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Reasons for the choice of the dissertation topic 

The first cryptocurrency, bitcoin, was launched in 2009. Following bitcoin, new 

cryptocurrencies began to emerge. Initially, they functioned as closed systems, with no 

connections to the systems of other cryptocurrencies, the traditional sphere of finance, or the 

real economy. To participate in those systems, users had to create cryptocurrency units by 

themselves in a process commonly known as mining. In this way, they could get cryptocurrency 

units. Nevertheless, they could use them to make transactions only with users within the same 

cryptocurrency system, as it was not possible to spend or sell them. To solve this problem, 

entities that are commonly referred to as cryptocurrency exchanges or cryptocurrency trading 

platforms have been created, enabling the exchange of cryptocurrencies for another 

cryptocurrency, as well as for fiat money1.  

The cryptocurrency market has grown rapidly over the last five years. The ability to 

determine cryptocurrency prices and exchange their units for other cryptocurrencies and fiat 

currencies has, undoubtedly, contributed to the fact that cryptocurrencies began to be 

considered from the investment perspective. Due to this fact, this doctoral dissertation addresses 

the topic of the investment use of cryptocurrencies and the characteristics of this young and 

dynamic market. 

Although cryptocurrencies were initially used by technology enthusiasts, the market has 

begun to attract also entities from outside this circle. There are also signs of some interest in 

the cryptocurrency market from institutional investors. The inflow of new investors is also 

 
1 Hileman, G., Rauchs, M. (2017). Global Cryptocurrency Benchmarking Study. Centre for Alternative Finance. 

Cambridge, p. 105. 
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possible in the future. Therefore, it is necessary to define the properties of this market, so that 

potential participants make their decisions with awareness. 

The emergence of this new market and the growing popularity of cryptocurrencies is also a 

challenge for regulatory institutions operating in individual countries. In order to develop the 

institutional foundations for the functioning of the cryptocurrency market and involved entities, 

such as investors and intermediaries (e.g. platforms enabling cryptocurrency trading), it is 

necessary to explore the mechanisms governing this market.  

Moreover, especially during the boom in the cryptocurrency market in 2017, and during the 

burst of the bubble at the turn of 2017/2018, the topic of cryptocurrencies was often discussed 

on television, in the press, and on the Internet. When analyzing the opinions appearing in the 

media, opinions of cryptocurrency or financial market practitioners, and various institutions, as 

well as views presented in the literature, a divergence of views could be noticed – from a strong 

enthusiasm to a strong aversion to cryptocurrencies. For this reason, the author of the 

dissertation has decided to analyze this market, identify its properties from the investment 

perspective, and present the resulting implications.  

The literature on cryptocurrencies continues to grow. Nevertheless, there is a lack of research 

that would comprehensively deal with the subject matter of the dissertation. In the analyzes 

conducted so far, the authors have focused on selected aspects of volatility, liquidity, and 

efficiency of the cryptocurrency market, usually focusing on bitcoin. The remaining 

cryptocurrencies have received much less attention. Moreover, the analyzes have been 

conducted for different periods and based on data from various platforms. It is, therefore, 

difficult to form a coherent general picture of the cryptocurrency market. This market remains 

unrecognized, and the identification of general principles of its operation is a difficult and even 

impossible task when the related issues are analyzed separately. For this reason, there is a need 

to deepen the understanding of this market and analyze it from different perspectives, which 

was one of the incentives for the author to prepare this dissertation. 

 

Research objectives, key research questions and theses 

There are two research objectives of the dissertation: 

1. Presentation of the institutional and organizational aspects of the functioning of the 

cryptocurrency market related to its investment use. 

2. Determination of the properties characterizing the cryptocurrency market from the 

perspective of an investor. 
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To achieve the above-mentioned objectives of the dissertation, the following research questions 

have been formulated: 

1. Can cryptocurrencies be qualified as a part of any existing asset class and can they be 

considered a type of alternative investments? 

2. Who, how, and why uses the cryptocurrency market for investment purposes, and what 

types of risk should be reckoned with? 

3. What conclusions regarding information efficiency of the cryptocurrency market can be 

drawn based on the literature review? 

4. What are the theoretical reasons for interdependencies between individual 

cryptocurrency markets? Why the law of one price should hold on the cryptocurrency 

market and why can it be violated? 

5. Are cryptocurrency time series characterized by the stylized facts identified in financial 

time series? 

6. Do selected cryptocurrency markets differ in terms of volatility and liquidity? 

7. Is it possible to identify breakthrough moments in the functioning of the analyzed 

cryptocurrency markets based on the dynamics of various volatility and liquidity 

measures? 

8. Are there any interdependencies in (a) rates of return, (b) volatility, and (c) liquidity 

between selected cryptocurrency markets? 

9. Do cryptocurrency markets react with the same intensity to their own shocks as to 

shocks coming from other markets? Are there any differences in this respect with 

regards to the variable (rates of return, volatility, liquidity) and the type of the 

cryptocurrency? 

10. Do spillovers between various cryptocurrencies and platforms change over time and 

follow the same pattern in bull and bear markets? 

11. Does the law of one price hold in the selected cryptocurrency markets? 

12. Do differences in prices of a given cryptocurrency occur at the same time on all pairs of 

platforms and for all cryptocurrencies? Are daily liquidity and volatility measures useful 

to explain them? 

The answers to these research questions enable the author to achieve the research objectives of 

the dissertation, as well as help systematize and deepen the existing knowledge on the 

functioning of the cryptocurrency market. They also help prove two theses adopted in the 

dissertation: 
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1. The cryptocurrency market is a new element of the alternative investment market, and 

despite its strong development, it has not reached maturity yet. 

2. The properties of the cryptocurrency market, resulting from its fragmentation, change 

over time and, therefore, their use to build investment strategies is difficult. 

Research methods and dissertation structure 

The dissertation consists of six chapters and is both qualitative (the first three chapters) and 

quantitative (the last three chapters). In the qualitative part, the doctoral candidate uses 

descriptive and comparative analysis, and a critical review of the literature. In the quantitative 

part, the author calculates non-parametric measures of volatility (Garman-Klass estimator, 

squared returns, and absolute values of returns), non-parametric measures of liquidity 

(including trade volume, Corwin-Schultz spread, and ILLIQ), and uses descriptive statistics and 

statistical tests. To analyze spillovers (in returns, volatility, and liquidity) between 

cryptocurrency markets, the doctoral candidate uses the Diebold and Yilmaz spillover index 

(2012). An autoregressive distributed lag model (ARDL) is used to verify whether the law of 

one price holds in the analyzed cryptocurrency markets and a panel model helps identify factors 

that cause violations of this law. 

The first chapter contains the definition of cryptocurrency as well as the analysis and 

systematization of related concepts. It also explains what an asset class is and what features 

should a group of assets have to be considered a separate asset class. Next, cryptocurrencies 

and their market are analyzed in this context. This part of the dissertation also presents the 

definition and features of alternative investments which are compared with the characteristics 

of cryptocurrencies. 

The second chapter characterizes the cryptocurrency market from the investment 

perspective. The doctoral candidate, based on careful analysis of market information, conducts 

analysis of its structure, identifies groups of different intermediaries present in this market, and 

proposes her classification of cryptocurrency trading platforms. Moreover, the author 

summarizes and systemizes the information on groups of cryptocurrency investors which, due 

to market fragmentation and its low transparency, is not an easy task. Besides, based on a 

literature review, the doctoral candidate explains the reasons for the use of cryptocurrencies for 

investment purposes and indicates the associated risk factors. 

The third chapter is related to the topic of information efficiency of the cryptocurrency 

market and contains a thorough literature review. The author describes the idea behind the 
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efficient market hypothesis. It assumes that market prices fully reflect all available information. 

It can also be analyzed in the context of arbitrage – available information that is not correctly 

discounted in prices will be used by market participants until it is fully reflected in prices. The 

doctoral candidate also explains why the representatives of behavioral finance criticize the 

efficient market hypothesis. Next, the author determines the theoretical reasons for the 

occurrence of interconnections between different cryptocurrency markets in light of the 

efficient market hypothesis and behavioral finance. She also indicates the factors that may lead 

to a violation of the law of one price. This provides a theoretical framework for the quantitative 

part of the dissertation. 

The fourth chapter begins the quantitative part of the dissertation. The doctoral candidate 

compares the statistical properties of cryptocurrency returns with stylized facts identified in the 

financial time series. Moreover, the author analyzes the evolution of volatility and liquidity of 

bitcoin, ether, and litecoin quoted on selected markets and compares them in this respect. She 

also identifies breakthrough moments in the functioning and the level of maturity of the 

scrutinized markets. 

The fifth chapter is related to the topic of spillovers in returns, volatility, and liquidity 

between selected cryptocurrency markets. The analysis is based on the time series presented in 

the previous chapter. The author determines the degree of markets’ reaction to their own shocks 

and to shocks from other markets. Moreover, she verifies whether the variable (rates of return, 

volatility, liquidity) and the type of cryptocurrency (bitcoin, ether, litecoin) are important in this 

regard. The doctoral candidate also scrutinizes the dynamics of spillovers during bull and bear 

markets. 

The sixth chapter is devoted to the law of one price. The author verifies whether it holds in 

the group of analyzed cryptocurrency markets. She also analyzes the dynamics of differences 

in the prices of a given cryptocurrency and determines to what extent the daily measures of 

volatility of cryptocurrency prices and their liquidity are related to these differences. 

 

Research results and final conclusions 

The conclusions drawn and presented in the first chapter of the dissertation provided 

foundations for considering cryptocurrencies in the investment context. In chapter two 

information on the institutional and organizational aspects of the functioning of the 

cryptocurrency market related to its investment use was presented. It enabled to define the 
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structure of the market, the group of entities involved in it, the motives for its use and the related 

types of risk. The outcomes let achieve the first objective of the dissertation. 

Based on the information presented in chapter two, it was also possible to determine the 

specific properties of the cryptocurrency market – fragmentation, low transparency, functioning 

seven days per week and 24 hours per day, or the possibility to use algorithmic trading. The 

considerations presented in the next four chapters allowed to further enlarge the group of 

specific properties of the analyzed market. They indicated that the cryptocurrency market is a 

set of communicating vessels, linked by a network of complex interdependencies that change 

dynamically over time. The main characteristics of the cryptocurrency market identified in the 

six chapters of the dissertation are summarized in a tabular form and their main implications 

are also indicated. This let achieve the second objective of the dissertation. 

Two theses were adopted in the introduction. The considerations and conclusions presented 

in the dissertation, according to the author, allow for proving them. The first thesis states that 

the cryptocurrency market is a new element of the alternative investment market and, despite 

its strong development, it has not reached maturity yet. The arguments supporting this statement 

include: 

• short period of the functioning of the cryptocurrency market; 

• similar features of cryptocurrencies and alternative investments enumerated and 

analyzed in the first chapter; 

• rapid development of the cryptocurrency market since its inception (increase in the 

number of cryptocurrencies, increase in the number of intermediaries in the 

cryptocurrency market, increase in trade volume); 

• lack of a consensus regarding the meaning of different terms used to describe the 

cryptocurrency market phenomena; 

• information ineffectiveness of the cryptocurrency market (collective behavior of 

investors, speculative bubbles, market anomalies, existence of interdependencies 

between different markets in the cryptocurrency returns); 

• undeveloped legal basis for the functioning of the cryptocurrency market in many 

jurisdictions; 

• probably low capital involvement of institutional investors in this market. 

The second thesis states that the properties of the cryptocurrency market, resulting from its 

fragmentation, change over time and, therefore, their use to build investment strategies is 

difficult. The arguments supporting this statement include: 
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• large number of cryptocurrency trading intermediaries causing market fragmentation; 

• interdependencies between different cryptocurrency markets revealed by spillovers in 

returns, volatility, and liquidity; 

• high dynamics of changes and complexity of interdependencies between various 

cryptocurrency markets, requiring constant investors’ attention and the use of advanced 

methods of data analysis; 

• possibility of trading the same cryptocurrencies on different trading platforms enabling 

arbitrage; 

• decrease of differences in the prices of a given cryptocurrency in different markets; the 

resulting need to use advanced data analysis methods and algorithms to quickly identify 

differences in prices and place orders efficiently; exposition to increasing investment 

risk when seeking arbitrage opportunities (e.g. resulting from entering less liquid 

markets). 

Answers to the research questions, according to the author, led to the achievement of the two 

objectives of the dissertation and to the proof of the formulated theses. They also enabled the 

doctoral candidate to systematize and deepen the knowledge on the functioning of the 

cryptocurrency market and to identify its specific characteristics.  

The conclusions obtained in the dissertation are of an application nature – they can be used 

in investment portfolio management by market practitioners, both individual, who so far 

dominate the market, and institutional ones, who show increasing interest in cryptocurrencies. 

The results contained in the dissertation may also be useful for institutions responsible for 

financial market regulations. A thorough understanding of the mechanisms governing this 

market is necessary to prepare regulations that will affect its further development. 


