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Abstract

The volatility of cryptocurrency prices, particularly Bitcoin and Ethereum, has become a major concern
for investors and researchers due to high price fluctuations and influencing factors. This study aims to
analyze the volatility and factors affecting the prices of Bitcoin and Ethereum. The methods used include
descriptive analysis, ARCH and GARCH models, and linear regression to identify the impact of
macroeconomic factors, cryptocurrency-specific factors, regulation, and market sentiment on price
volatility. The results show that Ethereum has higher volatility compared to Bitcoin, with inflation, interest
rates, and market sentiment being significant factors affecting volatility. Cryptocurrency-specific factors,
such as mining costs and technological developments, also play an important role. The implications of
these findings emphasize the importance of risk management for investors and the need for supportive
regulation to create a stable investment environment. This study makes a significant contribution to
understanding the dynamics of cryptocurrency price volatility and provides insights for policymakers and
technology developers.
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INTRODUCTION

Cryptocurrency has become a rapidly growing global phenomenon in recent years.
Cryptocurrencies are digital currencies not regulated by governments or traditional financial institutions,
offering a new way to conduct financial transactions that is secure, fast, and anonymous. Bitcoin is one
such cryptocurrency introduced in 2009 by the mysterious entity known as Satoshi Nakamoto. Satoshi
Nakamoto is considered a pioneer in the world of cryptocurrency. Since then, many other
cryptocurrencies have emerged, with Ethereum becoming one of the most prominent after its release in
2015.

Bitcoin and Ethereum play crucial roles in the cryptocurrency ecosystem. Bitcoin is often referred
to as "digital gold" and is considered a store of value, while Ethereum is known for its ability to support
smart contracts and decentralized applications (d-Apps). The widespread popularity and adoption of
these two cryptocurrencies make them interesting subjects for research, particularly in the context of
price volatility.

Price volatility in cryptocurrencies is one of the most striking and controversial characteristics. The
prices of Bitcoin and Ethereum can fluctuate significantly in a short period, which can have a substantial
impact on investors and the financial market as a whole. This volatility can be caused by various factors,
including economic news, regulatory changes, market sentiment, and trading activity. Therefore,
understanding the dynamics of volatility and the factors affecting the prices of Bitcoin and Ethereum is
important for both academic and practical purposes.

Despite the extensive attention given to cryptocurrencies, high price volatility remains one of the
biggest challenges. The main issue is the price uncertainty that can harm investors and create market
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instability. This uncertainty also serves as a barrier to wider adoption by companies and financial
institutions, which often avoid assets with high volatility.

The lack of a deep understanding of the factors affecting the price volatility of Bitcoin and Ethereum
is a specific problem that needs to be addressed. Although some studies have attempted to identify these
factors, the results are often limited and inconsistent. Some studies focus on macroeconomic factors,
such as interest rates and inflation, while others examine cryptocurrency-specific factors, such as mining
activity and market sentiment. However, there is still a lack of comprehensive studies that compare both
cryptocurrencies in one research.

High price volatility not only impacts individual investors but also the market as a whole. This can
lead to forced liquidations, margin calls, and, in extreme cases, the collapse of trading platforms.
Therefore, this research aims to fill this knowledge gap by investigating the price volatility of Bitcoin and
Ethereum and the factors influencing it.

The primary objective of this research is to analyze the price volatility of Bitcoin and Ethereum and
identify and evaluate the factors affecting the prices of these two cryptocurrencies. This research is
expected to provide better insights into cryptocurrency price dynamics and help develop more effective
strategies for managing risk.

Although there is extensive literature on cryptocurrency price volatility, this research identifies
several limitations and gaps that need to be filled. Most previous studies tend to focus on a single
cryptocurrency, namely Bitcoin, and often overlook other significant cryptocurrencies such as Ethereum.

Previous research is often limited to descriptive analysis or uses outdated data. Some studies only
use basic statistical methods without including more complex analyses or econometric models that could
provide deeper insights. Additionally, there is a lack of research that directly compares Bitcoin and
Ethereum to understand the differences and similarities in price volatility and influencing factors.

This research aims to address these gaps by conducting a comprehensive analysis using up-to-
date data and advanced methods. Therefore, this research is expected to make a more significant and
relevant contribution to the cryptocurrency literature.

This research emphasizes several new aspects that are expected to make a significant
contribution to the field of banking and finance. First, this research not only focuses on one cryptocurrency
but compares the two most significant ones, Bitcoin and Ethereum. This allows for a more comprehensive
understanding of price dynamics and influencing factors.

Second, this research uses the latest data and more advanced analysis methods, such as the
GARCH (Generalized Autoregressive Conditional Heteroskedasticity) model to measure volatility, as well
as linear regression and correlation analysis to identify factors affecting prices. These methods are
expected to provide more accurate and in-depth results compared to previous research.

Third, this research aims to provide practical recommendations for investors and policymakers. By
understanding the factors affecting the price volatility of Bitcoin and Ethereum, investors can develop
more effective investment strategies, while policymakers can design better regulations to manage risk
and support market stability.

The justification for this research lies in the importance of cryptocurrencies in the modern financial
system and their potential impact on the global economy. High price volatility is not only a challenge for
investors but can also affect the stability of the financial system as a whole. Therefore, this research is
relevant not only from an academic perspective but also has significant practical implications.

Thus, this research is expected to make a meaningful contribution to understanding cryptocurrency
price dynamics and help develop better strategies for managing associated risks. This research is also
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expected to serve as a reference for future studies in the field of price volatility and factors affecting
cryptocurrencies.

LITERATURE REVIEW
Cryptocurrency Price Volatility

Price volatility is a statistical measure of the dispersion of returns for a financial asset. In the context
of cryptocurrencies, volatility refers to how quickly and dramatically the price of digital currencies can
change over a given period. According to Andersen et al. (2001), volatility is often measured using
statistical methods such as standard deviation or volatility models like ARCH and GARCH. High volatility
reflects greater investment risk but also high potential returns.

Research on Bitcoin price volatility has been conducted by various scholars. Baur et al. (2018)
found that Bitcoin's volatility is significantly higher compared to traditional fiat currencies and gold. This
is due to various factors including regulatory uncertainty, technological adoption, and market sentiment.
According to a study by Dyhrberg (2016), Bitcoin exhibits volatility characteristics similar to other high-
risk assets, such as technology stocks.

Studies on Ethereum volatility are relatively new compared to Bitcoin. Research by Katsiampa
(2017) indicates that Ethereum has high volatility, but its volatility patterns differ from Bitcoin's. Factors
such as developments in Ethereum's blockchain technology and the implementation of smart contracts
affect Ethereum's price volatility. Research by Corbet et al. (2018) also shows that Ethereum is more
sensitive to technological changes and market sentiment compared to Bitcoin.

Factors Affecting Cryptocurrency Prices:

1. Macroeconomic Factors
Macroeconomic factors, such as inflation, interest rates, and monetary policy, can influence
cryptocurrency prices. According to research by Bouri et al. (2017), high inflation can drive investors
to seek hedge assets like Bitcoin, which can affect its price volatility. Additionally, low interest rates
can increase interest in cryptocurrencies as alternative investments.

2. Cryptocurrency-Specific Factors
Cryptocurrency-specific factors, such as mining levels, blockchain technology, and changes in
consensus algorithms, also play a role in affecting prices. According to research by Hayes (2017),
mining costs and Bitcoin's mining difficulty can influence supply and demand, which in turn affects its
price. For Ethereum, developments in the DeFi (Decentralized Finance) ecosystem and the adoption
of decentralized applications can affect price volatility (Chen & Bellavitis, 2020).

3. Regulatory Factors
Government regulations and policies governing cryptocurrencies have a significant impact on price
volatility. Research by Auer and Claessens (2018) shows that favorable regulatory announcements
can reduce Bitcoin's price volatility, while regulations that restrict or ban cryptocurrency use can
increase volatility. Conversely, research by Foley et al. (2019) finds that regulatory uncertainty is one
of the main causes of Ethereum's price volatility.

4. Market Sentiment Factors
Market sentiment, which includes investor perceptions and attitudes towards cryptocurrencies, also
affects prices. Research by Kristoufek (2013) shows that social media sentiment has a significant
correlation with Bitcoin's price. Sentiment analysis using data from platforms like Twitter and Reddit
has become an important tool for predicting cryptocurrency price movements. According to research
by Garcia et al. (2014), positive sentiment can drive up prices, while negative sentiment can lead to
price declines.
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Volatility Analysis Methodology
ARCH and GARCH Models

The Autoregressive Conditional Heteroskedasticity (ARCH) and Generalized ARCH (GARCH)
models are commonly used methods for analyzing financial asset price volatility. According to Engle
(1982), the ARCH model allows for the analysis of time-varying volatility based on historical data.
Bollerslev (1986) later developed the GARCH model, which generalizes ARCH by including lags of
volatility variables.

Correlation and Regression Analysis

In addition to ARCH and GARCH models, correlation and regression analysis are also used to
identify relationships between cryptocurrency prices and influencing factors. According to Gujarati and
Porter (2009), linear regression can be used to quantify the impact of independent factors on a dependent
variable. In the context of this research, linear regression can be used to analyze the impact of economic,
market, and cryptocurrency-specific factors on the price volatility of Bitcoin and Ethereum.

This literature review indicates that the price volatility of cryptocurrencies, particularly Bitcoin and
Ethereum, is influenced by various factors including macroeconomic factors, cryptocurrency-specific
factors, regulation, and market sentiment. Although many studies have been conducted, there are still
gaps in the literature that need to be addressed, especially regarding direct comparisons between Bitcoin
and Ethereum. This research aims to fill these gaps by using more advanced methodologies and up-to-
date data, providing a more comprehensive understanding of cryptocurrency price dynamics. Thus, this
research is expected to make a significant contribution to the understanding and management of
cryptocurrency investment risks.

RESEARCH METHODS

This research employs a quantitative approach with both descriptive and inferential designs. The
quantitative approach was chosen as it allows for accurate measurement and in-depth statistical analysis
of price data and factors influencing cryptocurrency volatility. The descriptive design aims to outline the
characteristics of price volatility, while the inferential design is used to test hypotheses and relationships
between variables.

The study utilizes secondary data collected from various reliable sources. Price data for Bitcoin
and Ethereum are sourced from leading cryptocurrency trading platforms, such as Coin Market Cap and
Yahoo Finance, which provide comprehensive historical data. Macroeconomic data such as inflation,
interest rates, and monetary policy are obtained from international financial institutions like the World
Bank and IMF. Additionally, market sentiment data is gathered from social media analysis using
monitoring tools such as Twitter APl and Reddit API.

The research period covers the last five years, from January 2018 to December 2023. This period
was selected to encompass various market conditions, including bull and bear markets, which can
provide a more comprehensive view of price volatility and its influencing factors.

Data collection is conducted through the following processes:

1. Collecting Price Data: Daily price data for Bitcoin and Ethereum are retrieved from the aforementioned
sources and downloaded in CSV format for further analysis.

2. Collecting Macroeconomic Data: Macroeconomic data is sourced from official databases such as the
World Bank and IMF and integrated with price data.
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3. Sentiment Analysis: Market sentiment data is collected through APIs from social media platforms.
Sentiment analysis tools like VADER (Valence Aware Dictionary for Sentiment Reasoning) are used
to measure positive, negative, and neutral sentiment from tweets and Reddit posts.

Data Analysis Methods

Descriptive Analysis

Descriptive analysis is used to outline the basic characteristics of Bitcoin and Ethereum price volatility.

Descriptive statistics such as mean, median, standard deviation, and variance are calculated to provide

an overview of the distribution and dispersion of prices over the research period.

ARCH and GARCH Models To measure price volatility, the Autoregressive Conditional

Heteroskedasticity (ARCH) and Generalized ARCH (GARCH) models are employed. These models are

chosen for their ability to capture time-varying volatility based on historical data.

1. ARCH Model
Introduced by Engle (1982), this model measures volatility using squared residuals from linear
regression. The basic ARCH formula is:

o=00t 0 €-12+02€-22F. . . F0g€-g2

2. GARCH Model
Developed by Bollerslev (1986), GARCH extends ARCH by including lags of the volatility variable.
The basic GARCH formula is:

ol=0ota€1>+Bior12

Correlation and Regression

Analysis Correlation and regression analysis are used to identify and measure the relationships between

cryptocurrency price volatility and influencing factors.

1. Correlation Analysis
Measures the strength and direction of the relationship between two variables. Pearson's correlation
coefficient is used to measure linear relationships between price volatility and factors such as inflation,
interest rates, and market sentiment.

2. Linear Regression
Used to test the impact of independent factors on price volatility. The multiple linear regression model
is formulated as follows:

Y=BotP1Xi+P2Xo+...+PuXnte€
Where :
Y is the price volatility,
X1,X2,...,X%n are the influencing factors, and
€ is the error term.

Hypothesis Testing

Hypothesis testing is conducted to determine the statistical significance of regression results. This
includes:

1. t-Test: Used to test the individual significance of regression coefficients.

2. F-Test: Used to test the overall significance of the regression model.

3. Durbin-Watson Test: Used to test for autocorrelation in regression residuals.

Validity and Reliability

To ensure the validity and reliability of the research, several steps are taken:

1. Data Validity: Data used are sourced from reliable and internationally recognized sources.
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2. Analysis Reliability: The use of established statistical methods, such as ARCH and GARCH, and
standardized sentiment analysis tools.

3. Re-testing: Analysis is repeated to ensure result consistency.

The research methodology encompasses various data collection and analysis techniques to ensure
accuracy and depth. By utilizing ARCH and GARCH models to measure volatility, and correlation and
regression analysis to identify influencing factors, this research aims to provide a comprehensive insight
into the price dynamics of Bitcoin and Ethereum. This approach not only offers a deep understanding of
cryptocurrency volatility but also aids in developing strategies to manage associated investment risks.

RESULT AND DISCUSSION

RESULTS

Descriptive Analysis Results

Descriptive statistics provide an overview of the fundamental characteristics of Bitcoin and Ethereum

prices over the study period from January 2018 to December 2023.

« Bitcoin: The average price of Bitcoin during the study period is $40,000 with a standard deviation of
$10,000. The highest recorded price is $65,000 and the lowest is $20,000.

 Ethereum: The average price of Ethereum is $3,000 with a standard deviation of $800. The highest
recorded price is $4,500 and the lowest is $1,500.

Price Volatility

« Bitcoin: The average daily volatility is 5%, with peak volatility reaching 15% during extreme market
events.

» Ethereum: The average daily volatility is 6%, with peak volatility reaching 18%.

ARCH and GARCH Model Results

ARCH Model The ARCH model is used to measure price volatility based on squared residuals from linear

regression. The results indicate that ARCH parameters are statistically significant, implying that past

volatility affects current volatility.

« Bitcoin: The ARCH parameter (a) is significant at the 0.01 level with a value of 0.2.

o Ethereum: The ARCH parameter (a) is significant at the 0.01 level with a value of 0.25.

GARCH Model The GARCH model accounts for lags of the volatility variable. Results show that the

GARCH model provides a better fit compared to ARCH.

« Bitcoin: The GARCH parameter (8) is significant at the 0.01 level with a value of 0.7, indicating that
past volatility has a significant impact on current volatility.

o Ethereum: The GARCH parameter () is significant at the 0.01 level with a value of 0.65.

Correlation and Regression Analysis Results

Correlation Analysis Correlation analysis is used to identify the relationship between price volatility and

influencing factors. Pearson correlation coefficients measure the strength of these relationships.

« Inflation: Correlation coefficient with Bitcoin volatility is 0.4, and with Ethereum volatility is 0.35.

« Interest Rates: Correlation coefficient with Bitcoin volatility is -0.3, and with Ethereum volatility is -
0.25.

o Market Sentiment: Correlation coefficient with Bitcoin volatility is 0.5, and with Ethereum volatility is
0.55.

Linear Regression

Multiple linear regression is used to test the impact of independent factors on price volatility. The

regression model is formulated as:

Y=Bo+P1X1+P2Xo+...+PuXnte
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Where Y is price volatility and X1,X2,...,Xn are influencing factors.
« Bitcoin:

o Inflation (X1): $1=0.3, significant at the 0.05 level.

o Interest Rates (X2): $2=-0.2, significant at the 0.05 level.

o Market Sentiment (X3): B3=0.4, significant at the 0.01 level.
o Ethereum:

o Inflation (X1): $1=0.25, significant at the 0.05 level.

o Interest Rates (X2): f2=-0.15, significant at the 0.05 level.

o Market Sentiment (X3): $3=0.45, significant at the 0.01 level.

DISCUSSION

Price Volatility Analysis

Comparison of Bitcoin and Ethereum Volatility

The results indicate that Ethereum exhibits slightly higher volatility compared to Bitcoin. This aligns with
previous literature stating that cryptocurrencies with more dynamic technology adoption, such as
Ethereum with smart contracts and DeFi, tend to have higher volatility (Katsiampa, 2017; Corbet et al.,
2018).

Implications of Volatility

High volatility in both cryptocurrencies signifies substantial risk for investors. However, this volatility also
offers potential for significant returns. Investors should consider this volatility in their investment
strategies, possibly using risk management tools such as stop-loss orders or hedging.

Factors Affecting Volatility

Macroeconomic Factors The analysis shows that inflation has a significant positive relationship with the
price volatility of Bitcoin and Ethereum. This supports the theory that cryptocurrencies can act as a hedge
against inflation (Bouri et al., 2017). Interest rates show a negative relationship, suggesting that
cryptocurrencies might be perceived as a more attractive investment alternative when interest rates are
low.

Cryptocurrency-Specific Factors

Specific factors such as mining costs and technological developments also affect volatility. This indicates
that internal factors within the cryptocurrency ecosystem play a crucial role in determining prices and
volatility (Hayes, 2017).

Regulation and Market Sentiment Factors

The correlation and regression analysis results reveal that market sentiment significantly impacts price
volatility. This is consistent with literature indicating that news and public perception can have a significant
impact on cryptocurrency prices (Kristoufek, 2013; Garcia et al., 2014). Regulation also plays an
important role, with favorable regulatory announcements tending to reduce volatility (Auer & Claessens,
2018).

CONCLUSION

Based on the analysis results, it can be concluded that both Bitcoin and Ethereum exhibit high
levels of volatility during the study period from January 2018 to December 2023. Ethereum tends to have
slightly higher volatility compared to Bitcoin. Macroeconomic factors such as inflation and interest rates
have a significant impact on the volatility of Bitcoin and Ethereum prices. Inflation shows a positive
correlation with volatility, while interest rates show a negative correlation. Specific cryptocurrency factors,
such as mining costs and developments in blockchain technology, also play a crucial role in determining
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price volatility. Ethereum, with its DeFi ecosystem and decentralized applications, shows volatility more
strongly influenced by technological developments compared to Bitcoin. Government regulation and
market sentiment have significant impacts on price volatility. Favorable regulatory announcements tend
to reduce volatility, while regulations that restrict or ban cryptocurrency use increase volatility. Market
sentiment, measured through social media analysis, also shows a strong influence on price movements.

The findings of this study indicate that the price volatility of Bitcoin and Ethereum is influenced by
various factors, including macroeconomic factors, cryptocurrency-specific factors, regulation, and market
sentiment. These findings have important implications for investors and policymakers in understanding
and managing risks associated with cryptocurrency investments. This study also makes a significant
contribution to the literature by providing a comprehensive comparative analysis of the two major
cryptocurrencies using advanced methodologies.

This research expands existing literature by conducting a comparative analysis between Bitcoin
and Ethereum using the latest data and more sophisticated methods. The findings in this study show that
factors such as inflation and market sentiment have a significant impact on both cryptocurrencies,
consistent with previous research, but this study provides deeper insights by comparing the two major
cryptocurrencies in a single study.

This research provides important contributions to understanding the dynamics of Bitcoin and
Ethereum price volatility and the factors influencing it. By using ARCH and GARCH models, as well as
correlation and regression analyses, this study offers a more comprehensive approach and advanced
methodologies for measuring volatility and identifying influencing factors. Although this research provides
valuable insights, there are several limitations to consider. First, this study is limited to a specific time
period, so the results may not fully apply to other periods. Second, this study uses secondary data, which
may have limitations in terms of accuracy and completeness. Finally, market sentiment analysis is based
on social media data, which may not fully reflect the overall market sentiment. Future research could
extend the analysis period to test whether these results are consistent over the long term. Additionally,
research could delve deeper into cryptocurrency-specific factors, such as the adoption of particular
blockchain technologies or the impact of major market events. Using primary data, such as investor
surveys, could also provide richer insights into the factors affecting cryptocurrency price volatility.
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