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Oz

Bu c¢aligma, kripto para piyasasinda var olabilecek hem momentum hem de zitlik anomalilerini (stratejilerini)
Bitcoin odaginda incelemeyi amaglamaktadir. 02.02.2012 ile 27.02.2020 tarihleri arasindaki Bitcoin fiyatlari
giinliik olarak alinmistir ve Kim (2009) tarafindan 6nerilen wild bootstrap automatic variance ratio (WBAVR)
testinde kullanilmistir. Bu test, finansal zaman serilerinin temel 6zellikleri olan normal olmayan ve kosullu degisen
varyansliliga kars1 gii¢liidiir, bu nedenle momentum ve zit etkileri 6lgmek igin gegerli bir testtir. Caligmada elde
edilen sonuglara gore: (1) Bitcoin fiyat hareketlerinde hem momentum hem de zit anomalilerin varlig
goriilmektedir; (2) Bitcoin fiyatlart genellikle gegmis fiyat hareketleriyle tahmin edilmektedir; (3) Anormal
getirilerin, momentum stratejisine kiyasla zit strateji kullanilarak elde edilmesi daha olasidir. Bu ¢alisma, ge¢mis
fiyat hareketleri ile bir yatirim stratejisi izleyen tasarruf sahiplerine, portfdy yoneticilerine ve kurumsal
yatirimcilara Bitcoin fiyat hareketleri hakkinda 6nemli bilgiler vermektedir.
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Abstract

This study aims to investigate both the momentum and contrarian anomalies (strategies) that may exist in the
cryptocurrency market, focusing especially on Bitcoin. Daily Bitcoin prices were taken from a period starting
02.02.2012 and ending 27.02.2020 and used in the wild bootstrap automatic variance ratio (WBAVR) test proposed
by Kim (2009). This test is robust to non-normality and conditional heteroscedasticity which are the main
characteristics of financial time series, therefore, making it a valid test to be used to measure the momentum and
contrarian effects. Results of the study demonstrate that: (1) There are both momentum and contrarian anomalies
in Bitcoin price movements; (2) Bitcoin prices are generally predicted with the past price movements; (3)
Abnormal returns are more likely to be obtained by employing contrarian strategy compared to momentum
strategy. This study gives important information about the Bitcoin price movements to savings owners, portfolio
managers and institutional investors who follow an investment strategy with past price movements.
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1. Introduction

The heavy, widespread use of technology has affected many different areas, such as manufacturing,
logistics, health, and many more. In last couple of decades its impact on financial markets were also
seen to increase dramatically. It has improved the quality of life, and brought with it efficiency and
effectiveness. In the long run this change in technology has lead to a significant alteration in the socio-
economics of financial markets creating strict regulations and frameworks for financial institutions to
work with. Technological advancements are also seen to become home to many start-up and sandbox
applications, especially in the banking and its affiliated sectors. The advantages it brings is great and
diverse such as the speed, quality, and cost-reducing effects to the services provided. However, this cost-
reducing effect has been criticized in many studies due to the fact it makes it harder, and sometimes
impossible, for central institutions to track movement of funds. Adopted new technologies are also
criticized for not being transparent and for limiting full financial participation. To overcome this
problem, one of the most recent, popular, introduction to the financial markets, in terms of technology,
is the Blockchain system.

The Blockchain system was introduced by the person(s) under the pseudonym Satoshi Nakamoto in
2008 with the claim that it can address the criticism directed towards technological systems. This is a
decentralized system where a digital ledger is used to keep track of transactions. Together with the
introduction of the Blockchain system, cryptocurrencies such as Bitcoin started to gain attention as this
system allowed for the storage and distribution of information but work to prevent it from being edited
(Nakamoto, 2008, 1-2). However, following the popularity of Bitcoin, being encrypted as well as
decentralized, alternative cryptocurrencies soon appeared in the market. First of these was the Altcoin
which offered higher speed and anonymity advantage when compared to the Bitcoin, which then was
followed by currencies such as Namecoin and Litecoin (Mason, Halgamuge and Aiyar 2021, p. 133).
The increase in interest on blockchain and cryprocurrencies continues especially with new
cryptocurrencies still being introduced to the market almost every month. As much as the opportunities
it brings into the picture there are still many ethical and legal dilemmas relating to their use. Without a
surprise the anonymity of the users has made the currency attractive for its use in criminal activities.
The ease with which it can be moved from one place to another, when compared with other currencies,
is seen as a disadvantage for regulatory bodies but have been favored by criminals (Srokosz and
Kopciaski 2015, p. 620-621). Many countries around the World have banned their use as to its possible
use to transfer funds in the blackmarket and in other illegal activities such as terrorism or money
laundering (Fraser and Bouridane 2017, p. 54; Kshetri and Voas 2017, p. 11-12). However, it is incorrect
to say that there is absolute anonymity within the blockchain system. Transactions on blockchains that
include cryptocurrencies are first made public. Here, the cryptocurrency addresses serve as a pseudonym
and hence, makes it identifiable to all the parties involved. If this link between the individual and the
address is identified then the anonymity will disappear (Houben and Snyers 2018, p. 80). Therefore, the
challenge of Blockchain and cryptocurrencies lies in factors such as the difficulty it presents in law
enforcement, preventing governments from exerting pressures, lowering inflation risk, or lowering
transaction costs (Oh and Nguyen 2018, p. 33-34; Fauzi, Paiman and Othman 2020, p. 695-696;
Marthinsen and Gordon 2020, p. 1-2).

Besides finance, the recently introduced blockchain technology has been utilized in many other areas
such as; the supply chain, automotive, insurance, healthcare, telecommunication, media, and so on
(Alvarado and Halgamuge 2019, p. 2; Shrestha, Halgamuge and Treiblmaier 2020, p. 289-290). Just a
couple of years after its introduction many big companies, including Microsoft and Expedia, began to
accept the use of Bitcoin as one of their payment options to their customers. Therefore, Bitcoin started
being referred to as a currency, a monetary instrument (Mason et al., 2021). This has led to a debate
among researchers as to whether this definition for cryptocurrencies is actually correct or not. Although
it is expressed as a monetary instrument in its definition, an evaluation needs to be performed within the
framework of references to the definition of money in literature in order to call it as such. Mittal (2012),
and Wolla (2018), have all supported the view that Bitcoin also carries these function whereas research
conducted by Yermack (2015) have made counter arguments against the issue. However, it is seen that
majority of previous academic studies on the topic focuses on both the technical and the legal side of
these new instruments and generally neglects their potential as a new asset class (Grinberg, 2011, p.
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160-161; Crosby, Pattanayak, Verma and Kalyanaraman 2016, p. 7). This presents as an interesting case
as still being new and unexplored it is also seen as highly vulnerable to market changes.

The characteristics of the cryptocurrency market increases uncertainty making it a highly volatile market
when compared with the foreign exchange or commodity markets (Caporale and Plastun 2020, p. 252).
Volatility of the market can be translated as a measure on asset price variability over time and therefore
an increase in it makes the market very unstable and risky (Woebbeking, 2021, p. 273-276). This
characteristic of the market makes it an important for the use of cyptocurrencies as as a hedging
instrument in the short term (Dyhrberg, 2016a, p. 85; Dyhrberg, 2016b, p. 139-140). However, the
picture changes in the long term. Recent figures in cyrptocurrency, especially in Bitcoin, supports the
research and points out to the price volatility in the market. Although Bitcoin prices started to increase
in the beginning of 2021, reaching its highest in April 2021, it experienced a sharp drop in May 2021
and held its position. As one of the most important technological innovations of the last century, the
reasons for this volatility in the cryptocurrency market is attributed to it still being an emerging market
surrounded by speculation and fragile investors. The media also contribributes to the changing prices in
cryptocurrencies as they report speculative bubbles surrounding these currencies and that it is a matter
of time before they burst (Cheah and Fry 2015, p. 33).

There are many studies that try to understand the factors behind the movement in cryptocurrency prices.
Interactions between supply and demand, attractiveness of cryptocurrencies for investors, and the
financial and macroeconomic developments taking place globally were pointed out as some of the major
factors causing these fluctuations in prices (Buchholz, Delaney, Warren and Parker 2012, p. 2-4;
Kristoufek, 2013, p. 1-4; van Wijk, 2013, p. 14-15) and hence making the crypocurrency market highly
volatile. As much as it is used in hedging to offset the risk in the short term (Dyhrberg, 2016a; Dyhrberg,
2016b), high volatility in cryptocurrency prices raise concerns regarding the efficiency of the market. If
all the events surrounding the market, in other words all information, are instantaneously reflected in
the prices causing them to move up or down, then the market can be referred to as informationally
efficient (Urquhart, 2016, p. 80). According to the Efficient Market Hypothesis (EMH) no arbitrage
opportunities exist and no investor can gain above normal returns if one market is found to be fully
informationally efficient. When markets are efficient, future prices of currencies cannot be predicted
and everyone will have access to same information at the same time (Kang, Lee and Park 2021, p. 2-3).
An important issue regarding the Efficient Market Hypothesis is that, it is said to hold if all the actors
within that market are rational. Therefore as new information arrives in the market it is reflected in the
prices of stocks (Aktan, fren and Omay 2019, p. 979). However, it is found that markets not always
follow the characteristics of the EMH. A recent argument proposed by behavioral finance is that
investors are not at all rational and are guided by many different emotions when making decisions. When
this happens and markets deviate from the rules of EMH it is referred to as an anomaly. These anomalies
can take place only once or they can occur repeatedly. One way to group them is under three main
headings: calendar, technical, and fundamental anomalies (Latif, Arshad, Fatima and Farooq 2011, p.
1). Another way to look at different anomalies that are present in young and volitile markets is through
identifying the momentum and the contrarian effects. Momentum effect or anomaly takes place when
securities hold their past performances. In other words, if the value of a security has decreased in the
past, it is said to continue decreasing in the future (Tzouvanas, Kizys and Tsend-Ayush 2020, p. 1-2).
Under the contrarian anomaly, a security thats value has been decreasing in the past is believed to
increase in the future and cause rates of return to increase with it. In time these anomalies have provided
grounds for investors to build their investment strategies. Whether selling poorly performing stock to
purchase better performing ones, such as in the momentum strategy, or selling highly priced securities
to purchase poorly priced ones which is reffered to as the contrarian strategy. The relationships within
the movements in stock prices can be used for evaluating both the momentum and contrarian strategies
(Doan, Alexeev and Vrooks 2016, p. 1-4; Ozkan and Cakar 2021, p. 201-202).

Studies on the stock price momentum and contrarian anomalies or strategies can be found extensively
in past literature. However, majority of these existing studies are seen to focus on the major world stock
indices and neglect the cryptocurrency market. For this reason, with the purpose of investigating the
existence of momentum and contrarian anomalies within the cryptocurrency market, focusing on
Bitcoin, this study is believed to contribute greatly to existing literature. Daily Bitcoin prices are taken
from a period starting 02.02.2012 and ending 27.02.2020 making 2931 observations in total. Data is
then used in the wild bootstrap automatic variance ratio (WBAVR) test proposed by Kim (2009) because

444



Sahin, E.E. — Aktan, C., 442-457

it is seen to be used widely in literature to detect momentum and contrarian anomalies. It is robust to
non-normality and conditional heteroscedasticity which are the features of financial time series.

The study will be presented in the following order. In Section 2 relevant literature will be reviewed
followed by the explanation of the study’s data and methodology in Section 3. Results will be given and
explained in section 4 and the study concludes in section 5.

2. Literature Review

Although the focus on the Blockchain and the cryptocurrency market is quite recent, due to the markets
attractiveness there have been an extensive number of studies conducted on it since. Analyzing past
literature is an important step in market efficiency studies as the results of past literature is seen to vary
according to many factors such as; the time period used, the tests applied or the frequency of the data
taken. A collective look will be helpful in understanding the Dynamics behind the market and point to
the important contribution this study will have to existing literature. For the purpose of this study,
existing studies are grouped under two sections as firstly an analysis will be done on the efficiency of
the cryptocurrency market, followed by a focus on studies measuring anomalies that may exist within
this market.

One of the earliest studies on the efficiency of the cryptocurrency market was conducted by Urquhart
(2016) where tests were applied on different samples of data. Daily data was taken from 1st August
2010 until 31st July 2016 which was the full sample of the study which was found to be inefficient after
conducting the tests. Then two different subsamples (01.08.2010-31.07.2013 and 01.08.2014-
31.07.2016) were used to observe how the efficiency had changed in time and was found that the second
period the market had become weak form efficient. Therefore, the resulting argument was that in time
these cryptocurrency markets were becoming more efficient which was later supported by Vidal-Tomas
and Ibanez (2018), Khuntia and Pattanayak (2018), and Sensoy (2019). However, Nadarajah and Chu
(2017) have revisited Urquhart (2016)’s study by taking the same data set and samples but made a simple
power transformation to Bitcoin returns and found that the market was actually weak form efficient to
begin with. In his study Bartos (2015) investigated whether the efficient market hypothesis is valid for
Bitcoin. As a result of the study, it was found that the Bitcoin price responded immediately to the
information disclosed to the public, in particular, the supply-demand and speculative investor effect was
observed.

A recent study by Ozkan and Sahin (2020) compared 4 different cryptocurrencies (Bitcoin, Ripple,
Litecoin, and Ethereum) in order to understand the differences in their efficiencies. Data was taken daily
from 24.08.2016 to 28.02.2020 and used in the automatic portmanteau test proposed by Escanciano and
Lobato (2009). The results showed that efficiency of these markets have changed over time which, once
again, supported previous studies on the market. Yagmur and Mangir (2020) have specifically
investigated the random walk behavior of Bitcoin between 2015 and 2019 and found supporting
evidence for its existence. This result supported the findings of previous studyby Zeren and Esen (2018)
where the existence of bubbles in Bitcoin prices were identified and found that the prices exhibited a
random walk.

However, literature and analyses indicate that there are also situations where the Efficient Market
Hypothesis does not hold. These deviations are referred to as anomalies. While their existence is widely
investigated these anomalies indicate the possibility of abnormal returns for investors. The reasons
behind abnormal returns can vary depending on the situation. Literature points to herding behavior,
noise traders, behavioral patterns, and macroeconomic announcements as some of the main reasons
behind the possible abnormal returns (Caporale and Plastun, 2020). Wang and Wei (2018) used the
daily closing values of Bitcoin between 2013-2018 in their study. In the study, they measured the
sensitivity of the stock returns to Bitcoin returns. In addition, the study compared 24 different anomalies
for Bitcoin and stocks. As a result, they concluded that the Bitcoin anomaly provides more returns. In
their study, Caporale, Gil-Alana and Plastun (2018) investigated overreactions in the cryptocurrency
market and found price patterns following overreactions. As a result of the study, they concluded that
the next day there were overreactions in prices. Again, Caporale and Plastun (2019a) examined the
existence of day-of-the-week effects regarding the Bitcoin, LiteCoin, Ripple and Dash traded in the
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cryptocurrency market with the Student T-test, ANOVA, and Kruskal-Wallis test. They claimed that
there were anomalies and certain profit opportunities for Bitcoin on Mondays. They concluded that the
day-of-the-week effect is not in play for other cryptocurrencies. In their study, Ma and Tanizaki (2019)
examined day-of-the-week effects for both return and volatility in the cryptocurrency market. As a result
of the study, they found significantly high fluctuations on Monday and Thursday.

Although the momentum and contrarian effects of asset prices are studied greatly for the stock market,
this statement is not true for the case of the cryptocurrency market. Grobys and Sapkota (2019) have
created a dataset from 143 cryptocurrencies that were traded in the market between 2014-2018. In the
study, using the portfolio approach of Fama and French (2008), all cryptocurrencies are divided into
groups according to their cumulative backgrounds. They were divided into two equally weighted groups
as in gains and losses. They found no evidence of momentum anomaly in the study. As opposed to the
findings of Grobys and Sapkota (2019), studies conducted by Yang (2018) and Caporale and Plastun
(2019b) have both found evidence for the existence of strong momentum movements in the
cryptocurrency market. Yang (2018) showed that if behavioral bias is explaining the anomaly in asset
prices, it was statistically proven that strong momentum movements in the cryptocurrency market
existed. While the market size and price momentum are statistically significant, the fall in prices and
risk-based anomalies show a statistically weak effect. On the other hand, Caporale and Plastun (2019b)
used the daily closing prices of Bitcoin, Ethereum and LiteCoin between 2017-2019 in their study. In
the study, three important hypotheses were established and they investigated whether there was a
momentum effect following abnormal returns at a daily value. In the study, the presence of returns in
overreaction days, the presence of momentum between the overreaction days and the presence of
momentum in one-day abnormal returns were investigated in hourly intraday price behavior. As a result
of the study, they found positive (presence of momentum) in hourly returns for Bitcoin and negative
(contrarian) overreaction for Ethereum. Study by Chevapatrakul and Mascia (2019) looked at the
investor overreactions to Bitcoin prices. Through the quantile autoregressive model they have concluded
that when there are periods where the returns of Bitcoin are negative, the following period will also
generate negative returns and vice versa. Strong momentum effects were also supported by Cheng, Liu
and Zhu (2019), Tzouvanas et al. (2020), and Liu and Tsyvinski (2021).

3. Data and Methodology

In this study, the wild bootstrap automatic variance ratio (WBAVR) test developed by Kim (2009) was
employed to determine if a momentum and/or contrarian anomaly (strategy) in Bitcoin prices exists.
Kim (2006) developed the wild bootstrap variance ratio test to overcome the shortcomings of Lo and
MacKinlay's (1988) variance ratio test by using small samples, especially under conditional
heteroscedasticity, which is a typical feature of the financial time series. Kim (2009) developed the
WBAVR test in which the holding period can be determined automatically in a data-dependent manner
to eliminate the problems that arise due to the subjective determination of the holding period of the
method in question. Charles, Darne and Kim (2011) stated that the WBAVR test gives more successful
results when compared to alternative tests in their study which was performed using the Monte Carlo
simulation.

The statistical form of the original variance ratio test is shown in Equation (1).

VR() =1+ 255 (1-1)p@) @)
Where, k refers to the holding period.

Because the original variance ratio test required subjective choices in the holding period, Choi (1999)
developed the automatic variance ratio test using the method given by Andrews (1991), where the
holding period was chosen optimally based on the data. Kim (2009) developed the WBAVR test using
Mammen's (1993) wild bootstrap method to overcome the shortcomings of Choi's (1999) test in series
which have conditional heteroscedasticity. The WBAVR test is carried out using the following three
steps:
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1) Forming a bootstrap sample of size T where Yy = n,Y;(t = 1, ..., T), n denotes a random variable
with a zero mean and a unit variance.

2) Calculating AVR*(k*), using the AVR(k*) statistic which is calculated using {¥;"}7_;,.

3) Repeating steps 1 and 2 bootstrap size (B) times to generate the bootstrap distribution of the AVR
statistics {AVR(K"; )}

If the statistical values obtained as a result of the WBAVR test exceed the critical values at the
determined significance level or if the obtained p values are below the determined significance level
then it can be stated that there is a significant relationship among the variables. In this study, bootstrap
size is set to 500 which is same as in the study carried out by Charles, Darne and Kim (2015).

3.1. Data

In this study, Bitcoin data of 2931 days between 02.02.2012-27.02.2020 were used to observe the
momentum and contrarian anomalies within the series. The related data were obtained from the website
named Bitfinex (Access Date: 28.02.2020). The natural logarithmic first differences of Bitcoin prices
were first multiplied by 100 and then the daily return rates were calculated. Bitcoin's daily prices and
return rates are given in Figure 1 below.

Figure 1: Daily Prices and Return Rates of Bitcoin
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When the graphs in Figure 1 are analyzed, it can be understood that the daily prices of Bitcoin are not
stationary while the daily rates of return are stationary. Since the WBAVR test requires the datasets to
be stationary, the stationarity of the series were tested using the Augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) unit root tests. The results of both the ADF and the PP unit root tests are given in
Table 1 below.
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Table 1: ADF and PP Unit Root Test Results

Daily Prices ADF Test Results Daily Prices PP Test Results

Intercept Trend and Intercept Intercept Trend and Intercept
-1.386366 -2.788069 -1.347203 -2.734415

(0.5905) (0.2018) (0.6095) (0.2226)

Daily Return Rates ADF Test Outputs Daily Return Rates PP Test Outputs
Intercept Trend and Intercept Intercept Trend and Intercept
-54.50728*** -54.53440*** -54.55651*** -54.56543***
(0.0001) (0.0000) (0.0001) (0.0000)

Note: *** Indicates the the significance levels of 1% and the values in parentheses express the
probabilities.

When the outputs in Table 1 are analyzed, it is understood that the daily prices of Bitcoin were not found
to be stationary. However, the daily return rates were found to be stationary according to both ADF and
PP unit root test results. Descriptive statistical information on daily Bitcoin return rates that ensure the
stationarity is given in Table 2.

Table 2: Descriptive Statistics

Number of Observations 2930

Mean 0.248514
Median 0.127301
Maximum 30.83014
Minimum -37.15636
Standard Deviation 4.461935
Skewness -0.523243
Kurtosis 12.89888
Jarque-Bera (JB) 12096.37***

Note: *** expresses significance level of 1%.

According to the information in Table 2, Bitcoin's average daily return rate was 0.25% whereas its
standard deviation was 4.46. The skewness value indicates that the distribution of the Bitcoin daily
return rates is skewed to the left compared to normal distribution. The kurtosis value from the table
indicates that the distribution in question is rather steep and fat-tailed compared to the normal
distribution, and thus is not distributed normally. JB test results developed by Jarque and Bera (1980),
which are also carried out for normality, also indicate that Bitcoin’s daily return rates are not distributed
normally. The WBAVR test used in the study displays very successful results in non-normal distributed
datasets such as Bitcoin daily return rates which supports previous literature (Charles, Darne and Kim
2012, p. 1607).

4. Empirical Findings

In the study, 1 year (365 days) fixed-length rolling sub-sampling windows were used. The reason for
preferring the use of the rolling sub-sampling windows in this study was because these automatically
bring structural breaks forward (Lazar, Todea and Filip 2012, p. 338) and can detect both momentum
and contrarian anomalies at the same time. The first sub-sampling window contains daily return rates
between 03.02.2012-01.02.2013. After the WBAVR test was performed on the first sub-sampling

448



Sahin, E.E. — Aktan, C., 442-457

window, the window was moved 1 day forward and a new sub-sampling window was created. With this
method, a total of 2566 sub-sampling windows were created and the WBAVR test was applied to each
sub-sampling window. The statistics and p values obtained as a result of the WBAVR test analysis
performed to determine the presence of momentum and/or contrarian anomaly in Bitcoin prices are
given below in Figure 2.

Figure 2. WBAVR Test Outputs
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The first graph in Figure 2 displays the test statistics values and the second graph displays the probability
(p) values. In the first graph, red lines represent the statistical values, blue lines represent the critical
values of 5% significance level. The wavy black lines in the second graph represent p values, horizontal
lines represent significance levels of 5% and 10%. The fact that the statistical values are greater than
zero indicates that there is a positive relationship between the return rates and therefore refers to a
momentum anomaly. Likewise, the fact that the statistical values are less than zero indicates that there
is a negative relationship between the return rates and therefore refers to a contrarian anomaly. The
statistical values exceeding the blue lines representing the critical values or the p values falling below
their significance levels indicate that there is a statistically significant relationship in the rates of returns.
When the graphics in Figure 2 are further analyzed, the findings and the inferences relating to this test
is as follows:
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Finding 1: There is a positive relationship between past returns from mid-2013 to 2014 and return rates
within the same time period. In other periods, there are no positive relationships between return rates on
any significance levels.

Inference 1: There is a presence of momentum anomaly for Bitcoin from mid-2013 to early 2014.
Abnormal returns were gained with the momentum strategy on the relevant dates. Although positive
relationships were observed between rates of return on other periods, these relationships could not be
proven statistically.

Finding 2: In late 2014, in the first five months of 2016 and between the sixth and eighth months of
2019, there was a negative relationship between past rates of return and return rates in those periods.

Inference 2: The contrarian anomaly is present for Bitcoin in late 2014, in the first five months of 2016,
and between the sixth and eighth months of 2019, and therefore abnormal returns were achieved using
the contrarian strategy in the relevant periods. The validity of the contrarian anomaly (strategy) has
changed periodically.

Finding 3: The number of days with negative relationship between return rates is 1630 and the number
of days with positive relationship is 936.

Inference 3: The contrarian anomaly for Bitcoin is more common than the momentum anomaly. People
or institutions that make Bitcoin investments using the contrarian anomaly are more likely to obtain
abnormal returns than those who make Bitcoin investments using the momentum anomaly.

The findings and inferences above indicate that there are both momentum and contrarian anomalies in
the Bitcoin price movement, and the chance of predicting Bitcoin prices using the contrarian strategy,
and thus obtaining abnormal returns, is higher than the momentum strategy. For savings owners,
portfolio managers and institutional investors who follow an investment strategy with past price
movements, the contrarian strategy can be an opportunity for maximizing returns from their Bitcoin
investments.

5. Discussion and Conclusion

Bitcoin is one of the financial tools conceived by the changes brought by technology and the
technological transformation of finance. Bitcoin, due to its inherent structure as the first cryptocurrency
based on proof of work (PoW) and Blockchain technology, has attracted the attention of many investors
and researchers. Characteristics such as; transaction transparency, transaction security, and its
untraceable nature caused Bitcoin prices to take a sharp rise to $19.056 by the end of December 2017.
However, although this rise was followed by a rapid collapse its popularity continued. These events
have become the focus point for many studies, especially on the direction Bitcoin prices are now heading
and the fluctuations being experienced. For this purpose, in literature Bitcoin and many other
cryptocurrencies have been investigated on issues of price volatility, price estimates, etc. In this context,
in this study, an analysis was carried out with the wild bootstrap automatic variance ratio test developed
by Kim (2009) to detect the momentum and/or contrarian anomaly (strategy) in Bitcoin prices. Daily
Bitcoin prices were taken from a period starting 02.02.2012 and ending 27.02.2020.

The overall results of the study show that both momentum and contrarian anomalies exist in Bitcoin
price movements and that these prices are likely to be predicted. In other words, the results indicate an
opportunity to obtain abnormal returns by employing contrarian strategy compared to momentum
strategy in case of Bitcoin investments. However, this cyptocurrency market is not yet mature and can
still be referred to as unstable. Also, the market needs large institutional investors to enter and start
trading in it to develop but yet again the uncertainty in regulations and security of the investments causes
a barrier to entry for the market, and deter these investors. These factors can be the rational justification
of the obtained results. Research on cryptocurrency markets is still in its infancy and there are still many
elements of it to be tested in order to get a better piture of its efficiency and these price fluctuations.
Like majority of the studies, the weak form inefficiency of the market provides grounds for investors to
observe past prices and be able to make predictions and hence, earn above normal returns using
contrarian strategies.
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Genisletilmis Ozet

Uzun vadede teknolojideki degisim, finansal kurumlarin birlikte ¢alismasi i¢in kat1 diizenlemeler ve
gergeveler olusturarak finansal piyasalarin sosyo-ekonomisinde énemli bir degisiklige yol agmuistir.
Teknolojik gelismelerin, ozellikle bankacilik ve bagli sektorlerde birgok start-up ve sandbox
uygulamasina da ev sahipligi yaptig1 goriilmektedir. Getirdigi avantajlar, saglanan hizmetlere hiz, kalite
ve maliyet diistiriici etkiler gibi biiylik ve ¢esitlidir. Ancak bu maliyet diistiriicii etki, merkezi kurumlarin
fon hareketlerini takip etmesini zorlastirmasi ve bazen imkansiz hale getirmesi nedeniyle bir¢ok
caligmada kritize edilmistir. Benimsenen yeni teknolojiler de seffaf olmadiklari ve tam finansal katilimi
sinirladiklart i¢in de ayni zamanda elestiriler almaktadir. Bu sorunun iistesinden gelmek icin, finansal
piyasalara teknoloji acisindan en yeni, popiiler girislerden biri Blockchain sistemidir.

Blockchain sisteminin tanitilmasiyla birlikte, bu sistemin bilginin depolanmasina ve dagitilmasina izin
verdigi i¢in Bitcoin gibi kripto para birimleri dikkat ¢ekmeye baslamistir (Nakamoto, 2008, s. 1-2).
Bununla birlikte, Bitcoin'in popiilaritesini takiben, sifreli olmasinin yani sira merkezi olmayan, alternatif
kripto para birimleri de piyasada goriilmektedir. Hatta piyasaya sunulmasindan sadece birkag y1l sonra,
Microsoft ve Expedia gibi bir¢ok biiyiik sirket, miisterilerine 6deme se¢eneklerinden biri olarak Bitcoin
kullanimini kabul etmeye baglamistir. Bu nedenle de Bitcoin, artik bir para birimi, parasal bir ara¢ olarak
degerlendirilmektedir (Mason, Halgamuge ve Aiyar 2021, s. 133). Ancak bu durum, kripto para
birimleri i¢in bu tanimin ger¢ekten dogru olup olmadigi konusunda aragtirmacilar arasinda bir
tartismaya yol agmustir.

Kripto para piyasasinin Ozellikleri belirsizligi artirarak onu ddviz veya emtia piyasalariyla
karsilastirildiginda olduk¢a oynak bir piyasa haline getirmektedir (Caporale ve Plastun 2020, s. 252).
Kripto para fiyatlarindaki hareketin arkasindaki faktorleri anlamaya calismak i¢in bir¢ok calisma
yapilmis olup; arz ve talep arasindaki etkilesimler, kripto para birimlerinin yatirimeilar i¢in ¢ekiciligi ve
kiiresel olarak meydana gelen finansal ve makroekonomik gelismeler kripto para piyasasini oldukca
degisken hale getiren baslica faktorler olarak gosterilmektedir (Buchholz, Delaney, Warren ve Parker
2012, s. 2-4; Kristoufek, 2013, s. 1-4; van Wijk, 2013, s. 14-15).

Kisa vadede riski dengelemek igin riskten korunma amaciyla kullanilsa da (Dyhrberg, 2016a, s. 85;
Dyhrberg, 2016b, s. 139-140), kripto para fiyatlarindaki yiiksek oynaklik piyasanin etkinligine iliskin
endiseleri de aym1 zamanda arttirmaktadir. Piyasay1 cevreleyen tiim olaylar, diger bir deyisle tim
bilgiler, fiyatlara aninda yansiyarak fiyatlarin yukar1 veya asagi hareket etmesine neden oluyorsa, piyasa
bilgi agisindan etkin olarak adlandirilabilir (Urquhart, 2016, s. 80). Etkin Piyasa Hipotezi'ne (EPH) gore
bir piyasa tamamen etkin ise hi¢bir yatirimci normal getirilerin iizerinde kazang elde edemez ve higbir
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arbitraj firsat1 yoktur. Ayni zamanda, etkin bir piyasada gelecekteki fiyatlarin tahmini miimkiin olmadig
gibi herkes ayni1 bilgiye ayni anda erisebilmektedir (Kang, Lee ve Park 2021, s. 2-3).

Etkin Piyasa Hipotezi ile ilgili 6nemli bir husus, o piyasadaki tiim aktorlerin rasyonel olmasi durumunda
gecerli oldugu varsayimidir. Dolayisiyla piyasaya yeni bilgiler geldikce hisse senedi fiyatlarina da
aminda yansimaktadir (Aktan, Iren ve Omay 2019, s. 979). Ancak, piyasalarin her zaman EPH'nin
Ozelliklerini takip etmedigi literatiirde gosterilmektedir. Davranigsal finans tarafindan yakin zamanda
Onerilen bir argliman, yatirimcilarin hi¢ de rasyonel olmadig1 ve karar verirken bir¢ok farkli duygu
tarafindan yonlendirildigi yoniindedir. Bu oldugunda ve piyasalar EPH kurallarindan saptiginda, bu
anomali olarak ifade edilmektedir. Geng ve degisken piyasalarda mevcut olan farkli anomalileri analiz
etmenin bir yolu, momentum ve zit etkileri belirlemektir. Momentum etkisi veya anomalisi, menkul
kiymetlerin ge¢mis performanslarint korudugunda gerceklesmektedir. Bagka bir deyisle, bir menkul
kiymetin degeri gegmiste azaldiysa gelecekte de diismeye devam edecegi soylenmektedir (Tzouvanas,
Kizys ve Tsend-Ayush 2020, s. 1-2). Zitlik anomalisinde, gecmiste degeri diisen bir menkul kiymetin
gelecekte artacagina ve onunla birlikte getiri oranlarinin da artmasina neden olacagina inanilmaktadir.
Momentum stratejisinde oldugu gibi daha iyi performans gosterenleri satin almak i¢in diisiik performans
gosteren hisse senetlerini satmak ya da zitlik stratejisi olarak adlandirilan disiik fiyatli menkul
kiymetleri satin almak igin yiiksek fiyatli menkul kiymetleri satmak gdstermektedir ki zamanla bu
anomaliler, yatirimcilarin yatirim stratejilerini olusturmalarina zemin hazirlamistir. Hisse senedi
fiyatlarindaki gerceklesen hareketler ve aralarindaki iligski, hem momentum hem de karsit stratejileri
degerlendirmek i¢in kullanilmaktadir (Doan, Alexeev ve Brooks 2016, s. 1-4; Ozkan ve Cakar 2021, s.
201-202).

Hisse senedi fiyatlarindaki momentum ve zitlik anomalileri veya stratejileri lizerine yapilan ¢aligmalar
geemis literatlirde kapsamli bir sekilde bulunmaktadir. Bununla birlikte, mevcut bu ¢alismalarin
¢ogunun, diinyadaki biiyiik hisse senedi endekslerine odaklandig1 ve kripto para piyasasini ihmal ettigi
goriilmektedir. Bu nedenle kripto para piyasasinda momentum ve zitlik anomalilerinin varligini
aragtirmak amaciyla Bitcoin odakli bu calismanin mevcut literatiire bilyiik katki saglayacagi
diistintilmektedir.

Bu calismada 02.02.2012-27.02.2020 tarihleri arasindaki 2931 giinliik Bitcoin verisi kullanilarak seri
igerisindeki momentum ve zitlik anomalileri gézlemlenmistir. Ilgili veriler Bitfinex adl1 web sitesinden
elde edilmistir (Erigim Tarihi: 28.02.2020). Bitcoin fiyatlarinin dogal logaritmik birinci farklari 6nce
100 ile carpilmis ardindan giinliik getiri oranlar1 hesaplanmigstir. Daha sonra Kim (2009) tarafindan
gelistirilen wild bootstrap automatic variance ratio (WBAVR) testi, Bitcoin fiyatlarinda bir momentum
ve/veya zitlik anomali (strateji) olup olmadigini belirlemek igin kullanilmistir. Ancak WBAVR testi veri
setlerinin duragan olmasimi gerektirdiginden, serilerin duraganligi Augmented Dickey-Fuller (ADF) ve
Phillips-Perron (PP) birim kok testleri kullanilarak test edilmis ve Bitcoin giinliik fiyatlarinin duragan
olmadig tespit edilmistir. Ancak hem ADF hem de PP birim kok testi sonuglaria gore giinliik getiri
oranlarinin ise duragan oldugu goriillmiistiir.

WBAVR testi ile ilgili bulgular ve ¢ikarimlar su sekildedir:

Bulgu 1: 2013 ortasindan 2014'e kadar olan gegmis getiriler ile ayn1 zaman dilimindeki getiri oranlar
arasinda pozitif bir iligki vardir. Diger donemlerde getiri oranlari arasinda herhangi bir anlamlilik
diizeyinde pozitif iliski yoktur.

Cikarim 1: 2013 ortalarindan 2014 baslarina kadar Bitcoin icin momentum anomalisi mevcuttur. lgili
tarihlerde momentum stratejisi ile anormal getiriler elde edilmistir. Diger dénemlerde getiri oranlari
arasinda pozitif iligkiler gozlemlenmesine ragmen bu iliskiler istatistiksel olarak kanitlanamamaistir.
Bulgu 2: 2014 yili sonlarinda 2016 yilmin ilk bes aymda ve 2019 yilinin altinci ve sekizinci aylar
arasinda gecmis getiri oranlar ile bu donemlerdeki getiri oranlar1 arasinda negatif yonlii bir iligki
bulunmaktadir.

Cikarim 2: Bitcoin i¢in zitlik anomalisi 2014 yilinin sonlarinda, 2016 yilinin ilk bes ayinda ve 2019
yilinin altiner ve sekizinci aylari arasinda mevcuttur ve bu nedenle ilgili donemlerde zitlik stratejileri
kullanilarak anormal getiriler elde edilmistir. Zitlik anomalisinin (stratejisinin) gegerliligi donemsel
olarak degigmistir.

Bulgu 3: Getiri oranlar arasinda negatif iliski olan giin say1s1 1630, pozitif iliski olan giin say1s1 936'dir.
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Cikarim 3: Bitcoin igin zitlik anomalisi, momentum anomalisinden daha yaygindir. Zitlik anomalisini
kullanarak Bitcoin yatirimi yapan kisi veya kurumlarin, momentum anomalisini kullanarak Bitcoin
yatirimlari yapanlara gére anormal getiri elde etme olasilig1 daha yiiksektir.

Caligmanin genel sonuglari, Bitcoin fiyat hareketlerinde hem momentum hem de zitlik anomalilerinin
bulundugunu ve bu fiyatlarin tahmin edilebilecegini gostermektedir. Baska bir deyisle, sonuglar,
Bitcoin’e yatirim yapilmasi durumunda momentum stratejisine kiyasla zitlik strateji kullanarak anormal
getiri elde etme firsatini igaret etmektedir. Ancak, kripto para piyasasi heniiz olgunlagsmamistir ve hala
istikrarsiz olarak ifade edile bilinir. Ayrica, piyasanin gelismesi i¢in ise bu piyasaya biiyiik kurumsal
yatirimcilarin girmesi gerekir. Bununla beraber, yasal ve hukuki diizenlemelerdeki ve yatirimlarin
giivenligindeki belirsizlikler, piyasaya bir girig engeli olusturmakta ve bu yatirimcilar: caydirmaktadir.
Bu faktorler, elde edilen sonuglarin rasyonel gerekgesi olarak ifade edilse de kripto para piyasalari
iizerine aragtirmalar heniiz baslangic asamasindadir. Piyasanin etkinligi ve bu fiyat dalgalanmalari
hakkinda daha iyi bir fikir elde etmek icin test edilmesi gereken birgok unsur bulunmaktadir. Cogu
caligmada oldugu gibi, piyasanin zayif formdaki etkinsizligi, yatirimcilarin gegmis fiyatlan
gozlemlemelerine ve tahminlerde bulunabilmelerine ve dolayisiyla da zitlik stratejilerini kullanarak
normalin {izerinde getiri elde etmelerine zemin hazirlamaktadir.
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