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Abstract: Modern Portfolio Theory (MPT) has long been a cornerstone in the realm of finance,
aiding investors in navigating the complex terrain of risk and reward associated with diverse
assets. This theory, formulated by Harry Markowitz in the 1950s, has traditionally guided
investment decisions by optimizing the balance between different assets to achieve the
desired level of risk and return. However, with the meteoric rise of cryptocurrencies as a new
asset class, there is an increasing curiosity surrounding the applicability of MPT to this digital
phenomenon. In response to this curiosity, this article undertakes the task of comprehensively
assessing the compatibility of MPT with cryptocurrencies. To accomplish this, the research
aggregates and analyzes the existing body of knowledge, thereby offering insights into the
intersection of modern portfolio theory and the age of cryptocurrencies. A systematic
literature review is conducted, encompassing 21 pertinent studies that explore various facets
of this confluence. The findings of this article underscore an emerging trend in research, one
that showcases the adaptability of MPT to innovative financial instruments like
cryptocurrencies. These studies collectively illuminate the ways in which MPT can be
employed to optimize portfolios that include digital assets, shedding light on strategies that
account for the unique risk-return dynamics inherent in the crypto market. As the
cryptocurrency landscape continues to evolve, it is evident that Modern Portfolio Theory is
not only relevant but also adaptable, providing valuable tools to guide investors through the
exciting yet volatile terrain of digital finance.
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1. Introduction

Decentralized finance, a crypto-asset-based financial network without the need for a central
intermediary, is one of the prominent developments in the financial innovation that has evolved fast
in recent years. Due to their effectiveness, accessibility, and potential for innovation, inclusivity, and
openness, decentralized financial systems have garnered interest. The traditional financial system has
been disrupted by cryptocurrencies, or virtual currency payment systems, which have developed in
recent years to become a crucial way of international payments and currency exchange. However, it
might be challenging for investors to adopt the best trading and investment strategies to maximize
their gains due to the unpredictability of cryptocurrency price swings. Significant risks associated
with cryptocurrency investments, such as exchange rate risk, operational risk, and security risk, have
raised questions among investors about how to balance risk and return in this new asset class. In order
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to attain the ideal risk-return balance, diversification is employed to lower total risk, according to
Modern Portfolio Theory (MPT), an investing approach that has been widely adopted in conventional
asset markets [1]. As a result, although some investors would want to utilize the MPT theory to guide
their investment selections, the theory may or may not be appropriate for new financial investment
options. By reviewing the findings of earlier research on the analysis of the prospects for application
in this developing field, as well as on the future research trends of the portfolio theory, the objective
of this essay is to further investigate whether MPT can be successfully applied to financial assets such
as cryptocurrencies. Using portfolio theory, both academics and investors may make better
investment judgements.

The following is how the essay is set up: The methods utilized and the literature analysis are both
presented in Section 2. Future study areas are emphasized in Section 3, which also analyzes the
literature on the use of current portfolio theory with regard to novel financial assets like
cryptocurrencies. The conclusions of this review are reported in Section 4 as a last step.

2.  Methods and Samples
2.1. Methodology

This study is based on the guidelines of Eigelshoven for conducting a systematic literature review
(SLR) in the field of modern portfolio theory and cryptocurrencies [2]. The systematic literature
review methodology consists of three phases, which are identification, screening and analysis. By
conducting the review with a representative sample of literature in the fields of cryptocurrencies,
modern portfolios, and finance, the review focuses on identifying research results, theories, and
applications. SLR integrated and systematized prior material, highlighted key concerns from a neutral
standpoint, and organized it using a conceptual method. The review’s findings are applicable to
specialists in the subject, generalists, and practitioners who are curious about cryptocurrencies but
lack in-depth technical expertise.

2.2. Sample

The process to select the candidate papers can be find in Figure 1. A keyword-centered approach was
used to comprehensively cover the existing literature on the use of modern portfolios in novel
financial assets. The following broad search strings were developed:

(Cryptocurrency OR modern portfolio OR block chain OR bitcoin OR financial assets OR assets)
AND (Investment Portfolio Effectiveness OR modern financial market OR Opportunity)

The selection of keywords was based on an initial brief screening of important modern portfolio
and cryptocurrency literature, followed by further refinement of the selection for the identification
and search stages. In addition, multiple synonyms were used to ensure robust searches. In order to
achieve representative coverage of relevant literature, according to Eigelshoven in order to assure the
inclusion of pertinent sources that might not be academically indexed, a hybrid method was employed
for the sources of SLR [2]. This modified the technique such that the literature is covered by both
medium-specific and numerous academic databases across a wide variety of publication media. The
selection of databases was conducted through Andrianto and Diputrap and the final database selection
included three academic databases [3]. Google scholar and jstor databases were included for their
focus on economics and social sciences, and Web of Science was included for its broad coverage of
various research areas.

The second phase consists of screening the identified literature by applying search strings to
selected channels and databases. The search was conducted between 2018 and 2023. A total of 2,753
search results were generated by the initial keyword search using preset search phrases and outlets.
1,091 search results were left after removing irrelevant results like editorials, book reviews, news,
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and duplicates. A first review of titles, abstracts, and author- or database-defined keywords was
carried out to see if the clicked results meet the parameters of the research. Based on the inclusive
criteria listed below, 192 results were determined to fulfil the screening criterion.

Total search results Totals search Results after title,
from database and -} r.esu\(s after o | abstract &keyword full text screening backward Search .
outlet search duplicates removed screening (n =19) (n =13)
(n=2,573) (n = 1,091) (n =192) B -~

Set of final
l l l results
(n=21)

1482 duplicates 899 results 880 articles
removed removed based removed based
on abstract, on full text
keyword & title screening

Total results after Results from

A

Results from
forward Search (n =
8

Figure 1: Flow of the search process.

The following filters were set to First, eligible publications had to focus in-depth on the topic of
modern portfolios and/or cryptocurrencies; second, they had to be written in English. Third,
publications without a complete list of references were excluded. The publication period was from
2018 to 2023. If a publication met all three criteria, it was accepted as the second final result and
added to the dataset for further analysis. A forward and backward search was carried out using Google
Scholar to make sure that the field had been thoroughly screened. The same eligibility procedures
and standards that applied to the keyword search also applied to the selection of extra final results
obtained via this search. During the forward and backward searches, important ideas, citations, and
cross-references frequently appeared, indicating that the review had attained the necessary saturation
[4].

Finally, 13 final results were extracted from the literature basket. In addition, 8 additional final
results were identified during the screening of 624 references and 322 citations. Overall, SLR resulted
in 21 unique final results. The final results were then analyzed from a concept-centric perspective to
extract the use of modern portfolio theory in cryptocurrencies.

3.  Discussion and Analysis

This literature review discusses the application of modern portfolio theory to cryptocurrencies. In this
literature series, we identify the significant differences that support cryptocurrency markets from
traditional asset markets, including high price volatility, uncertain trading, and lack of regulation.
These characteristics complicate the application of Modern Portfolio Theory (MPT), but with proper
asset allocation, investors can still achieve a balance of risk and return [3, 5]. A contemporary
portfolio is a collection of securities and other assets that are managed together in order to accomplish
a certain goal. A portfolio can contain any asset, including gold, real estate, stocks, and options.
According to Saksonova and Kuzmina-Merlino, the process of creating and managing a portfolio
entail carrying out the following steps: establishing goals and choosing the best portfolio type,
analyzing the investment’s target, creating the portfolio, choosing and putting into practice portfolio
management strategies, and assessing the portfolio’s effectiveness [6]. Evidence demonstrates that
while creating an investment portfolio, the fundamental guidelines of maximizing profitability and
reducing risk should be followed Yen and Cheng [7]. Therefore, the investing methods and
predetermined objectives should be followed by the portfolio. A growth portfolio, for instance,
comprises of assets that enable the realization of a high growth rate of invested capital and is
characterized by considerable risk [8]. This depends on the investment objectives and the trade-off
between profitability and risk. Since cryptocurrencies are hazardous investments with high potential
for appreciation, the majority of them are probably part of growth portfolios.

Secondly, there is evidence that portfolios should be sufficiently diversified and not depend on one
or two economic factors [8, 9]. The investor must spread his funds among several assets in order to
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generate a profit and avoid losing money during the investment process. The basic goal of
diversification is to lessen the danger of a catastrophic loss of money as well as to generate acceptable
and predictable returns. Investors first aim to diversify across several asset classes [10-12]. (e.g.,
stocks, bonds, cryptocurrencies, commodities, financial derivatives, etc.)

MPT emphasizes the importance of diversification for risk reduction and the fact that the
introduction of cryptocurrency introduction of portfolios to increase diversity has also been discussed
in the cryptocurrency literature, and With Bitcoin playing a significant role in return and volatility
spillovers among the main cryptocurrencies, discover evidence of growing dependency across
cryptocurrencies and, as a result, contagion risk [13]. In theory, investors’ ability to diversify their
portfolios may be constrained if they solely invest in cryptocurrencies. The exchange rates of
cryptocurrencies, on the other hand, may be adversely connected when individuals transfer money
between them if there is fierce rivalry among them. Portfolios of cryptocurrencies ought to most likely
be a component of an investor’s overall investment plan. In this case, even if the connection is
substantial, a portfolio of cryptocurrencies would outperform a single coin, at least until one
cryptocurrency achieves enough market domination. Therefore, the primary goal of a portfolio
investment is to gain properties from a variety of investment assets that are not possible to receive
from a single asset. To attain the ideal balance of risk and return, a portfolio has to be built. When the
assets in the portfolio are sufficiently uncorrelated, risk is often minimized. That is, diversification
should result in the portfolio’s overall worth not declining much when the value of its constituent
assets diminishes. Thus, investing in a diversified portfolio might help investors reduce their exposure
to risks associated with particular cryptocurrencies, like as hacking attempts, the failure of significant
exchanges, etc. Overall, in order to select the greatest portfolio, one must optimize it. Investors may
identify the appropriate percentage of assets to deploy to various cryptocurrencies in order to reap the
most rewards by employing portfolio optimization strategies.

4. Conclusion

In conclusion of the discussion and analysis, modern portfolio theory has some applicability in the
cryptocurrency market. The principles of diversification, risk-return trade-off and portfolio
optimization remain applicable to cryptocurrency investments. However, investors must carefully
consider market uncertainties and risks and pay close attention to market dynamics. MPT can be a
useful tool to help investors construct effective portfolios in the cryptocurrency market, but risk
management is still crucial. Cryptocurrency, as an emerging field, brings new challenges and
opportunities for portfolio theory and practice. A variety of difficulties and restrictions arise when
Modern Portfolio Theory (MPT) and cryptocurrency are combined.

Here are some restrictions and ideas for more study: 1) A lack of historical data: To calculate asset
returns, volatility, and correlation, MPT needs previous data. Since cryptocurrencies are still
relatively new, there may not be enough historical data to calculate these values with precision. Future
studies should concentrate on approaches to successfully integrate the limited historical data or
investigate alternate data sources like sentiment analysis and on-chain indicators. 2) Lack of Market
Integration: Compared to traditional financial markets, cryptocurrency markets are more
decentralized and less regulated. The presence of risk-free assets and other MPT presumptions may
be affected by this lack of integration. Taking into consideration variations in market structure,
research might examine how MPT can be used to portfolios that contain both conventional assets and
cryptocurrencies. 3) Extreme price volatility and susceptibility to tail events are two characteristics
that make cryptocurrencies popular. The focus MPT places on volatility as a risk indicator may not
adequately account for the special risk features of cryptocurrency. To better adapt to severe
occurrences, future research may concentrate on adding tail risk factors or creating modified risk
metrics. 4) Behavioral Factors: More so than traditional markets, cryptocurrency prices are affected
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by behavioral factors, news emotion, and social media trends. Bitcoin returns, real volatility, surges,
and trade volume may all be predicted by negative sentiment. The integration of behavioral finance
theories into portfolio optimization models to account for market sentiment may be the subject of
future study.

Overall, I may anticipate further study and practice in the future to improve methods and
techniques for investing in cryptocurrencies. Transparency, morality, and strict risk management will
always be essential success components.
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