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ABSTRACT

This dissertation is written for the purpose of understanding the individual and paired
movements of major cryptocurrencies by analysing their historical data in log-returns,
recorded from their launch date of the index to the latest available information (May
2018 to December 2019), through the use of wavelet analysis. Specifically, we conduct
the analysis using two wavelet methodologies, known as the Continuous Wavelet
Transform (CWT) and the Maximal Overlap Discrete Wavelet Transform (MODWT).
We analyse the constituents of the Bloomberg Galaxy Crypto Index (BGCI), which
consists of Bitcoin, Bitcoin Cash, EOS, Ethereum, Litecoin and Ripple. Firstly, we
find that among the six major cryptocurrencies, Ripple has the most potential to be a
true alternative currency to, but definitely not replace, traditional fiat currencies in the
future. Secondly, in regard to the prime cryptocurrency of Bitcoin and its impacts,
there is significant evidence to suggest that Bitcoin’s returns lead four of the five
cryptocurrencies’ returns in the long-run, with the exception of Litecoin where vice
versa occurs instead, indicating that Litecoin is possibly becoming more market-
efficient due to its 1) independence of Bitcoin, and 2) price reaction ahead of Bitcoin.
However, in the short- to medium-run spectrums, we can see that Bitcoin provides
different shocks to its counterparts, such that either cryptocurrency in the Bitcoin-pair
could lead each other in an in-phase direction (anti-phase co-movements are extremely
rare in all spectrums). Thirdly, with respect to portfolio diversification by using the
prime cryptocurrency, pairing Bitcoin with Ripple shows the most potential benefits
in a two-asset portfolio construction followed by a pairing with Litecoin, as both pairs
project mild positive correlations and they are expected to decline in the long-term —
suggesting that using merely cryptocurrencies in the portfolio (crypto-portfolio) can
reduce portfolio risk. However, with respect to hedging, we find no evidence to suggest
that using Bitcoin and these cryptocurrencies provide any offsetting benefits due to
their in-phasing co-movements with Bitcoin in general, as negative correlations do not
exist at all scales.
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CHAPTER ONE

INTRODUCTION

1.1  BACKGROUND INFORMATION

The period of the late 2000’s witnessed several financial, cunning ploys due to the
greed and heavy unruliness of some. In retrospect, examples include the rise of
subprime mortgages being treated as worthy securities, the subsequent fall of the
Lehman Brothers, followed by the financial contagion spillover across world financial
markets due to giant corporations struck in major economies, and so on. The Great
Recession had caused a stir, not just among investors attempting to profit in several
asset classes, but also among many regular individuals who had been adversely
affected by the fall of their own currency. The value of one’s means of exchange
became weaker yet simultaneously the unemployment line became stronger, and this
incident became more worrisome for the average household, especially for the newer
generation of youth being impacted in the long-term by these recessional effects (Bell
& Blanchflower, 2011).

Coincidentally, a new ‘tool’ arose in the beginning of 2009 shortly after the
plummeting of the world’s economy, yet no one is certain of ‘who’ or ‘what set of
individuals’ revolutionised financial markets with its introduction. In fact, until now,
no one could definitively claim its true purpose of existence, such as whether it is a
medium of exchange, a financial asset class of its own, or comprising both.
Regardless, perspectives of many became simply mere speculations of which led to
several major debates of this innovative tool’s purpose. Bitcoin, during its initial

release and premature stages, was indeed viewed with scepticism regarding its abrupt



arrival after the crises. Eventually passing its infancy, Bitcoin became the ‘tool’ for
many — whether it is used by an investor who deems it as tool for portfolio
diversification (Bouri et al., 2016), a citizen who simply buys goods using it as a
medium of exchange, or even someone who is in need of a tax break by using
Bitcoin’s platform as an off-shore account, thus reporting false income (Marian,
2013).

Arguably the first cryptographic currency (also shortly known as
‘cryptocurrency’) with its own virtual payment system, Bitcoin eventually became
whatever the affiliated users desired it to be, and this marvel led to the inventions of
many other alternatives of the same asset class attempting to replicate what Bitcoin

has achieved.

1.2  MOTIVATION OF THE STUDY

This thesis derives inspiration from, as aforementioned, the constant unending
discourse regarding cryptocurrencies and their true purposes as a new asset class.
From an investor’s perspective, cryptocurrencies are simply financial tools that allow
portfolio diversification and hedging with/against other asset classes, alongside a
market for profiting off bear- and bull-run periods through buying and selling. From a
non-investor’s perspective (or simply a common user’s perspective), cryptocurrencies
can potentially be an alternative means of exchange (also known as alternative
currencies or ‘altcurrencies’ for short) that could potentially overthrow today’s current
fiat money system controlled by centralised authorities. However, from an
academician’s perspective, cryptocurrencies could follow both perspectives of the
investor and the common user regarding its true nature — assessing their viability as an

asset class through this dual-lens view highlights the significance of this study.



The traditional argument of the largest powerhouse cryptocurrency (Bitcoin)
claims that since it is the most volatile cryptocurrency in price, therefore it renders
zero possibility of becoming a future alternative currency. However, this study
assumes no bias by assessing Bitcoin with both aforementioned lenses from the latest
available sample. In addition to Bitcoin, several other major cryptocurrencies will be
analysed in this dissertation in order to rectify the issue of whether cryptocurrencies in
general, have the capability to overcome these stereotypes of extreme volatility and
not merely Bitcoin. Consequently, since Bitcoin is generally known to be the market
leader of most cryptocurrencies, then it is only logical to then view these assets in
terms of their dependence with one another — such that, if their efficiency is low and
predictable, which asset(s) do they follow amongst the sample? In contrast, if there is
a sign of randomness and unpredictability, would this signify a possibility of the
cryptocurrency becoming more efficient in its market? Finally, the analysis is not
complete until we have acknowledged these altcurrencies’ potential to be risk-
diversified/hedged, not with other asset classes, but within its own category — similar
to that seen with strategising using solely traditional fiat currencies in international
finance. Therefore, this thesis strives to identify and address the true purposes of
major cryptocurrencies by purely observing them through an unbiased analysis of
their individual and co-movements, such that inferences of their nature can be made

with respect to their future.

1.3 PROBLEM STATEMENT
There has been extensive research towards the prime cryptocurrency, Bitcoin, and its

concern by several governing institutions from finance, computer science and law



sectors. The significant problem arises as to whether Bitcoin and cryptocurrencies
alike are capable of becoming a true asset class of its own, and these factors include
whether they can be used as a medium of exchange, as well as whether they can be
used as a tool for diversifying/hedging risk. In addition, it is also an imperative issue if
there is enough correlative evidence to suggest that Bitcoin impacts all of these
cryptocurrencies, which would render their chances low of becoming alternative
mediums of exchange for the general public due to being influenced by the prime
cryptocurrency. Moreover, it is informative to know at which exact horizon(s) these
altcurrencies are being impacted for investors and not merely for regular citizens,
assuming that they are indeed influenced by Bitcoin. With traditional econometric
methods however, we are simply limited to two-scale dimensions of an asset’s
movement, which are the short and long runs (we are not able to achieve any
informative spectrum in between these two terms’ respective lengths). Hence, these
issues can be identified and solved more clearly due to a relatively new method called
the Wavelet Analysis.

In spite of the existing vast studies, there has been minor coverage of research
papers using wavelet analysis regarding other major cryptocurrencies with respect to
their overall performance as an alternative to traditional fiat currencies, concerning
users who wish to use these assets as a means of exchange — our findings would assist
the general public in choosing whether or not to adopt cryptocurrencies in the future,
by examining their volatility dimensions. In addition, there has been little discourse
using wavelet methodologies regarding Bitcoin’s potential impact towards other major
cryptocurrencies, or the impact in vice versa direction, viewed in several scales or
from different investment horizons. Furthermore, these investment horizons calls for a

potential testing of whether it is viable for investors to use these major



cryptocurrencies as a strategy for portfolio diversification or a hedging tool — our
findings would assist the concerned investors in determining the worthiness of using

crypto-portfolios for their investment, by examining their correlative dimensions.

1.4  RESEARCH OBJECTIVES

Our objectives regarding the performance of major cryptocurrencies in this research
are threefold. Firstly, we intend to measure the volatility of the returns of six major
cryptocurrencies, currently encapsulating the Bloomberg Galaxy Crypto Index
(BGCI), assessing their nature as potential future alternative currencies — these
altcurrencies include Bitcoin, Bitcoin Cash, EOS, Ethereum, Litecoin and Ripple. We
intend to achieve this first objective by using the Continuous Wavelet Power
Spectrum (CWPS) and the Multi-Resolution Analysis (MRA), derived from the
Continuous Wavelet Transform (CWT) and the Maximal Overlap Discrete Wavelet
Transform (MODWT) respectively. Secondly, we intend to examine if there exists a
long-run impact of Bitcoin’s returns towards all five cryptocurrencies’ returns, and if
so, explain the magnitude in all possible investment horizons — we attempt to achieve
this second objective by using the Wavelet Coherence (WTC) and the Wavelet Cross-
Correlation (WCCOR) models, also derived from the CWT and MODWT as
aforementioned. Thirdly, as observable with traditional fiat currencies for investment
purposes, we observe if there is a possibility of using these new assets, specifically
paired to Bitcoin, as a form of a two-asset portfolio with the intention to diversify
and/or hedge risk — the purpose of using Bitcoin as a fixed choice, such that it is the
largest cryptocurrency based on today’s market capitalisation, it is thus sensible to put

this cryptocurrency as a mandatory option due to its high value and popularity. We



intend to achieve this third objective by using the Wavelet Correlation (WCOR)

model. For clarification, the research objectives are listed below:

1.  To measure the volatility dimensions of the six major cryptocurrencies
currently encapsulating the Bloomberg Galaxy Crypto Index (BGCI), in
order to examine a potential future of using these virtual currencies as a

medium of exchange.

ii. To examine if there exists a long-run impact of Bitcoin’s returns towards
all other five cryptocurrencies’ returns, and if so, explain their dependent

magnitudes in all possible investment horizons.

iii. To observe the possible benefits of using these new assets, specifically
paired to Bitcoin, as a form of a two-asset portfolio with the intention to

diversify and/or hedge risk.

1.5 RESEARCH QUESTIONS

The dissertation is expected to answer the following research questions:

1. Examining each of the six cryptocurrencies individually with respect to

their volatility dimensions:

a. What are the measured volatilities of the log-returns of the BGCI

cryptocurrencies from all available horizons?



b. Based on the volatility of their returns, among the six
cryptocurrencies, which one has the most potential to becoming a true
alternative currency that closely replicates, but not replace, traditional

fiat currencies?

ii. Investigating their dependence on the prime cryptocurrency:

a. Does a long-run relationship exist to highly suggest that Bitcoin
impacts all five cryptocurrencies with respect to their returns,
indicating that Bitcoin is ultimately the yardstick of price valuation

for other cryptocurrencies?

b. Following the long-term direction answered in (a.), how is the impact

similar/dissimilar in the lower horizons?

iii. Assessing their capabilities as an investing asset class within its own

category:

a. Similar to using traditional fiat currencies as a tool for mitigating risk,
what are the benefits for investors to use these cryptocurrencies to

diversify portfolio risk, given a two-asset portfolio with Bitcoin?

b. Following the aforementioned two-asset portfolio, could these virtual

currencies be used as a hedging instrument?



Hence, we hypothesise that these major cryptocurrencies are too volatile in
nature to be remotely considered as an alternative to traditional fiat currencies. In
addition, their presences of value are highly dependent on Bitcoin as a yardstick for
valuation of other cryptocurrencies. As such, because of their high dependence with
the prime cryptocurrency, these altcurrencies are not capable of being used in a purely
cryptocurrency-based portfolio for diversification, let alone as a hedging instrument

amongst each other.

1.6 CONTRIBUTION OF THE STUDY
Alongside from contributing to a newly form analysis of cryptocurrencies with respect

to the latest sample, two novel contributions are claimed in this thesis:

1. Firstly, to the best of our knowledge, this is the first investigation and
assessment conducted of cryptocurrencies (and their relationships with
Bitcoin) from the Bloomberg Galaxy Crypto Index (BGCI) with respect to
their historical data, officially launched recently in May 2018 — hence, the
chosen beginning period of the analysis. As of 31 December 2019, of
which is the ending period of the sample size implemented for this
research, there are six cryptocurrencies listed in this index — Bitcoin,
Bitcoin Cash, EOS, Ethereum, Litecoin, and Ripple. Similar wavelet
studies testing nearly the same chosen variables as this study include
studies on Bitcoin and Ethereum (Sifat et al., 2019), assessing Bitcoin,
Ethereum, Litecoin and Ripple (Kumar & Anandarao, 2019), and
examining Bitcoin, EOS, Ethereum, Litecoin and Ripple (Pavkovi¢ et al.,

2019). However, these three papers omit some of the variables that we



