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Introduction to Cryptocurrencies
• Advent of cryptocurrency market - Bitcoin in Oct 2009 at USD0.0007/BTC, following the publication of a white 

paper by Nakamoto (2008). 
• Bitcoin was first listed on coinmarketcap.com in April 2013, valued at USD1.5 billion. 
• Bitcoin was trading at nearly USD20 grams per BTC during the bubble period 2017. 
• In September 2019

• Bitcoin’s worth leaps by more than 17,000% with a total market capitalization of around USD260 billion
• Around 2,400 cryptocurrencies listed on the coinmarketcap.com platform. 

• Positive sides of cryptocurrencies
• Operating on decentralized system, thus free from the central authority (Phillip et al., 2018) and therefore, are 

not subject to any financial system. 
• Offers better security and faster settlement because it is developed from the blockchain technology which 

operates as an open distributed ledger that records all transactions (Lee et al., 2018). 
• Built on cryptography, so it offers few other advantages such as high liquidity, lower transaction costs and 

anonymity (Chan et al., 2017). 
• Innovative structures, simplicity and transparency characteristics (Urquhart 2016). 
• Initiated as a digital currency but quickly evolves to include crowdsourcing and peer-to-peer (P2P) networking

• Negative sides of cryptocurrencies
• Blooberg (2019) - 8 top uses: Speculation, Darknet Transactions, Money laundering, Ransomware/cryptojacking, 

Evading sanction, Crypto theft, Hacking crypto infrastructure, and only then, legal transactions.
• Supported by Bauer and Ahmad (2017) and Houben and Snyers (2018) – crypto missuses worth USD8 billion.
• In most countries, cryptocurrencies including Bitcoin are either not recognized as legal tender/payment or they 

are completely ban.
• Zargar and kumar (2019) - cryptocurrency market is still an emerging market and is still lacking of fundamental 

traders. 
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Risk-return profiles of crypto vs fiat currencies
Currency Mean Min Max Std.Dev. Skew. Kurt. Obs.
Panel A. Price returns of cryptocurrencies
Bitcoin 0.2961 -23.3713 42.9680 4.6337 0.5705 12.9066 1610
Ethereum 0.6398 -25.3035 51.0344 7.1862 1.2425 9.5679 1015
Ripple 0.6237 -46.0047 83.4708 8.1457 2.3904 21.7691 1540
Litecoin 0.3513 -40.1857 129.0954 8.1457 2.3904 65.8201 1610
Monero 0.2992 -31.4917 57.0866 7.6301 1.1395 10.4162 1332
Stellar 0.5339 -30.6745 94.7952 8.5728 2.8831 25.8575 1278
Panel B. Price returns of conventional currencies
CNY 0.0069 -1.1432 1.8262 0.1926 0.4130 13.1220 1610
HKD 0.0004 -0.4788 0.3002 0.0336 -2.7880 56.2806 1610
JPY 0.0077 -3.3488 0.3242 0.5702 -0.0993 7.1393 1610
KRW 0.0035 -1.7657 2.4995 0.4898 0.0379 3.7166 1610
TWD 0.0032 -1.0408 1.2404 0.2291 -0.0810 6.1156 1610
IDR 0.0240 -3.2270 1.9266 0.3851 -0.6879 11.1802 1610
MYR 0.0201 -3.5318 1.9690 0.4313 -0.6307 9.7182 1610
PHP 0.0139 -1.2052 1.3420 0.2649 0.1763 5.2913 1610
SGD 0.0061 -2.3104 1.7121 0.3226 -0.3168 7.4915 1610
THB 0.0031 -2.2412 1.4833 0.2902 -0.1728 7.0322 1610
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How does Bitcoin relate to other assets

5

 Selmi et al. (2018) - Bitcoin behaves like gold during 
financial stress period but inversely during stable times. 
Thus, Bitcoin is an attractive investment alternative during 
a market meltdown, free of authority control, not 
influenced by stock market volatility, unaffected by 
inflationary pressures, and has a fixed supply as well as 
transparency. 

 Klein et al. (2018) - Bitcoin responses differently from gold to 
stock market especially during market distress. Also, it has 
no hedge function in equity markets. 

 Gajardo et al. (2018) - Bitcoin is influenced more by gold
than stock indices.



Role of Cryptocurrencies in 
Investment

 Demir et al. (2018) – Based on its relation to EPU, Bitcoin is an 
effective tool for hedging especially in a bullish market, while it 
shows diversification advantage during a bearish market. 

 Dyhrberg (2016a) - Bitcoin is advantageous for portfolio and risk 
management as it is isolated from the other financial assets. 

 Briere et al. (2015), Corbet et al. (2018) and Lee et al. (2018) -
Bitcoin offers diversification benefit since it is weakly correlated 
with other traditional assets.
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Objective of Study

Drawing from the arguments about the uses of 
cryptocurrencies in investment and the significance of 
Asia in the cryptocurrency market, this study aims to 

examine the diversifier, hedge, and safe haven 
properties of 6 largest cryptocurrencies against the 

conventional currencies of Asian markets. 
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Why focus on Asian?
 “Asian effect” in the cryptocurrency market 

 Corelli (2018) – 6 studied cryptocurrencies are (+/-) correlated with Asian 
conventional currencies but not with major currencies of Commonwealth countries 
(AUD, South African Rand and NZD). 

 Bouri et al. (2017) - bitcoin shows hedge and safe haven properties only against Asian 
stock markets but not non-Asian stock markets.

 The ibinex.com report (2018) – Asia takes leadership in cryptocurrency market, could soon 
become the “cryptocurrency hub” given the highest ownership, trading volumes, 
investments, payments. 

 Korea and Japan are the two countries with highest cryptocurrency awareness and 
knowledge. Japan and South Korea also contribute around 50% and 12% of the global 
trading values, respectively. 

 Asia is also home of some major exchanges like Binance (China → Japan), Bithumb (South 
Korea), and Huobi (China → Singapore). 

 Regulation on cryptocurrencies 

 Regulated in Japan - accepted as payment mode and therefore has tax laws in 
addition to ATM Laws. 

 Implicit ban in other markets including in China, South Korea and Hong Kong.
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Why focus on Asian? – cont.
 ASEAN-5 countries are included because their foreign exchange markets

and economies are also prone to a financial crisis that is not necessarily
happening within close proximity. It was expected that the currencies of
ASEAN-5 were badly affected by the 1997/1998 Asian financial crisis.
However, these currencies were apparently not insulated because they were
also experiencing spillover from the 2008 Global Subprime crisis and 2015
Chinese stock market crisis. This justifies the motivation to identify an asset
that can serve as a safe haven for these vulnerable currencies

 These smaller Asian markets are increasingly becoming active players of 
crypto market. For instance in Malaysia, 

 56 cryptocurrency exchanges registered with the central bank.

6 most commonly traded cryptocurrencies are Bitcoin (95%), Ether (68%), 
Bitcoin Cash (48%), Ripple (38%), Litecoin (29%) and Ethereum (25%). 

Not as many trade Stellar (2%) and Monero (4%). 
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Data and Sample
 As of August 6th, 2019

 2,426 cryptocurrencies are listed on coinmarketcap.com, a total market cap of USD317.40 
billion. 

 3 largest cryptocurrencies are Bitcoin, Ethereum and Ripple (80% of total market cap). 

 Sample of study: 6 largest/most popular cryptocurrencies: Bitcoin, Ethereum, Ripple, 
Litecoin, Monero and Stellar (first 3 80% and all 6, 84% of total market cap)

Characteristics Bitcoin Ethereum Ripple Litecoin Monero Stellar
Unit BTC ETH XRP LTC XMR XLM

Type Payment Platform Multi Payment Multi Multi

Minable Yes Yes No Yes Yes No

Maximum supply 21mill No limit 100bill 84mill No limit 100.8bill

Circulating supply 18mill 108mill 43bill 63mill 17mill 20.1bill

No of exchanges 1,000 1,000 319 514 91 191

Mean Price, USD 2846.66 206.15 0.19 37.69 55.00 0.06

Minimum Price, USD 178.10 0.43 0.003 1.16 0.22 0.001

Maximum Price, USD 19497.40 1396.42 3.38 358.34 469.20 0.90
Mean Mkt Cap, USD 4.79E+10 2.03E+10 7.60E+09 2.06E+09 8.68E+08 9.6E+08

Min Mkt Cap, USD 2.44E+09 3.22E+07 2.20E+07 4.12E+07 1.28E+06 767679

Max Mkt Cap, USD 3.27E+11 1.35E+11 1.31E+11 1.95E+10 7.27E+09 1.60E+10 10



Testing Diversif ier, Hedge & Safe Haven Properties

The multivariate-GARCH dynamic conditional correlation (MGARCH-
DCC) is applied to test the conditional correlation between two series by 
considering the time-varying and dynamic relationships. 

Engle (2002) - DCC is flexible like univariate GARCH and it also could 
parameterize the conditional correlation directly. 

Saiti and Noordin (2018) - MGARCH-DCC is capable of estimating the 
conditional volatility and time-varying correlation as well as determining 
the directions and magnitude of the conditional correlations. 

Saiti, Bacha and Masih (2014) and Abdullah, Saiti and Masih (2015) -
extreme movements of volatilities indicate whether the assets are 
complementary or substitute and investors can use the information in 
their investment consideration. 
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Estimation of MGARCH-DCC

 The univariate GARCH model will be estimated to get the standardized residuals that will be used 
to estimate the time-varying conditional correlation matrix in the second step.         

𝑟𝑟𝑡𝑡 = 𝜇𝜇𝑡𝑡 + 𝜔𝜔𝑟𝑟𝑡𝑡−1 + 𝜀𝜀𝑡𝑡 (1)

ℎ𝑡𝑡 = 𝑐𝑐 + 𝛼𝛼𝜀𝜀𝑡𝑡−12 + 𝑏𝑏ℎ𝑡𝑡−1 (2) 

where 𝑟𝑟𝑡𝑡 represents the returns of cryptocurrency and conventional currencies; 𝜇𝜇𝑡𝑡 represents the 
conditional mean for 𝑟𝑟𝑡𝑡 , 𝜀𝜀𝑡𝑡represents the standardized residuals, ℎ𝑡𝑡represents the conditional 
variance, 𝑐𝑐 represents the constant, 𝑎𝑎 represents the parameter of short-run persistence (ARCH 
effect), and 𝑏𝑏 represents the long-run persistence of the volatility (GARCH effect). 

 The DCC between cryptocurrencies (ith) and conventional currencies (jth) is estimated using the 
following equation:

𝐷𝐷𝐷𝐷𝐷𝐷𝑖𝑖,𝑗𝑗,𝑡𝑡 = 𝑝𝑝𝑖𝑖𝑗𝑗,𝑡𝑡 = 𝑞𝑞𝑖𝑖𝑖𝑖,𝑡𝑡

𝑞𝑞𝑖𝑖𝑖𝑖,𝑡𝑡 𝑞𝑞𝑖𝑖𝑖𝑖,𝑡𝑡
(3)

where 𝑞𝑞𝑖𝑖𝑗𝑗 represents the elements of the ith and jth column on the matrix 𝑄𝑄𝑡𝑡;

𝑄𝑄𝑡𝑡 = 1 − 𝛼𝛼 − 𝛽𝛽 �𝑄𝑄 + 𝛼𝛼 𝜀𝜀𝑡𝑡_1 ́𝜀𝜀𝑡𝑡−1 + 𝛽𝛽𝑄𝑄𝑡𝑡−1 (4)

where 𝑄𝑄𝑡𝑡 represents the time-varying conditional correlation matrix of standardized residuals and 
�𝑄𝑄 represents the unconditional correlation of 𝜀𝜀𝑡𝑡_1 ́𝜀𝜀𝑡𝑡−1and 𝑎𝑎 and 𝛽𝛽 represent the non-negative 
parameters with 𝑎𝑎 + 𝛽𝛽 < 1. 
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Diversifier, Hedge and Safe Haven Properties

 After obtaining the pairwise DCC between cryptocurrencies (ith) and conventional 
currencies (jth) from the MGARCH-DCC, Eq. (5) is used to estimate the properties of 
cryptocurrencies as a diversifier, hedge and safe haven against conventional currencies. 

𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡 = 𝑐𝑐0 + 𝑐𝑐1𝐷𝐷 𝑟𝑟𝐹𝐹𝐹𝐹𝑞𝑞10 + 𝑐𝑐2𝐷𝐷 𝑟𝑟𝐹𝐹𝐹𝐹𝑞𝑞5 + 𝑐𝑐3𝐷𝐷 𝑟𝑟𝐹𝐹𝐹𝐹𝑞𝑞1 + 𝜀𝜀𝑡𝑡. (5)

where DCC represents the dynamic conditional correlation between cryptocurrency 
and conventional currencies, 𝑟𝑟𝐹𝐹𝐹𝐹represents the return on conventional currency 
exchange rate, and 𝜀𝜀𝑡𝑡represents the error term. In Eq. (6), dummy variables (D) 
represent the extreme movement in the 10th (q10), 5th (q5) and 1st (q1) percentile of 
negative returns distribution for a particular conventional currency. 

 If 𝑐𝑐0 is significantly positive, the ith cryptocurrency is said to be a diversifier whereas if it is 
significantly negative, the cryptocurrency is a strong hedge tool. 

 An ith cryptocurrency is a strong safe haven for an jth conventional currency if 𝑐𝑐1, 𝑐𝑐2and 𝑐𝑐3
are significantly negative. It is a weak safe haven if the parameters are insignificantly 
different from zero. 

 The DCC model has been used earlier by Ratner and Chiu (2013), Bouri et al. (2017) and 
Stensas et al. (2019).
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Volatil ity of Fiat vs Crypto Currencies
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𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡 = 𝑐𝑐0 + 𝑐𝑐1𝐷𝐷 𝑟𝑟𝐹𝐹𝐹𝐹 𝑞𝑞10 + 𝑐𝑐2𝐷𝐷 𝑟𝑟𝐹𝐹𝐹𝐹 𝑞𝑞5 + 𝑐𝑐3𝐷𝐷 𝑟𝑟𝐹𝐹𝐹𝐹 𝑞𝑞1 + 𝜀𝜀 𝑡𝑡
CRYPTO Coeff CNY JPY SKW HKD TWD SGD IDR MYR PHP THB

Bicoin
C0

0.0222*** 0.0106*** 0.0210*** -0.0204*** -0.0124*** 0.0319*** 0.0074*** 0.0058*** 0.0304*** -0.0002

C1
-0.0087 -0.0133* 0.0139** -0.0163* 0.0239*** -0.0094 0.0019 0.0007 -0.0111* 0.0051

C2 0.0087 0.0032 0.0117 0.0224* -0.0013 -0.0029 -0.0004 -0.0000 0.0205** -0.0005

C3 -0.0083 -0.0419** -0.0189 -0.0208 0.0026 -0.0097 -0.0416*** -0.0021 -0.0154 -0.0288
Ethereum

C0
0.0974*** -0.0308*** 0.0135*** -0.0258*** 0.0069*** -0.0031 -0.0031* 0.0231*** 0.0627*** -0.0201***

C1 -0.0181 -0.0237*** 0.0194 0.0024 0.0127 0.009 0.0028 0.0105 -0.0116 -0.0121*
C2 -0.0114 0.0184 -0.0034 0.0321** -0.0129 0.0025 0.0194* 0.0199* 0.0208 0.0075
C3 -0.0112 -0.0360* 0.0258 -0.0121 -0.0128 0.0434 -0.0031 -0.021 -0.0212 0.0044

Ripple
C0

-0.0281*** -0.0006 -0.0183*** -0.0594*** -0.0126*** 0.0162*** -0.0648*** -0.0396*** 0.0173*** -0.0204***

C1
-0.0102 -0.0030 -0.0045 -0.0198** 0.0062 -0.0025 0.0072 0.0035 -0.0097 -0.0232***

C2
0.0038 0.0002 0.0011 0.0306*** -0.0119 -0.0034 0.0073 -0.0189** 0.0170** 0.0223**

C3
0.0062 -0.0076 -0.0071 -0.0274* -0.0164 -0.0048 -0.0301** -0.0180 -0.0039 -0.0087

Litecoin
C0

0.0127*** 0.0145*** 0.0403*** -0.0290*** -0.0008 0.0352*** 0.0276*** -0.0029*** 0.0332*** 0.0222***

C1
0.0032 -0.0125* 0.0170** -0.0216** 0.0217*** -0.0076 0.0035 0.005 -0.0116* 0.0009

C2 0.0089 0.0066 0.0155 0.0221* 0.00004 0.0033 0.0048 -0.0024 0.0178** -0.0045

C3
-0.0108 -0.0259 -0.0159 -0.0316* -0.0145 -0.0059 -0.0408*** -0.0121 -0.0044 -0.0176*

Monero C0
-0.0111*** -0.0017 0.0092*** -0.0389*** -0.0021 -0.0381*** 0.0399*** 0.0143*** -0.0198*** -0.0008

C1
-0.0048 -0.0038 0.0150* -0.0033 0.0215*** 0.0041 0.0101* 0.0004 0.0054 -0.0050

C2
-0.0021 0.0155* -0.0052 0.0040 -0.0236** 0.0020 0.0073 0.0140* -0.0015 0.0022

C3
-0.0060 -0.0141 -0.0063 -0.0117 0.0044 0.0065 -0.0201 0.0054 -0.0251** -0.0257***

Stellar
C0

0.0213*** 0.0003 -0.0105*** -0.0237*** -0.0132*** 0.0140*** -0.0447*** -0.0340*** 0.0135*** -0.0180***

C1
-0.0240*** 0.0053 0.0041 -0.0100 0.0022 -0.0020 0.0073 -0.0095* -0.0174*** -0.0092

C2
-0.0054 -0.0069 0.0038 0.0261** 0.0091 0.0155* -0.0009 0.0053 0.0268*** 0.0030

C3 -0.0157 0.0027 -0.0012 -0.0261 -0.0296 -0.0014 -0.0204* -0.0169 -0.0259 -0.0017

Estimation results
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Summary of Results

Hedge/safe heaven criteria Bitcoin Ethereum Ripple Litecoin Monero Stellar

Hedge (-C0) 3 5 8* 3 7 6

Strong hedge (-C0)* 2 4 7* 2 4 6

Safe heaven (-C1,-C2, -C3) 10* 9 10* 10* 8 10*

Strong safe heaven (-C1,-C2, -C3)* 
against (#) currencies

3 2 4 5* 3 4

Consistent safe heaven (-C1,-C2 & 
-C3) against:

SGD CNY SGD None CNY CNY

Safe haven in most extreme 
market distress (-C3)*

9 7 9 10* 7 9

Overall ranking 4 6 1 3 4 2
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Does Bitcoin serve more than just a diversifier?

• Results seem to support Bouri et al.’s (2016) conclusion that Bitcoin does not 
serve more than just an effective diversifier. 

• It qualifies as a hedging tool against only 3 of 10 conventional currencies 
and strong in only two (HKD & TWD). 

• However, Bitcoin apparently still works for the Asian currencies markets  

• Bitcoin is a safe haven for all sample currencies, and it is strong in JPY, 
HKD and IDR. 

• In the most extreme distress condition (q1), Bitcoin remains a safe haven 
for all sample currencies except for TWD. 

• Results in general are more consistent with Corelli’s (2018) claim of the 
presence of the Asian effect. 

• Still, Bitcoin is trailing behind 3 altcoins namely Ripple, Stellar and Litecoin. 
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How do the altcoins perform?

Ripple falls short of Bitcoin in various aspects including market 
capitalization, analyst coverage and investment attractiveness, 
BUT it has greater potentials than Bitcoin for the purposes of 
investment. 

Ripple behaves as a hedge against all sample currencies with the 
exception of SGD and PHP. 

In all sample currencies which Ripple can serve as a hedge tool, the 
effect is significant (strong) except for the JPY. 

Ripple has a safe haven property against all sample currencies and 
in 4 (HKD, IDR, MYR, and THB), it prevails as a strong safe haven. 

Overall, all sample fiat currencies can turn to Ripple when they are 
under pressure. Except for CNY, the same recommendation applies 
when the currencies are under the most turbulence condition. 

Applying the same evaluation process leads to the overall ranking 
of Stellar in the 2nd place, and Litecoin in the 3rd.
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From the Fiat Currencies Perspective
Larger Asian markets
 CNY - Can use Monero and Ripple as a strong hedge tool. Bitcoin is also 

potentially useful as a safe haven for CNY but the currency could be shielded 
from distress more reliably with Ethereum, Monero and Stellar. 

 KRW - its strong hedge tool is the Ripple and Stellar. 

 HKD and TWD – both have greater benefits from the sample 
cryptocurrencies. All cryptocurrencies are strong hedge candidates for HKD 
whereas Ethereum is the only exception in the case TWD. 

 For the JPY, 

 Monero and Ripple are useful as a hedge but their effect is not strong as 
in the case of Ethereum.

 Its strong safe haven is in Bitcoin, Ethereum and Litecoin. 

 Other than the JPY, HKD can strongly rely on Bitcoin, Ripple and Litecoin
when its market is in distress. 

 SKW and TWD are the least to benefit from the safe haven of the sample 
cryptocurrencies since none of their three dummy coefficients is significant. 
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From the Fiat Currencies Perspective – cont.
Currencies of the ASEAN-5 countries

 SGD can be hedged with Ethereum and Stellar but only the latter gives a strong effect. 

 THB seems to have the greatest hedging benefits from the cryptocurrencies. The strong hedge 
candidates for THB are Ethereum, Ripple and Stellar. Except for Litecoin, THB can use any of the 
sample cryptocurrencies to hedge its downward movement. 

 IDR and MYR have 3 hedge tools and all are strong hedge. Ripple and Stellar are the common 
hedge tool for both currencies while Ethereum and Litecoin are the unique hedge for IDR and 
MYR, respectively. 

 PHP can only be hedged with Monero but the effect is strong. 

 For the remaining four currencies (IDR, MYR, PHP and THB), they too can find safe haven in 
several of the sample cryptocurrencies. 

 SGD appears to be the least to benefit from the safe haven of cryptocurrencies since none of their 
three dummy coefficients is significant including Bitcoin and Ripple that consistently behave as 
weak safe havens.

Overall

 The hedge property of Bitcoin is somewhat limited but those of other cryptocurrencies in particular 
Stellar and Ripple can play a role more important than just diversifier in an investment.

 The results suggest that cryptocurrencies can be of great value to the currencies of Asian countries 
when these markets are under extreme negative condition. 20
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