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ABSTRACT  
Purpose - The major reason of performing this study is to examine volatility of the Bitcoin prices. As known, Bitcoin became more popular 
when its price movements changed radically. It has been increasing for years since the date of first issuance in 2010 and reached highest 
level in its history by testing 19,345 USD. Based on this price movement, risk and returns are taken together for making investment in Bitcoin 
since huge decreasing observed in respond to the these increases.  
Methodology - In this study, Bitcoin prices are analyzed monthly basis through the time series analysis. Data related to closing prices of 
Bitcoin are obtained from investing.com web site. We established analysis based on sample consist of Bitcoin prices for the period between 
2016 and 2019. Augmented Dickey Fuller (ADF) and Phillips Perron (PP) unit root test is applied to find out whether series are stationary or 
not.  
Findings- According to test results, the series of Bitcoin prices are not stationary yet. Although different fluctuating degree can be seen by 
years, generally it can be stated that Bitcoin prices are still volatile. 
Conclusion- Based on findings, Bitcoin prices may still be considered as volatile instrument. Therefore, investors should be careful when 
they want to include this investment tool to the portfolio since it represents risky instrument properties. 
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1. INTRODUCTION   

Cryptocurrency may be considered one of the greatest inventions of the last century. It is also possible to define the 
cryptocurrency as a financial revolution, which has many advantages over the classical money concept issued by the 
governments. Cryptocurrencies are online digital payment tools that replace traditional paper money that is subject to 
physical circulation. The first example of cryptocurrencies is Bitcoin, which was introduced in 2008 by Satashi Nakamoto. 
Nakamoto described cryptocurrencies as peer to peer version electronic cash (Nakamoto, 2008: 2). 

The origin of the cryptocurrency concept online digital records and these records can be duplicated easily and don't bring 
costs and therefore it can be used many times in financial transactions (Chiu and Koeppl, 2019: 1).  Compared to credit cards 
with a cash payment system, it will be seen that the cash payment system provides more anonymity (Narayanan et.al, 
2016:14). Because once the credit card is issued, the bank will be able to follow the personal expenditures more easily. 
However, this is not possible with cash payments. Basic characteristics of the Bitcoin can be stated as follows (Lee, 2015:37): 

• It is based on system that works on decentralized peer-to-peer network. It means this system cannot be controlled 
by a single person, group or even government. 

• It is also completely distributed that ensures every computer can connect to each other. 

• The system is global and very fast. Thanks to this feature, it allows financial integration and the speed of the financial 
transactions are higher. 

• It has reliability and secure system features. In this system there is no settlement risk. It is suitable for cost savings. 
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In the second part of the study, the previous studies included in the literature about Bitcoin are provided. In part 3, the 
application of the study is performed and in this section, whether the Bitcoin price series is stationary is measured by unit 
root tests. In the last part of the study, findings related to test results are analyzed and interpreted. 

2. LITERATURE REVIEW 

Adrian et.al (2015), they carried out an econometric analysis of the presence of bubbles claimed to exist in the Bitcoin market. 
They examined the short-term bubbles seen during the 2010-2014 period. In the second part of the 2011 - 2013 period, 3 
large bubbles lasting between 66 and 106 are identified. They reported that the last bubble is the largest and resulted in the 
collapse of the Mt Gox Index. 

Katsiampa (2017), investigated the optimal conditional heteroskedasticity model which is best suited to Bitcoin price data. 
The best model was found to be the AR-CGARCH model emphasizing the importance of including both a short- and long-term 
component of conditional variance. 

Corbet et. al. (2018), investigated the price bubbles seen in the cryptocurrencies of Bitcoin and Ethereum by using an 
econometric method. Unlike the previous studies in the literature, the main drivers of price in both currencies have been 
examined. They produced significant rates in terms of economically and computationally and tried to determine the date of 
bubbles through these rates. According to the results of the studies, Bitcoin is almost at the bubble stage. Considering that 
there is no significant difference between the Bitcoin price at the time of the study and the current price level, it can be stated 
that Bitcoin is still at the bubble level. 

Koutmos (2018), examined the empirical relationship between Bitcoin returns and trading activities. As a contribution to the 
current literature, which reveals that Bitcoin prices may act contrary to basic economic principles, this study investigated 
whether price movements are related to trading transactions. According to the results of the analysis, it was observed that a 
standard deviation of one unit in the transactions caused a 30% increase in returns on the third day following the shock. On 
the sixth day, however, he found that there was a price movement in the opposite direction and that all earnings were 
therefore lost. As a result of the bi-directional relationship between return and transaction activities, it was found that the 
deviation in returns had more effect on transaction activity. 

Ozyesil (2019), examined the interactions between Bitcoin and Exchange Rates. He conducted VAR model to find out Bitcoin 
is becoming an alternative investment tool for the exchange rates. According to the results of analysis, there is no significant 
relationship between Bitcoin and USD and therefore it is concluded that Bitcoin and Foreign Exchange Rates have not become 
substitution for each other yet. 

Mensi et.al. (2019), investigated the effects of structural breaks on Bitcoin and Ethereum price returns. In their studies, they 
have determined the structural changes and their long-term effects by using generalized autoregressive conditional 
heteroscedasticity models such as GARCH, FIGARCH HYGARCH. They also found out that, by considering long memory and 
switching states the persistence level of both returns and volatility decreases. 

Katsiampa et.al. (2019), by using BEKK model with three pairs of variables, they examined conditional volatility dynamics and 
conditional correlation relationships between Bitcoin-Ether, Bitcoin-Litecoin and Ether-Litecoin pairs of criterion currencies. 
Although the price volatility of the cryptocurrency is determined to be based on their own past shocks, they also observed 
bidirectional shock effects between Bitcoin and both Ether and Litecoin and the unidirectional spillovers effect from Ether to 
Litecoin. In addition, the unidirectional volatility spillover effect is observed between all three cryptocurrencies. 

Geuder et.al. (2019), analyzed the bubble behaviors in Bitcoin prices during the period 2016 – 2018 by using The Phillips et 
al. (2015) PSY methodology. According to the results of the analysis, they found that the price bubble behavior was a common 
and repeated result of Bitcoin prices. In addition to this, they found that after 6 December 2017, the effect of bubble behavior 
on Bitcoin prices decreased. 

3. DATA AND METHODOLOGY  

With this study, volatility degree of the Bitcoin prices are calculated. Analysis is based on a sample includes Bitcoin prices 
monthly basis that covers the 10.03.2016 – 13.12.2019 period. 

The data are obtained from the investing.com. In the selection of the analysis period, we tried to determine the broadest 
time range that fluctuating is beginning. Therefore, period that covers from 10.03.2016 to 13.12.2019 is chosen. In the final 
version of the sample, there are 1374 daily data. The data used in the analysis is shown in Graph 1 as follow: 
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Graph 1: Bitcoin Returns and Volume 

 

 

Stationarity of the series are examined by the Augmented Dickey Fuller (ADF) and Phillips Perron (PP) tests. ADF is selected 
because of being most widely preferred approach for unit root test. In addition, PP is chosen because it considers that series 
may include trend and therefore it provides more stable results than ADF. 

Descriptive Statistics of the Sample are provided in Table.1 as follows: 

Table 1: Descriptive Statistics of the Sample 

(10.03.2016 – 12.12.2019) BITCOIN 

Mean 5.056,77 

Median 4.335,10 

Maximum 19.345,50 

Minimum 408,20 

Std. Dev. 3.905,47 

Skewness 0,606 

Kurtosis - 0,183 

Jarque-Bera 86,07 

Probability - 

Sum 6.942.946,40 

Observations 1373 

 

4. TEST RESULTS AND DISCUSSIONS 

In order to get robust results, stationary degree of the series should be examined. Stationary level of the series are 
determined by unit root tests. If the series are stationary, the regression model that will be established on this series will not 
cause spurious regression problem. Because when a series become stationary, it will move around it average so that outlier 
numbers (observations) can be eliminated. In this study, unit root test is conducted via the ADF and Phillips (PP) approaches. 

Established hypotheses of these tests are shown as follow: 

𝐻0: Series are not stationary.  

𝐻1: Series are stationary. 
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To find out whether the series are stationary or not, probability value of the ADF and PP tests should be taken into 
consideration. If the probability value is lower than %5 than it is accepted the series are stationary. If the series are not 
stationary and becomes stationary after calculating their first differences they are called as I(1).  

We performed ADF and PP unit root tests and results are shown as follow: 

Table 2. Unit Root Test Results 

 
Variable 
 

Origin Level First Difference 

Probability Value  
of the ADF Test 

Probability Value  
of the PP Test 

Probability Value  
of the ADF Test 

Probability Value  
of the PP Test 

LnBIT 0.65 0.57 0.001* 0.001* 

Note: The optimum lag length is determined according to Akaike Criterion. Optimum bandwith in the PP test is determined based on Newey-
West Method. * refers to stationarity at %10 significance level. 

According to test results, it can be inferenced that Bitcoin prices for the 10.03.2016 – 12.12.2019 are not stationary based on 
probability values. They become stationary once their 1st difference are taken. Therefore, it suitable to define Bitcoin price 
series as I(1). Following illustration indicated remarkable differences between original level values and first differences. 

Figure 1:. Histogram Charts of Original level Values and 1st Differences Values 

 

 

As Figure 1 shows, based on the original level values, Bitcoin does not tend to indicate normal distribution properties while 
after calculating first differences, it became to represent normal distribution properties. 

5. CONCLUSIONS AND RECOMMENDATIONS 

The concept of cryptocurrency is one of the most popular topics in the financial universe thanks to its radical difference from 
the traditional money concept and its revolutionary innovations. Especially Bitcoin hat is emerged in 2008, has attracted the 
attention of many investors due to its price performance. Bitcoin prices have seen historical record levels in the last 10 years 
and reached an all-time high of $ 19,345 on 16.12.2017. Later on, many cryptocurrencies were issued thanks to the 
advantages of the cryptocurrency concept and the price performance of Bitcoin. Many countries even went on to issue their 
own cryptocurrency. 

In this study, we discussed whether Bitcoin can still be considered risky as an investment tool. We analyzed whether a time 
series of Bitcoin prices is stationary. For this purpose, we used ADF and PP unit root tests and interpreted the results. For 
analysis, we used Excel 2016 and Eviews 9 program. 

According to the analysis results, we found that Bitcoin prices are not stable in both unit root tests. We observed that bitcoin 
prices became stationary only after the first differences are calculated Based on this finding, it is possible to interpret that 
Bitcoin, as an investment instrument, still follows a volatile course. It will be more beneficial for investors to evaluate Bitcoin 
with its risk and its returns together to generate higher capital gains. Since it is possible to get stationarity in Bitcoin prices 
after calculating 1st differences, investors certainly should pay attention volatility of Bitcoin prices in order not to face with 
spurious regression problem. Because series are based on first differences do not represent original values that’s why it may 
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provide misleading information for the investors. Particularly, when needed to establish regression analysis, cointegration 
analysis should be performed to find out relationship of Bitcoin prices with another variable. 
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