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ARTICLEINFO

Bitcoin, sahibi ve merkezi otoritesi bulunmayan esler arasi elektronik nakit sistemi olarak ortaya ¢ikmugtir.
Herhangi bir araciya ihtiyag duymadan degisim araci olarak kullanilmasi, islemlerin hizli ve maliyetinin
disiikligii gibi sebeplerle de yillar igerisinde popiilaritesini artirmigtir. Bu siiregte dolasimdaki miktarinin ve
talebindeki artiglar ile fiyatindaki ani yiikselisler ve diisiisler yiiksek oynakhiga neden olmustur. Bu sebeple
caligmada, Bitcoin getirilerinde haftanin giinii etkisi ile getirilerdeki oynakligmn belirlenmesi amaglanmistir.
Bu dogrultuda ¢aligmada 2877 giinliik kapanis fiyatlarindan olugan veri seti kullanilarak analiz sonucu goreli
olarak saglamlastirilmistir. Analiz sonucunda getirinin en yiiksek oldugu giin pazartesi, getirideki oynakligin
en yiiksek oldugu giin cumartesi olarak belirlenmistir.
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Bitcoin emerged as a peer-to-peer electronic cash system with no owner and no central authority. It has
increased in popularity over the years due to reasons such as being used as a means of exchange without the
need for any intermediary, fast and low cost of transactions. In this process, the increases in its circulation
amount and its demand and the sudden increases and decreases in its price caused high volatility. For this
reason, in this study, it is aimed to determine the volatility in Bitcoin returns with the effect of the day of the
week. In this direction, the result of the analysis has been relatively strengthened by using the data set consisting

Keywords: of 2877-day closing prices in the study. As a result of the analysis, it was determined that the day with the
Cryptocurrency-Bitcoin highest return was Monday and the day with the highest volatility in return was Saturday.
Day of the week effect
Volatility
Predictive model
ARCH-GARCH
1 Introduction Bitcoin first appeared with the decentralized peer-to-peer

crypto protocol, outlined in an article by Nakamoto (2008).

Looking at the historical development of cryptocurrencies, ~ The insecurity of financial institutions after the crisis in 2008
its theoretical infrastructure was laid out in 1998 by Wei Dai. ~ and the effects of crises on people are seen as the main
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factors in the emergence of cryptocurrencies. During this
period, its popularity grew in response to the failed
management of money and financial authority and the 2010-
2013 European sovereign debt crisis (ESDC). With the use
of cryptocurrencies, controversy arose, especially due to the
missing distinction between Bitcoin and electronic money,
and Rotman compared Bitcoin with electronic money in
2014 (Rotman, 2014: 1-4). Considering the share
distribution of the crypto money market as of the date of
writing of the article, Bitcoin has the dominant position as
the most preferred cryptocurrency with a share of about
66%.

Bitcoin is very different from traditional currencies.
Grinberg (2011) stated that Bitcoin is an alternative currency
and stated that Bitcoin has the potential to be an important
player in virtual world trade markets. Rogojanu and Badea
(2014) and Shubik (2014) discussed Bitcoin as an alternative
currency in their study. As a result of the more use of Bitcoin
in countries, they are in a softer attitude than before. For
example, a new legislation has made Bitcoin a legal payment
instrument in Japan (Keirns, 2017). However, as of today,
many countries do not see Bitcoin as a legal payment
instrument. However, the existence of such positive
developments also contributes to the increase in the price of
bitcoin. The introduction of a nationwide ban on a large
Bitcoin exchange is a factor that will lower the price. In this
direction, a comparison of Bitcoin, gold and fiat coins is
given in table-1.

Table 1: Comparison of bitcoin, gold and fiat currency

Traits of Money Bitcoin Gold Fiat
Verifiable High Moderate Moderate
Fungible High High High
Portable High Low High
Durable Moderate High Low
Divisible High Low Moderate
Scarce High Moderate Low
Established History Low High Low
Censorship Resistant High Moderate Low
Openly High Low Low
Programmable

Decentralized High Moderate Low

Source: Hedl, D. (2019). “Planting Bitcoin”

When the comparison of Bitcoin, gold and fiat money given
in Table-1 is examined, it is seen that Bitcoin is
disadvantageous against gold and fiat money due to its lack
of history, and superior with gold and fiat money with other
features. In addition, it is remarkable that Bitcoin has high
volatility compared to dollar, euro, sterling, yen or gold.
Baur and Dimpfl (2017) compared Bitcoin's volatility with

foreign currencies. They concluded that Bitcoin's volatility
was higher than the Dollar, Euro and Yen. Dwyer (2015)
found that the monthly average volatility of Bitcoin returns
is higher than other currencies in gold or dollars. While
Hanley (2013) says that Bitcoin has no fundamental value
for its traditional currency, Woo et al. (2013) argues that
Bitcoin has a reasonable value due to its money-like
properties. While open-source code, decentralized structure,
cross-border value transfer, fixed supply, low transaction
cost, privacy, transparency, and non-blocking are the
advantages of Bitcoin; It stands out as money laundering,
legal uncertainty, irreversibility of transactions and high
volatility disadvantages.

Looking at the literature, there are many studies supported
by verbal and econometric methods for Bitcoin. Bouoiyour
and Selmi (2015) stated that speculation is an important
factor affecting the price of Bitcoin. Likewise, Baek and
Elbeck (2015), Cheah and Fry (2015), Baur et al. (2018)
stated in their studies that bitcoin is a speculative bubble.
These researchers have stated that gains are obtained from
bitcoin price movements with speculative movements.
Although Luther and White (2014) concluded that Bitcoin is
used as a speculative tool, they concluded that
cryptocurrencies will offer an alternative payment system to
consumers in the future. Kristoufek (2014) argues that
Bitcoin represents both a standard financial asset and a
speculative asset. Therefore, in a speculative market,
understanding the volume-return paradigm is crucial to
achieve possible outcomes for winning strategies.
Practically, if predictable for returns on the trading volume
in the Bitcoin market, this means that practitioners can
create volume-based strategies to increase profit (Chen et
al., 2001). However, since there is no method that can
measure the real value of Bitcoin, technical analysis has
come to the fore as an alternative method. Therefore, the
models based on the relationship between return and volume
and the use of trading rules underline the need to better
understand the Bitcoin volume-return relationship.
However, there are also studies indicating that Bitcoin's high
volatility does not stem from speculative trade (Blau, 2017).
Although there are studies that found that the Bitcoin market
is not efficient (Urquhart, 2016), there are studies (Jiang et
al.2018) that conclude that the market has become more
efficient as a result of the regulations made with the increase
in demand for Bitcoin. However, Bitcoin has also been
examined in terms of price clustering (Urquhart, 2017),
structural breaks (Thies & Molnar, 2018), investor interest
(Urquhart, 2018) and its relationship with other currencies
(Baumohl, 2018). Carrick (2016) explored Bitcoin's value,
volatility and ways to complement emerging market
currencies . As a result of the analysis, he stated that Bitcoin
has features that make it complementary especially with
developing market currencies. In addition, the study
concluded that Bitcoin is highly effective for transactions
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and can be used with fiat currencies to make transactions by
researching Bitcoin from a transaction perspective.
Halaburda and Gandal (2014) conclude that if Bitcoin is
included in a diversified portfolio, its risk-adjusted returns
will increase significantly due to its high average return and
also its low correlation with other assets. Briere et al. (2013)
examined the relationship between Bitcoin and other
cryptocurrencies in terms of its value against the dollar. As
aresult of the analysis, they found that if Bitcoin gains value
against USD, it also gains value against other crypto
currencies.

It is important to understand the variation of Bitcoin's
average return and volatility over time for predicted average
return and volatility from historical data. High volatility
prevents Bitcoin from being a successful currency.
Therefore, Yermack (2013) investigated Bitcoin volatility.
After all, he concludes that the height in bitcoin volatility
negatively affects its usefulness as a currency. He also
argues that bitcoin acts as a speculative investment rather
than a currency. In this context, there is a lot of work in the
academic literature to find the determinants and return of
Bitcoin's volatility. Therefore, Bitcoin has a place in
financial markets and portfolio management (Dyhrberg,
2016a). That is why it is so important to study the volatility.
Also, the presence of long memory and permanent
variability (Bariviera et al., 2017) justifies the application of
GARCH-type models. Charles and Darne (2018)
investigated Bitcoin's volatility prediction with GARCH
models. They concluded that the AR-GARCH model is
suitable. Aharon and Qatar (2019) researched Bitcoin's daily
return and volatility using OLS and GARCH models. They
concluded that Bitcoin's return and volatility were higher on
Monday. Caporale and Plast (2019) concluded that Monday,
positive abnormal returns were obtained for Bitcoin
Decourt, Chohan and Perugini (2019) investigated the return
of Bitcoin for the week with a student t-test. At the end of
the study, they found that the returns on Tuesdays and
Wednesdays were higher. Ma and Tanizaki (2019)
investigated the return of the week in the Bitcoin market by
linear regression analysis and rounding window analysis.
According to the analysis result, they came to the conclusion
that the Bitcoin market's return on Monday was positive.
Bouri, Roubaud and Shahzad (2020) investigated for 12
cryptocurrencies using the method of splash analysis.
According to the results of the analysis, they concluded that
a leap in one currency increases the probability of a leap in
another currency. Gonzalez, Jareno, and Skinner (2020)
investigated the relationship between the returns of Bitcoin
and Ethereum, XRP, Bitcoin Cash, Tether, Bitcoin SV,
Litecoin, EQS, Binance coin, and Tezos using a nonlinear
autoregressive distributed delay (NARDL) approach.
According to the results of the analysis, the researchers
determined that both positive and negative changes in
Bitcoin returns have an impact on other cryptocurrency

returns. Moussa, Basty, Ghazouani (2020) investigated the
asymmetric effect and dynamic relationships between
Bitcoin and the returns of other cryptocurrencies with VAR,
GJR-GARCH and DCC-GJR-GARCH models. According
to the analysis result, they concluded that there is a dynamic
relationship between Bitcoin and the returns of other
cryptocurrencies. They also stated that positive shocks
increased volatility more. Therefore, the aim of the study is
to contribute to the literature by examining Bitcoin's income
effect and volatility up to date and together. While
investigating the existence of day of the week anomalies,
GARCH type models are used, which take into account time
series features such as non-normal distribution of returns
and thick tail. For this reason, the GARCH model was used
in the study to determine the effect of day of the week and
volatility. In addition, the study covers the dates between
30.04.2013-15.03.2021. In order to measure the Bitcoin
returns, on the date of 15.03.2021, 2877 daily close data was
taken. Therefore, the results are more robust as the day of
the week effect and volatility are examined in more detail in
the crypto money market. The study conducted in this
direction consists of four chapters. In the first part, the
history of Bitcoin and its related studies are explained under
the title of introduction. The second section describes the
data set and method used. In the third section, the findings
from the analysis and study are discussed. In the fourth title,
the study was concluded with the conclusion and
suggestions section.

2. Data and Methodology

The study covers the dates between 30.04.2013-15.03.2021.
In order to measure the Bitcoin returns, on the date of
15.03.2021, 2877 daily dollar closing data was taken from
coinmarketcap.com and Eviews 10 package program was
used in the application. In the analysis, by taking the
logarithms of Bitcoin data are included in the model and
descriptive statistics of the Bitcoin cryptocurrency return are
given in Table-2.

Table 2: Descriptive statistics of bitcoin currency unit

BITCOIN
Mean 0.002096
Median 0.001920
Maximum 0.357451
Minimum -0.464730
Standart Dev. 0.042619
Skewness -0.552272
Kurtosis 14.63461
Jarque-Bera 16378.72
Probability 0.000000

Source: authors’ research

Considering the results given in Table-2, the negative value
of the skewness indicates that the distribution tails of the
series are skewed to the left, the kurtosis value is greater



54 Orhan, A., Emikonel, M. & Emikonel, M. / Journal of Emerging Economies and Policy 2021 6(2) 51-58

65000
60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000
5000

Jul 15, 2013
Oct 03, 2013
Jan 26, 2015
Apr 16, 2015

Jul 05, 2015

Dec 22, 2013
Mar 12, 2014
May 31, 2014
Aug 19, 2014
Nov 07, 2014
Sep 23, 2015
Dec 12, 2015
Mar 01, 2016
May 20, 2016
Aug 08, 2016
Oct 27, 2016
Jan 15, 2017
Apr 05, 2017

Jun 24,2017
Sep 12, 2017

e Bjtcoin ($)

o

Dec 01, 2017
Feb 19, 2018
May 10, 2018
Jul 29, 2018
Oct 17,2018
Jan 05, 2019
Mar 26, 2019
Jun 14, 2019
Sep 02, 2019
Nov 21, 2019
Feb 09, 2020
Apr 29, 2020
Jul 18, 2020
Oct 06, 2020
Dec 25, 2020
Mar 15, 2021

than 3 indicates that it is in sharp distribution and the series
has a thick tail. According to the J-Bera statistic result, it was
determined that the series did not show normal distribution
since the value was greater than 5.99 and the probability
value was less than 5% significance level. It is seen that the

maximum return during the period under consideration is $
0.357451 and the minimum return is $ -0.464730.

Figure 1: Bitcoin closing prices (30.04.2013 - 15.03.2021)

Source: www.coinmarketcap.com

When Figure 1 is analyzed, Bitcoin, which fluctuated
slightly and was stable when it was first released, was
around $ 900 at the beginning of 2017, but started to rise
rapidly since April and reached the level of ($ 20,000) on
December 27, 2017. It fluctuated as of January 2018 after its
historical first peak, but remained below the starting level at
the end of the year. After a four-month horizontal movement
in 2019, it started to rise again from April 2019 to June 2019,
and then fell again, closing the year with $ 7139.6. It
continued to rise rapidly as of 2020 and reached its highest
level ($ 61,243) on March 13, 2021. These sudden spikes in
Bitcoin have increased investors' orientation towards
Bitcoin, and not only individuals but also institutional
investment companies such as Pantere Capital, Falcon
Global Capital and Global Advisors Bitcoin Investment
Fund have started to use Bitcoin as an investment tool.

This paper aims to fill the gap in the literature by providing
much more extensive evidence on the day of the week effect
in this market. The return effect was calculated by the
formula shown in equation (1).

P=In(2) 1)

Et—1

P,= The logarithmic return of the index on the day "t"
E.= The closing value of the index on the day "t"

E;_4 = Itis the closing value of the index on the day "t-1".

3. Analysis and Findings

To determine the stationarity of the series, generally either
ADF unit root test developed by Dickey and Fuller (1981)
or PP unit root tests developed by Phillips and Perron (1988)
are applied. The purpose of unit root tests is to find the
stationarity of the series by looking at whether the series
contains a unit root. According to the test result, if the serials
do not contain a unit root, it is stationary. In this study, ADF
unit root test developed by Dickey and Fuller (1981) was
applied to control the stationary of the series. In order to
perform ADF unit root test, 3 different regression equations
were established, which included the first difference of the
series as the dependent variable and the original values of
the series as the independent variable.

None;
ALbitcoins=ay Lbitcoin,_1+Y7_; B; ALbitcoin,_;+&; )

Intercept;
ALbitcoing=ay + aiLbitcoin,_1+Y.7_; B; ALbitcoin,_;+&;,  (3)

Trend and Intercept;
ALbitcoins=ay+aytrend+a,Lbitcoiny,_1+X7—, B; ALbitcoin,_;
e Q)

According to the unit root test results, it is concluded that
the return series is stationary at the level. Analysis test
results are given in table 3.
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Table 3: Bitcoin unit root test results | (0)

ADF Test
Intercept Trend and Intercept  None
-54.3596* -54.3614* -54.2392*

Note: * sign indicates significance at 1% significance level.

According to the Bitcoin unit root test result, after
determining that the series is stationary, it should be checked
whether it contains autocorrelation. While it is considered
sufficient to look for 1, 5 or 10 days for delayed interaction
in return series, in this study autocorrelation problems were
investigated up to 36 delays and it was concluded that
autocorrelation was 1 delayed. First degree AR, MA and
ARMA models were tried to determine the appropriate
model according to the result obtained. In this context, the
AR (1) model was preferred because Schwarz Bilgi Kriteri
(SIC) information criterion is the smallest. The equation and
test results for the model are given in table 4 with equation
(5).

BITCOIN, = SBITCOIN,_; +cC+ ¢, (5)

Table 4: AR(1) model for bitcoin

Coefficient T-Statistics  Probability
c 0.002 1.860 0.063
BITCOIN(-1) 0.880 7.827 0.000

After determining the suitable model for the return series,
ARCH-LM test was applied to determine whether the
ARCH effect exists in the selected model AR(1). In the
ARCH-LM test, the H, hypothesis shows the covariance
state. If the Hyhypothesis is rejected, the ARCH effect is
mentioned.

Table 5. ARCH-LM test results

119.436
114.752

F-statistic
Obs*R-sq.

Prob. F(1,2875) 0.000
Probh. Chi-Square(1) 0.000

According to the test result given in Table-5, the chi-square
test statistic result for Bitcoin was found 114.7523 and was
found significant at 1% significance level. According to
these results, H_0 hypothesis was rejected. So it was
concluded that is ARCH effect in the test and this effect
should be eliminated. After determining that the ARCH
effect exists in the series used in the study, Akaike
Information Criterion (AIC) was used to determine the
appropriate ARCH-GARCH model. In case the AIC and
SIC criteria get the smallest possible values, the appropriate
model will be determined. The EGARCH (1,1,1) model
with the lowest (-3.735032) Akaike Information Criterion
value was chosen among the various ARCH-GARCH
models made to determine the model. The results of the
model are given in Table-6 below.

Table 6: Bitcoin's EGARCH (1,1,1) model estimation results

BITCOIN
EGARCH (1,1,1)
C 0.001762
C(2) -0.600184
C(3) 0.275933
C(4) -0.030473
C(5) 0.936242
R? -0.000061
Akaike Information Criteria -3.735032
Schwarz Information Criteria -3.724670
Log likelihood 5379.712
ARCH-LM(1) N*R? (0.070684)

X2 Olasilik (0.7903)

According to the ARCH-LM(1) test results given in Table
6, the heteroskedasticity problem has disappeared. Then,
using dummy variables, the regression equation shown in
equation (6) is applied to calculate the days of the week
effect in bitcoin:

Pt = .80 + ﬁleonday + ﬁZDtuesday + ﬁ3Dwednesday +
ﬁ4Dthur5day +ﬁSDfriday +ﬁ6Dsaturday+ [)77Dsunday + ﬁBPt—l
t & (6)

According to the regression equation;
P,=the logarithmic return of the index on the day "t",

regression coefficients for B, B2, Bs, B4, Bs, Be and S,

Dmonday ’ Dtuesday ’ Dwednesday ’ Dthursday ’ Dfriday ’
Dsqturaay, and Dsynaqy represent dummy variables. With

the help of dummy variables, the effect of returns for each
day will be examined.

Dinondaay- if Monday is 1, otherwise 0,
Diyesaay- if Tuesday is 1, otherwise 0,
Dyeanesaay- if Wednesday is 1, otherwise 0,
Dthursaay- If Thursday is 1, otherwise 0,
Dfriqay: if Friday is 1, otherwise 0,
Dsqturaay- 1f Saturday is 1, otherwise 0,

Dsynaay- if Sunday is 1, otherwise 0. Dummy variables have
been created in such a way.

Figure 2: Bitcoin Volatility
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Until 2020, as Bukovina and Marti¢ek said, in 2013 Bitcoin
peaked with exponential growth. However, with the
pandemic in 2020, although Bitcoin fell sharply, it recovered
in a short time and reached its highest level by seeing $
61,243 on March 13, 2021. Therefore, 2020 has been the
year when Bitcoin reached its highest level. As can be seen
in Figure 2, 2013 and 2020 were the periods of the highest
volatility. After 2013, until 2020, the volatility in returns
tended to decrease over the years, while 2020 is the period
when the volatility in return is the highest. EGARCH (1,1,1)
model, which is the most suitable GARCH model, was
created to test the return effect on the day of the week for
Bitcoin. Analysis results are given in table 7.

Table 7: Analysis results related to the day of the week effect for
bitcoin EGARCH (1,1,1)

Coefficient Probability Standart
Monday 0.004336 0.001 %0.131
Tuesday 0.003575 0.004 %0.125
Wednesday -0.001014 0.392 %0.118
Thursday -0.000434 0.744 %0.133
Friday 0.001652 0.265 %0.148
Saturday 0.003715 0.028 %0.168
Sunday 0.002412 0.085 %0.148

According to the analysis result given in Table-7, it is
statistically significant at the level of 1% on Monday and
Tuesday, 5% on Saturday, and 10% on Sunday. It is seen
that in these four days, the bitcoin return is positive and the
most returns are provided on Mondays. As the other days
were statistically insignificant, the day of the week effect
was not observed. In the study where volatility is analyzed
according to standard deviation, Saturday is the day has the
most volatility, and Tuesday is the day has the least
volatility.

4. Conclusions and Recommendations

The Bitcoin project, which was implemented based on open-
source software with the article published in late 2008, has
become controversial in the society only when it reached the
historical maximum value predicted by the exponential
growth in 2013 (Bukovina, J., Marticek, M., 2016: 1).
Bitcoin, which fell with the pandemic in 2020, then rose
rapidly and reached its highest level on March 13, 2021.
This rapid rise also led to the year with the most volatility.
For Bitcoin, which has been on the market for nearly 13
years, there has been a growing debate among politicians
and economists as to whether it is a currency or a
commodity. In recent years, there has been an increase in the
work on Bitcoin. In studies conducted with Bitcoin, market
efficiency, day of the week and liquidity effects were
investigated. While some of these studies in which market
effectiveness is played out give results that support the
effective market hypothesis, some studies have seen results
that contradict the effective market hypothesis. In the studies
in which the effect of the day of the week was examined,
different results were obtained according to the period that
was handled similarly. In the studies examining the liquidity
effect, it was concluded that crypto investors traded in yuan
in the region where they are located and trades in dollars in
the reserve currency position. In many studies conducted in
this direction, the authors found that the majority of users
saw bitcoin and its derivatives as speculative assets, not as a
means of payment. For this reason, it has become
widespread that it is more correct to think of bitcoin as an
asset rather than a currency. (Glaser et al., 2014; Baek and
Elbeck, 2015). As the crypto money market is open to
speculative discourses, volatility is higher than other
currencies. Due to the high volatility, much work has been
done on the determinants of volatility in Bitcoin. As a result
of the analysis of this study, in which the volatility of Bitcoin
and the effect of the day of the week were analyzed, as the
optimal model was determined EGARCH (1,1,1). In this
study, in which 2877 days were evaluated, Monday was
determined as both statistically significant and highest
return day. It was found as the most volatile day on Saturday
and the least volatile on Wednesday. According to the 1%
significance level, the day with the highest return is
Tuesday. The days with the highest returns at the 5% and
10% significance level are Saturday and Sunday,
respectively. Since the results were insignificant at 5%
significance level for other days, they were not statistically
interpreted. Although there is a discussion of currency or
investment vehicle or speculative discourses in the studies
for cryptocurrencies in the literature, the fact that there is
volatility according to our observations makes us think that
it is more sensitive to speculative movements. The fact that
hot money entry into the crypto money market in the future
is the factor that will increase the volatility, especially
bitcoin.
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