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Abstract

Since the emergence of crypto assets, developments in these markets have significantly impacted and
continue to influence all traditional financial markets. The financial turbulence resulting from these effects
underscores the necessity and importance of a thorough understanding of crypto asset markets. Moreover,
to mitigate the impact of turbulence and implement effective strategies, it has become imperative for all
financial market participants to closely monitor the relationships between crypto assets and traditional
financial markets. The main aim of this study is to determine the causal relationship between Bitcoin, the
crypto asset with the highest market volume, and the BIST100, which represents the Turkish stock market.
The study period is divided into two temporal periods considering the COVID-19 pandemic, which affected
all markets and caused significant changes in their performance. The time intervals are defined as pre-
pandemic (18/01/2017 - 9/03/2020) and pandemic period (10/03/2020 -05/05/2023). Daily data was used
for analysis, and weekend prices were excluded from the analysis as the stock market operates only on
weekdays. The Vector Autoregressive (VAR) model-based Granger Causality Test was used to examine
the data. The results of the analysis indicated that no causality could be detected between Bitcoin and
BIST100, and vice versa, during both the pre-pandemic and pandemic periods.
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Kripto varliklarin ortaya ¢ikisindan itibaren, bu piyasalarda meydana gelen gelismeler tim geleneksel
finansal piyasalar1 6nemli diizeyde etkilemis ve etkilemeye devam etmektedir. Bu etkiler sebebiyle olusan
finansal calkantilar, kripto varlik piyasalarini iyi anlamanin gerekliligini ve 6nemini ortaya koymaktadir.
Ayrica calkantilardan daha az zararla ¢gikmak ve dogru stratejileri uygulayabilmek i¢in tiim finansal piyasa
taraflarinin kripto varliklar ile geleneksel finansal piyasalar arasindaki iligkileri yakindan takip etmeleri
zorunlu bir ihtiyag¢ haline gelmistir. Bu ¢aligmanin temel amaci, piyasa hacmi en yiiksek kripto para birimi
olan Bitcoin ile Tiirkiye borsasini temsil eden BIST100 arasindaki nedensellik iliskisini belirlemektir. Tiim
piyasalari etkileyen ve performanslarinda énemli degisikliklere neden olan COVID-19 salgin1 dikkate
almarak c¢alisma donemi iki zamansal doneme ayrilmigtir. Zaman araliklari pandemi 6ncesi (18/01/2017 -
9/03/2020) ve pandemi donemi (10/03/2020 -05/05/2023) olarak tanimlanmistir. Analiz i¢in gilinliik veriler
kullanilmis ve borsa sadece hafta i¢i ¢alistigi icin hafta sonu fiyatlari analiz disinda tutulmustur. Verilerin
incelenmesinde Vektor Otoregresif (VAR) model tabanli Granger Nedensellik Testi kullanilmistir. Analiz
sonuglarina gore, hem pandemi 6ncesi hem de pandemi dénemlerinde Bitcoin ile BIST100 ve tersi arasinda
herhangi bir nedensellik iliskisi tespit edilememistir.
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Introduction

In our world where technological developments and digitalization are accelerating and
gaining importance, it is inevitable that some innovations will emerge in the financial system and
financial markets every day. One of the innovations that swiftly impacted humanity and gained
rapid acceptance is crypto assets. With its structure that combines the existing monetary system
with technology and eliminates centralization, it has almost made a breakthrough in the world of
finance. Although it lacks a legal basis worldwide, the widespread acceptance among people and
its emergence as a digital investment tool lead us to contemplate that such digital assets will
become an integral part of our lives in the future (Pilatin, 2022; Janson & Karoubi, 2021).

Money has always had an important place throughout human history. Money went
through an important process of change until it took its present form. Throughout human history,
there have been many different objects used instead of money. For example; various grains,
seashells, beads, stones are some of these objects (TCMB, 2023). In order for an object to be used
instead of money, it must have some functions such as being a medium of exchange, a unit of
account and value, an instrument of investment and savings, and an instrument of economic policy
(Eken & Kale, 2018).

Before the currency structure used today, people used barter system. The barter system,
which mostly fulfilled its function in periods when the number of people and monetary
transactions is low, had brought many difficulties. Especially, when the amount of purchase and
sale was high, the difficulty of transporting these objects constituted a important problem. It was
not always possible to match mutual needs at the time of trade. Also, It was difficult for the person
who owns many products to find the person who would like to buy this product. Due to these
difficulties, the barter system could not survive (Elmas & Aydin, 2021).

In former times, with the abandonment of the barter system, the commodity money
system began to be used in many economies. Commodity money is money made from precious
metals such as gold and silver. Afterwards, the usage area of the money obtained from these mines
decreased and the economies switched to paper money. Paper money has been used for many
years. At the present time, the reasons such as the invention of the internet, the development of
technology and banking applications have caused the transfer of paper money to the virtual
environment and the fiat money produced by banks has become widespread (Oztiirk & Koc,
2006).

The factors such as technological developments and the increase in the use of the internet
have led to a change in the money system used, and money has become a digital object rather
than a physical asset. This object, which became digital and enabled transactions using the
encryption technique, was quickly included in the financial system by taking the name of crypto
asset (Dibrova, 2016). Crypto assets have a decentralized structure, unlike coins that have a
centralized structure and are traded in the banking system. This decentralized structure is
controlled by the blockchain database, and crypto assets are produced in the public domain by
methods known to everyone. While traditional currencies can be issued by national central banks
when deemed necessary by governments, the amount to be produced in crypto assets is
determined during the establishment of the crypto system and this rate is not exceeded. In
addition, crypto assets cannot be seized by the states without the permission of their owners
(Piringei, 2018). Crypto assets came into our lives with the introduction of Bitcoin in the article
"Bitcoin: A Peer-to-Peer Electronic Cash System™ written by Satoshi Nakamoto in 2008
(Nakamoto, 2008). This article focuses on the element of trust. Accordingly, electronic money
will be fully peer-to-peer and can be sent directly from one party to the other without going
through any financial institution. This way of sending will eliminate the need for any intermediary
institution and transfer transactions can be made with a decentralized money.
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1. Conceptual Framework
1.1. Crypto Assets and Bitcoin

Crypto assets are math-based and decentralized coins that use the science of cryptology.
Crypto asset transactions, which are based on a number of cryptographic transactions, have
become an escape route after the 2008 financial crisis, when the trust in banks and the banking
system was shaken. Initially employed in trade, it has evolved over time into an investment tool
(Eren, Erek, & Akbaba, 2020). Crypto assets typically has a number of features. These features
can be listed as follows (Kubar & Toprak, 2021);

- They do not have any material and physical structure, they are a completely digital
currency.

- They are decentralized. A third party is not needed to perform a transfer between two
parties.

- The system is open to all users.
- It does not contain any terms and conditions limiting its use.
- TL, USD etc. can be converted into currencies.

- All crypto money transactions are created with high security, by well-equipped and
independent miners.

The first crypto asset to appear was Bitcoin. Bitcoin is the crypto asset that was first
introduced by Satoshi Nakamoto and has the highest transaction volume since its release. Bitcoin
has a number of features that distinguish it from other currencies. These features can be listed as
follows (Yumusaker, 2019);

- It is decentralized. It does not work under any authority.
- Uses P2P3 technology.

- It is completely digital.

- Produced with a limit of 21 million.

- It has a complex system.

- A limited usage network is available.

- No insurance can be made.

The technology behind crypto assets is blockchain technology. Although blockchain
technology came to the fore with crypto assets, it is actually a technology that emerged in 1985.
Blockchain is a structure based on distributed ledger technology, which allows a transaction to be
approved and maintained by all the participants, and keeps the ever-growing list of transaction
records in its memory by protecting it from dangers such as theft or alteration (Yildirim, 2019).

Blockchains consist of a distributed, chronological blockchain, constantly growing as
completed blocks are added together with a new set of records. These blocks contain transactions
and information from previous blocks. Since each block contains the hash of the previous block,
there is a unique linear path from the first block ever sent to the current block (Mukhopadhyay at
al., 2016).

Blockchain technology allows the creation of decentralized currencies, smart contracts,
and assets that can be controlled over the internet. In addition to the financial system, it also has
a field of use in fields such as law, business world, communication and politics.

In this study, the causal relationship between crypto assets and stocks is investigated.
Krypto assets represent Bitcoin, while the stock market is represented by the BIST 100 index.
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Based on this premise, the study investigates the causal relationship between Bitcoin and the BIST
100 index. Stocks, issued by anonymous companies, provide certain rights and obligations to their
holders and attract a large investor base. These financial markets, which are sought after by
investors, have the ability to be influenced at different levels by any event occurring in the
economies. The degree of influence is significant for individuals investing in these markets.
Correctly predicting and taking precautions against market reactions to events will increase
investment gains and uplift the overall economic level. Recently, technological advancements
have led to a global interaction in all financial markets. This situation has resulted in a rapid
transmission of a situation occurring in one market to other markets. Crypto assets, on one hand,
represent an important technological development that affects all markets, and on the other hand,
attract investors with curiosity and the potential for high profits. Any development in these
markets determines whether investors will gain or lose. Specifically, determining the interaction
between two markets in which investors actively participate will yield a successful investment
outcome.

1.2. Literature Review

Due to the rapid introduction of crypto assets into our lives and the interest of investors,
scientific studies are carried out on many subjects such as the identification of crypto assets, the
functioning of the blockchain technology behind it, price prediction, the existence and direction
of the relationship between them and other financial assets. It is not surprising that a technology
that has such a large and rapid impact on financial investment life is included in research.
Accordingly, in this part of our study, some studies in the literature on the relationship between
crypto assets and financial assets are included.

Kaymak & Kog, in the study conducted in 2022, attempts were made to determine
whether the changes in Bitcoin transactions have an impact on the Istanbul Stock Exchange. The
research period was set between 2017 and 2021, and both Granger causality analysis and Toda
Yamamoto causality analysis were performed. The analysis results did not reveal any causal
relationship between the variables.

Ciaian, Rajcaniova, & Kancs, in their study conducted in 2018, examined the relationship
between Bitcoin and altcoins in the short and long term. The period of 2913-2016 and the daily
prices of the data were used as the study period. According to the results of the research, while a
price relationship was detected between Bitcoin and altcoin, it was concluded that this price
relationship was significantly stronger in the short run than in the long run.

Liang, Li, Chen, & Zeng in their study in 2019, made comparisons with foreign exchange
and stocks to determine the dynamic properties of crypto money. In the study, the four-year daily
closing prices of the data were used. Volatility, centrality, cluster structure, robustness and risk
characteristics formed the comparison criteria. According to the results of the research, it has been
concluded that the dynamics of the crypto asset is more similar to the stock, the crypto money
market is more fragile than the stock market with its robustness and clustering structure, and it is
a high-risk financial market at the time of analysis.

Kaya examined the cointegration and causality relationship between 4 crypto assets in his
study carried out in 2021. As a result of the ARDL bounds test applied using weekly closing
prices in the research, it has been determined that there is long-term cointegration between crypto
assets.

Klein, Thu, & Walther, investigated whether Bitcoin and gold act similarly in their study
in 2018. Bitcoin, silver, gold, crude oil prices, S&P500 and MSCI Emerging Markets 50 index
were used as variables in the study using the data between 2011-2017. Conditional variance and
BEKK-GARCH methods were used as methods. As a result, while gold is a tool used when the
markets are stressful, bitcoin is in a linear relationship with the markets when the markets are
down.
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In the study carried out by Kubar & Toprak in 2021, the relationship between Bitcoin and
the top 10 altcoins with the highest market value was analyzed. The relationship between crypto
assets was analyzed with the Granger Causality Test. As a result of the analysis, it was concluded
that Bitcoin has a strong and positive relationship with all other crypto assets, with the exception
of Bitcoin and Tether (USDT) crypto currency.

Sami & Abdallah, in their study in 2020, examined whether the crypt asset market affects
stock market returns in the Gulf countries. The authors worked with daily data, taking into account
the period of 2914-2019 as the study period. As a result of the study, it was concluded that the
stock market and crypto money market are substitutes for investors in the Gulf countries. Also,
every 10 percent increase in crypto asset returns is associated with a 0.17 percent decrease in
stock market returns. It has been determined that the crypto money market blocks stock market
indices in the Gulf countries.

In their 2022 study, Yildiz & Miilayim aimed to establish the cointegration relationship
between crypto assets (Bitcoin, Ethereum, Binance Coin, TETHER, Cardano) and BIST 100. The
analysis, conducted through the ARDL bounds test model, revealed that there is no cointegration
relationship between cryptocurrencies and BIST 100.

In their 2022 study, Gokalp investigated whether developments in the crypto asset market
influenced Borsa Istanbul (BIST) indices. The study utilized the three most popular crypto assets,
namely Bitcoin, Ethereum, and Ripple, as research variables, while BIST100, BIST30, and
banking (XBANK) indices served as indexes. Additionally, oil prices (WTI) and the fear index
(VIX) were incorporated as control variables. The findings revealed a positive spillover effect
from crypto asset markets to the indices considered in the study.

Ozdemir & Coskun, In their study 2023, explored the connections between the BIST 100
Index and Bitcoin transaction volume. The research employed the cointegration test methods
proposed by Engle-Granger (1987) and Tsong et al. (2016). The findings of the study indicated
the presence of a cointegration relationship between BIST 100 and Bitcoin transaction volume.

2. Method

In this section, information about the purpose, data set and method of the research is
given. Following are the outputs and results of the analysis.

In addition, since the data used in the study are obtained from platforms that are open to
everyone, it does not require any ethics committee report.

2.1. Purpose of the Study

The aim of the study is to investigate the Causal relationship between the increasingly
popular crypto assets and the stock market and to determine the effect of the Covid-19 pandemic
on this relationship. Since crypto assets have started to be included in the portfolio for many
investors, the need to determine the relationship between other investment instruments arises. In
addition, the Covid-19 pandemic, which affected the whole world and created a global crisis,
indeed, had some effects on financial markets and products. In this respect, it is thought that
determining both the relationship between assets and the impact of the Covid-19 pandemic will
provide useful information for investors.

2.2. Data Set and Method of the Study

The data set of the study consists of the daily closing data of the BIST 100 index and the
Bitcoin price obtained from the two periods determined as the pre-pandemic (18/01/2017 -
9/03/2020) and the pandemic period (10/03/2020 -05/05/2023). The main reason for taking daily
data is the assumption that more accurate results will be achieved in the analysis. Analysis was
carried out with a total of 3160 observations, 1580 in the pre-pandemic period and 1580 in the
pandemic period. Data on Bitcoin price and BIST100 index were obtained from
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https://tr.investing.com/, 2023, which contains publicly available data. Variables were included
in the analysis by taking their differences.

In the study, Granger Causality Test were used as methods to determine the relationship
between Bitcoin, which has the highest transaction volume among crypto assets, and the BIST
100 index. The analysis was carried out using the E-Views 13 package program.

In order to apply Granger Causality Test, the time series to be used must be stationary.
For this reason, it should first be checked whether the series are stationary (Granger, 1069). The
commonly used stationarity tests in the literature are the Enhanced Dickey-Fuller (ADF) unit root
test developed by Dickey and Fuller (1981) and the Philips Perron (PP) unit root test. Therefore,
ADF and PP tests were carried out to determine whether the data is stationary or not. Then, the
Granger causality test to determine the causality relationship between the variables were applied
and the outputs obtained according to the analysis results were interpreted.

3. Findings of the Study

In order to increase the possibility of comparing analysis results, pre-pandemic and
pandemic analysis results are shown in the same table. In order for the series to be considered
stationary, the calculated test statistics should be less than the critical values at the 1% significance
level (Gujarati, 2003).

In order to determine whether the series are stationary or not, the hypotheses are first
formed as follows.

Ho: There is a unit root.
Hi: There is no unit root.

Table 1 displays the unit root test results of the dataset. Our study found that the test
statistics of the Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) tests indicate that the
data become stationary when first differenced, using both the constant and constant-trend models.
Thus, the data is stationary at the level of I(1). Furthermore, the null hypothesis (Ho) is rejected
for all variables at a significance level of 1%.
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Tablo 1: Unit root test

Augmented Dickey Fuller (ADF) Test

Constant
Period Variable 1(0) (1)
T P T P
Pre-Pandemic BIST100 -2.645722 0.0843 -30.30503 0.0000*
BTC -2.080917 0.2526 -26.43143 0.0000*
Pandemic BIST100 -0.174330 0.9390 -12.29542 0.0000*
Period BTC -1.005184 0.7531 -28.41973 0.0000*
Augmented Dickey Fuller (ADF) Test
Period Constand-Trend
Variable 1(0) (1)
T P T P
Pre-Pandemic BIST100 -2.578084 0.2906 -30.29899 0.0000*
BTC -2.034251 0.5811 -26.42634 0.0000*
Pandemic BIST100 -1.671686 0.7630 -12.30804 0.0000*
Period BTC -1.175873 0.9137 -28.43117 0.0000*
Phillips-Perron Test
Period Constant
Variable 1(0) (1)
T P T P
Pre-Pandemic BIST100 -2.567051 0.1004 -30.29229 0.0000*
BTC -2.176223 0.2153 -26.41333 0.0000*
Pandemic BIST100 0.022922 0.9594 -31.03146 0.0000*
Period BTC -1.034416 0.7425 -28.41777 0.0000*
Phillips-Perron Test
Period Constand-Trend
Variable 1(0) (1)
T P T P
Pre-Pandemic BIST100 -2.492693 0.3317 -30.28707 0.0000*
BTC -2.167054 0.5069 -26.40740 0.0000*
Pandemic BIST100 -1.673719 0.7621 -31.01906 0.0000*
Period BTC -1.191108 0.9108 -28.42877 0.0000*

*" sign indicates the confidence level, where "*", "**" ‘and "***" represent confidence levels
of 99%, 95%, and 90%, respectively.

The delay numbers for the VAR model to be established for the Granger Causality Test
are presented in Table 2. According to the results in the table, the appropriate delay number for
the pre-pandemic period is 7 according to the Likelihood Ratio (LR) test, and 1 according to the
Finite Prediction Error (FPE) and Akaike (AIC) criteria, while it is 0 according to the Schwarz
(SC) and Hannan-Quinn (HQ) information criteria. Considering the Akaike (AIC) information
criterion, the number of lags is 1. During the pandemic period, the delay number is 5 according
to the Likelihood Ratio (LR) test, Finite Prediction Error (FPE), and Akaike (AIC) criteria.
However, it is 0 according to the Schwarz (SC) and Hannan-Quinn (HQ) information criteria.
Taking into account the Akaike (AIC) information criterion, the delay number is determined as
5. Therefore, the VAR model for the Granger Causality Test during the pandemic period is
established with a delay of 5.
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Tablo 2: Appropriate delay numbers by information criteria for the VAR model

Appropriate Delay Numbers by Information Criteria for the VAR Model
(Pre-Pandemic Period)

Lag LogL LR FPE AlIC SC HQ
0 -9015.860 NA 37767672  23.12272  23.13467*  23.12731*
1 -9011.236  9.212105 37707310* 23.12112* 23.15696  23.13490
2 -9008.018  6.394676 37783008  23.12312  23.18286  23.14610
3 -9003.789  8.382457 37760834  23.12254  23.20616  23.15470
4 -9000.745  6.018583 37853511  23.12499  23.23251  23.16634
5
6
7
8

-8999.646  2.166381 38136228  23.13243  23.26384  23.18297
-8997.411  4.396069 38309275  23.13695  23.29226  23.19668
-8990.803  12.96048* 38054142  23.13027  23.30947  23.19919

-8988.296  4.905614 38200221  23.13409  23.33719  23.21221
Delay Numbers According to Information Criteria for the VAR Model
(Pandemic Period)

Lag LogL LR FPE AIC SC HQ
0 -11239.58 NA 1.13e+10  28.82455 28.83650*  28.82915*
1 -11235.05 9.015620 1.13e+10 28.82321 28.85905 28.83699
2 -11228.91 12.19838 1.12e+10 28.81772 28.87746 28.84070
3 -11228.48 0.866189 1.13e+10 28.82686 28.91049 28.85902
4 -11213.89 28.83224 1.10e+10  28.79972 28.90724 28.84108
5 -11206.25 15.07040* 1.09e+10* 28.79038* 28.92180 28.84092
6 -11206.07 0.348409 1.10e+10 28.80018 28.95549 28.85992
7 -11202.60 6.815049 1.11e+10 28.80153 28.98073 28.87045
8 -11200.25 4.585627 1.11e+10 28.80578 29.00887 28.88389

Granger causality test was applied to test whether the BIST100 index of Bitcoin (BTC)
and the BIST100 index are the cause of Bitcoin. And accordingly, the following hypotheses were
formed.

Ho: BTC (BIST100) is not the cause of BIST100 (BTC).
Hi: BTC (BIST100) is the cause of BIST100 (BTC).

According to the results in Table 3, no causality could be detected from Bitcoin to
BIST100 and from BIST100 to Bitcoin both in the pre-pandemic and pandemic periods.
Accordingly, no inference can be made about BIST100 by looking at the price of Bitcoin.

Tablo 3: Results of Granger Causality Analysis

PERIOD Casuality ~ Co-Sduare df probaility

orepandemic BTC > BISTIO0  NO 0.894493 1 0.3443
BIST100 > BTC  NO 0.489257 1 0.4843

N BTC > BISTI00 _ NO 0.874476 5 0.9720
BISTI00 > BTC  NO 1761806 5 0.8810
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Conclusion and Suggestions

In today's world, where technology is accepted and established in all areas of life,
economic functions cannot be expected to be excluded from this development. As in every field,
it is inevitable that economic units will be affected by the development of technology. The
adoption of this inevitable situation by all parties and not staying out of the circle are also
important for both following the global structure and existing in commercial life. In particular,
the fact that e-commerce has an important place in human life with technology and the spread of
digital payments is considered as proof that technology cannot be avoided in economic units.

Bitcoin, the inaugural crypto asset born out of diminishing trust in the conventional
banking system following the 2008 banking crisis, along with altcoins developed on the
foundation of Bitcoin, has progressively gained recognition and acceptance as an investment tool
among individual investors. As a result of this accepted view, the absence of a state guarantee
behind it and the formation of speculative-purpose situations have brought investors face to face
with high risk. The fact that investors, who also face high losses from time to time, do not give
up on their cryptocurrency investments, signals that these digital assets will exist in our future
lives. The fact that crypto assets are now inevitable in our lives raises questions about the
relationship between other financial assets and these digital assets. Accordingly, this study was
carried out in order to determine the relationship between the stock market, which is our main
investment tool, and the crypto asset market. While determining the period range of the research,
a global asset such as cryptocurrencies was investigated, and the study period was divided into
two periods as the pre-pandemic period and the pandemic period, since it is inevitable that the
Covid-19 pandemic, which has a global impact, will have a significant impact on the markets.

The data were analyzed by using the Granger Causality Test. According to the results
obtained, no causality was detected from Bitcoin to BIST100 and from BIST100 to Bitcoin both
in the pre-pandemic period and the pandemic period. This shows that a price movement in the
Bitcoin variable does not have any effect on BIST100 and a change in BIST100 does not have
any effect on Bitcoin.

Rapid changes in cryptocurrencies indicate that these assets are high-risk assets.
Identifying the relationship between cryptocurrencies and traditional investment instruments will
help both increase portfolio return and hedge risk. Accordingly, it is thought that the study will
contribute to the literature. In addition, the findings obtained as a result of the research have
reached similar results with the studies that have previously participated in the literature ( Bugan,
2019; Tungel, Alptiirk, & Altunay, 2022).

Factors such as the absence of a legal foundation for crypto assets, limited information
available to investors, the existence of numerous undiscovered aspects, and the lack of a
designated contact person in case of issues contribute to investors approaching these digital tools
with caution. In contrast, BIST, with its well-established history in the Turkish financial market,
possesses a legal basis, an audit mechanism, and a reachable center in case of problems, providing
a safer environment for investors. Consequently, this study did not identify a causal relationship
between Bitcoin and BIST 100.

Taking into account the research findings and additional studies in the literature, it is
evident that crypto assets are swiftly gaining acceptance as an investment tool. However, the
results indicate that crypto assets cannot be regarded as a direct one-to-one alternative to BIST
100. Nonetheless, incorporating them into a diversified portfolio is deemed reasonable. Future
developments will unveil the position these assets will assume within the investment landscape.
Consequently, this study serves as evidence elucidating the developmental stages of crypto assets.
Replicating the study with the same data in the future or expanding crypto asset analyses with
new variables holds the potential to furnish crucial insights into the trajectory of financial markets.
Therefore, it is anticipated that this study will make a substantial contribution to the financial
literature.
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