458 0.0061 −0.0323 −0.0053 0.0341 −0.0128 0.7330

Taiwan 
(TAIEX)

−0.0600 0.0066 −0.0372 −0.0259 0.0202 −0.0283 0.7793

Panel B: Exchange rate
Chinese 
Yuan (CNY)

0.0384 −0.0292 0.0145 −0.0083 −0.0090 0.0193 0.0021

Hong Kong 
Dollar 
(HKD)

−0.0092 −0.0493 −0.0215 −0.0179 0.0053 −0.0308 0.0038

Japanese 
Yen (JPY)

−0.0168 −0.0108 −0.0079 −0.0071 −0.0136 −0.0470 0.0053

South 
Korean 
Won (KRW)

0.0158 −0.0311 0.0197 −0.0015 −0.0206 0.0141 0.0049

New 
Taiwan 
Dollar 
(TWD)

0.0080 −0.0185 0.0175 0.0127 −0.0179 −0.0062 0.0023

U.Vol. 4.1154 7.2386 6.2680 7.1411 8.2865 6.5360

Notes: U.Vol. represents the unconditional volatilities for each return series. 
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back and showed the highest volatility in April 2016 until April 2018, before being passed by Hang 
Seng and CSI300. Then, the CSI300 remained with the highest volatility until June 2019 due to 
cutover by Hang Seng. In Panel B, KOSPI remained as the least volatile market index throughout 
the study period, whereas Panel C showed that JPY and KRW generated the highest conditional 
volatilities during this period. Meanwhile, HKD yielded the lowest conditional volatility and moder
ate volatilities were obtained for CNY and TWD.

Next, the study examined whether these six selected cryptocurrencies successfully proven their 
properties of hedging or diversifier and safe haven for the market indices and exchange rates of 
East Asia-5 markets. A summary of the results is presented in Table 3, which is divided into six 
panels to distinguish the distant properties of each cryptocurrency. In Panel A, Bitcoin was high
lighted as a hedging tool for all East Asia-5 market indices (except for CSI300) with a positive 
significance, thereby implying that it offered diversification benefits for the Chinese stock markets. 
Instead of being a strong hedge, Bitcoin has a tendency for being an effectual diversifier for all 
East Asia-5 markets exchange rates, except HKD and TWD. Moreover, its strong safe haven 
capability was only presented for JPY and KOSPI in the 1st percentile.

In Panel B, Ripple was observed to yield similar results; in contrast, it served as a strong 
diversifier for CSI300 and TAIEX only, while being a strong hedging tool for the remaining three 
indices. Its strong hedge capacity was also for all of the East Asia-5 markets exchange rates with 
a negative significance, except for JPY. Although Ripple showed dissimilar hedge and diversifier 
capabilities linking the East Asia-5 market indices and exchange rates, it could not offer a safe 
place for all of the East Asia-5 market indices and exchange rates.

Next, Litecoin was observed to be a strong hedging asset for all of the East Asia-5 equity markets 
due to its negatively significant correlations, except for the insignificant outcome for CSI300. 
However, such capacity was merely observed for HKD, although it remained an effectual diversifier 
for the other exchange rates. Similar to Bitcoin, Litecoin merely yielded a safe haven for JPY in the 
1st percentile.

Furthermore, the strong hedging capacity of Monero was merely observed for Nikkei225, KOSPI, 
and TAIEX, whereas its diversification benefit was reported for CSI300 and Hang Seng indices. 
However, dissimilar results were concluded for the exchange rates of East Asia-5 markets; here, 
Monero possessed strong hedge properties against CNY and HKD (i.e., effectual diversifier in their 
equity indices) and JPY (i.e., strong hedge in their equity index). Additionally, it was an effective 
diversifier for the KRW, yielding a strong hedge in the equity index. In the context of Monero 
capacity as a safe haven, it merely yielded a safe haven for CSI300 in the 1st percentile and TWD in 
the 5th percentile.

Similarly, Stellar was observed to merely exhibit as a strong hedging asset for Hang Seng and 
Nikkei225, while leaning towards being an effective diversifier for the other three market indices. 
Nonetheless, its hedge property disappeared in JPY (alongside being an effective diversifier for 
CNY), while remaining a strong hedge for HKD, KRW, and TWD. Additionally, Stellar merely yielded 
a safe haven for TAIEX and Chinese Yuan in the 10th percentile of the lowest movements.

Finally, Ethereum showed a tendency for being a strong hedging asset for the East Asia-5 equity 
markets, while serving as an effective diversifier for the CSI300. However, it provided diversification 
benefits for all of the exchange rates in the East Asia-5 markets, except for its strong hedging 
capacity against HKD and JPY. Accordingly, the safe haven of Ethereum was merely observed on 
the Hang Seng and KOSPI indices at 1st percentile.

A comparison of the current outcomes to those of previous studies indicated that the diversifi
cation effect offered by several cryptocurrencies against the Chinese Yuan and CSI300 was con
sistent with studies by (Bouri et al., 2017; Feng et al., 2018; Kliber et al., 2019; Stensas et al., 2019). 
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Table 3. Summary on the hedge and safe haven of cryptocurrencies on East Asia-5 markets
Stock market Indices Foreign exchange rate

Hedge Q10 Q5 Q1 Hedge Q10 Q5 Q1
Panel A: Bitcoin
China 0.0291*** 0.0060 0.0162 −0.0023 0.0253*** −0.0055 0.0146 −0.0101

Hong Kong −0.0137*** 0.0009 0.0014 −0.0015 −0.0185*** −0.0050 0.0104 −0.0050

Japan −0.0233*** 0.0007 −0.0046 −0.0039 0.0070*** −0.0074 0.0055 −0.0466***
South 
Korea

−0.0363*** −0.0018 0.0141 −0.0307* 0.0253*** 0.0135** 0.0088 −0.0245

Taiwan −0.0122*** −0.0059 0.0038 0.0055 −0.0079*** 0.0211*** 0.00006 0.0021

Panel B: XRP
China 0.0099*** −0.0012 0.0138 −0.0251 −0.0258*** −0.0047 0.0014 0.0081

Hong Kong −0.0040*** −0.0006 0.0098 −0.0192 −0.0541*** −0.0061 0.0208** −0.0102

Japan −0.0193*** 0.0112** −0.0108 0.0376*** 0.0024* −0.0042 −0.0009 −0.0058

South 
Korea

−0.0039*** −0.0030 0.0072 −0.0085 −0.0133*** 0.0008 −0.0077 −0.0084

Taiwan 0.0223*** −0.0046 −0.0035 0.0233 −0.0078*** 0.0042 −0.0087 −0.0163

Panel C: Litecoin
China −0.0020 0.0064 0.0173* −0.0102 0.0111*** 0.0038 0.0103 −0.0128

Hong Kong −0.0241*** 0.0008 0.0062 −0.0205 −0.0255*** −0.0087 0.0094 −0.0054

Japan −0.0263*** 0.0111* −0.0030 0.0043 0.0131*** −0.0102 0.0077 −0.0284*
South 
Korea

−0.0444*** 0.0012 0.0142 −0.0128 0.0411*** 0.0162** 0.0141 −0.0226

Taiwan −0.0191*** −0.0066 0.0043 0.0125 0.0026 0.0190*** 0.0018 −0.0160

Panel D: Monero
China 0.0353*** −0.0041 0.0044 −0.0225* −0.0101*** −0.0048 0.0064 −0.0084

Hong Kong 0.0220*** −0.0023 0.0049 −0.0022 −0.0335*** 0.00006 0.0046 0.0010

Japan −0.0228*** −0.0069 −0.0026 0.0006 −0.0047*** −0.0043 0.0196** −0.0151

South 
Korea

−0.0021* 0.0040 0.0051 0.0039 0.0091*** 0.0090 0.0033 −0.0104

Taiwan −0.0249*** −0.0085 0.0068 −0.0130 −0.0014 0.0162** −0.0183* 0.0019

Panel E: XLM
China 0.0398*** 0.0062 0.0164* −0.0065 0.0209*** −0.0199*** −0.0026 −0.0144

Hong Kong −0.0169*** 0.0124 0.0039 −0.0305 −0.0167*** −0.0002 0.0189* −0.0090

Japan −0.0176*** 0.0040 −0.0024 0.0218 0.0024** −0.0012 0.0006 −0.0027

South 
Korea

0.0144*** −0.0047 0.0087 −0.0075 −0.0046*** 0.0025 0.0008 −0.0043

Taiwan 0.0099*** −0.0124* 0.0173 −0.0032 −0.0072*** 0.0027 0.0076 −0.0278

Panel F: Ethereum
China 0.0456*** −0.0078 0.0106 0.0060 0.1043*** −0.0111 −0.0151 −0.0098

Hong Kong −0.0113*** 0.0023 0.0042 −0.0608*** −0.0190*** 0.0008 0.0263* −0.0042

Japan −0.0195*** −0.0040 0.0048 −0.0175 −0.0270*** −0.0108 0.00004 −0.0264

South 
Korea

−0.0330*** 0.0008 0.0139 −0.0397** 0.0198*** 0.0229** −0.0156 0.0206

Taiwan −0.0330*** −0.0052 −0.00003 0.0250* 0.0128*** 0.0092 0.0014 −0.0396

Notes: Q10, Q5, and Q1 represent the negative returns of 10, 5 and 1 %. 
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However, it contradicted the work by Chan et al. (2019), which reported a strong hedge capacity for 
Shanghai A-Shares in its monthly data. The possible reasons for this inconsistent finding were due 
to the data frequency as monthly data that were used in Chan et al. (2019), while this study used 
the daily data. Moreover, a weak hedging in the weekly and daily data alongside weak hedge 
abilities were depicted for Bitcoin in the US dollar (Kliber et al., 2019).

Besides, the weak safe haven property of cryptocurrencies echoed the outcomes of Bouri et al. 
(2017), Stensas et al. (2019), and Shahzad et al. (2019). Similarly, the strong hedging capabilities of 
the cryptocurrencies on Nikkei225 were identified, whereby the findings were obtained via monthly 
and daily data, respectively (Bouri et al., 2017; Chan et al., 2019). However, this was inconsistent 
with the outcomes of Feng et al. (2018), Stensas et al. (2019), and Kliber et al. (2019), which had 
observed the diversification benefit of cryptocurrencies on the Japanese market. The different 
study periods could be the reason for this contradicting results. The movement of the Nikkei225 fell 
by approximately 17% in 2018, and this could be the main reason for the inconsistent findings as 
the study period was until the end of 2019. Additionally, the current study observed the strong 
hedge capacity of cryptocurrencies on Japanese Yen that was limited to Monero and Ethereum, 
while being an effective diversifier for the other four cryptocurrencies.

Regarding the safe haven property, it was merely observed in Bitcoin and Litecoin on Japanese 
currency, whereas other cryptocurrencies had a tendency to show their weak safe haven proper
ties on Nikkei225. This is consistent with similar findings by (Bouri et al., 2017; Urquhart & Zhang, 
2019). This finding indicated that cryptocurrencies could be used as the safe haven for Japanese 
currency and stock indices during the financial crisis. Besides, the strong hedge capability of 
cryptocurrencies against KOSPI was consistent with Stensas et al. (2019); while the scholar had 
observed Bitcoin to yield a weak safe haven capacity on KOSPI. The results also showed that 
Bitcoin and Ethereum revealed a strong safe haven capacity for the market in the 1st percentile.

In brief, six selected cryptocurrencies in this study yielded dissimilar hedge or diversification benefit 
properties against East Asia-5 market indices and their respective exchange rates. In particular, 
Bitcoin, Litecoin, and Ethereum showed a tendency for a strong hedge capacity in the East Asia-5 
market indices but not for their exchange rates, whereas opposing results were observed for Ripple 
and Stellar. Then, the safe haven of cryptocurrencies depicted a similar scenario: Bitcoin and Litecoin 
merely yielded a safe haven capacity for the Japanese Yen, but not for their respective market indices. 
Besides, Ripple was unable to offer any strong safe haven ability for all market indices and exchange 
rates of the East Asia-5 markets. Meanwhile, Stellar merely depicted their safe haven abilities for the 
Chinese Yuan, whereas a strong safe haven for Hang Seng was yielded by Ethereum. Additionally, 
Monero merely generated a strong safe haven for the CSI300 and Taiwan exchange rates.

5. Conclusion and Implications
The current study examined the hedging or diversification benefits and safe haven properties of six 
The current study examined the hedging or diversification benefits and safe haven properties of six 
selected cryptocurrencies against the market indices and exchange rates of East Asia-5 markets. It 
successfully yielded a highly robust evidence due to exclusive assessment of six cryptocurrencies 
against East Asia-5 markets by using their equity market indices and exchange rates, which was 
achieved via the MGARCH-DCC model.

First, it can be concluded that cryptocurrencies have slightly dissimilar characteristics compared 
to equity market indices and exchange rates, especially in the context of the average daily returns, 
risks, and the skewness and Kurtosis values. The unconditional correlation linking the cryptocur
rencies with market indices was marginally dissimilar to the unconditional correlation of crypto
currencies and exchange rates. Herewith, Ripple, Monero, and Stellar had a tendency for a negative 
correlation with the East Asia-5 market exchange rates; however, they were positively correlated 
with the East Asia-5 equity market (except for Monero).
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Besides, the hedge and safe haven properties of cryptocurrencies against market indices and 
exchange rates were in the same direction. In particular, Bitcoin, Litecoin, and Ethereum have 
a tendency to yield a strong hedging capacity for most East Asia-5 market indices but not for their 
exchange rates, whereas Ripple and Stellar possessed a strong hedging ability in most of the 
exchange rates. In terms of the safe haven capacity, Bitcoin and Litecoin could not yield outcome 
for the East Asia-5 equity market indices (except KOSPI by Bitcoin) but they could offer this for 
Japanese Yen. Additionally, Stellar could only offer a safe haven for the Taiwanese market index.

This study provided some important implications. By focusing on the theoretical perspective, the 
findings provided new evidence in literature regarding the hedge and safe haven capabilities of 
cryptocurrencies towards traditional financial assets. Moreover, it also offered a more comprehen
sive understanding towards the hedge and safe haven properties of cryptocurrencies by concen
trating on the East Asia-5 markets.

From the practical perspective, cryptocurrencies can be considered as a new investment asset 
besides the traditional options of financial assets. Therefore, current study may benefit from the 
presence of several stakeholders in the financial market, especially the investors and professional 
fund managers. Meanwhile, the findings of its hedging and safe haven capabilities against the 
market indices and exchange rates can be shaped into a clear guidance towards formulating an 
efficient investment portfolio capable of maximising their portfolio returns or minimising the 
investment risks. Similarly, market regulators and relevant authorities may implement the current 
study findings for enhancing their cryptocurrency rules as they are heavily utilised as digital 
currency and investment tools in the financial markets. Besides, scholars interested in the dissim
ilar hedging and safe haven properties of cryptocurrencies may extend the relevant literature on 
the topic, as well as on portfolio management. This is due to different cryptocurrencies having 
varying capabilities on the market indices and exchange rates of the East Asia-5 markets.

There are several limitations to this study. Firstly, as this study focused on the period before 
COVID-19 pandemic, future studies could consider making a comparison between the period 
before COVID-19, during COVID-19, and after COVID-19, to produce more comprehensive findings. 
Besides that, by including more markets could be considered in the future study as this could 
further discover the hedge and safe haven properties of the cryptocurrencies on traditional 
financial assets such as stock indices and foreign exchange rates. This is because this study only 
focused on the five markets in East Asia. In addition, different regions may possess different 
characteristics and features, it will be an interesting study if the future study could make 
a comparison between markets in different regions.
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Appendix A

Panel A: Time-varying conditional volatilities for all of the cryptocurrencies

Panel B: Time-varying conditional volatilities for stock indices of East Asia-5 markets

Panel C: Time-varying conditional volatilities for all East Asia-5’s exchange rates
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