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Abstract: Cryptocurrencies, including Bitcoin, have 

been the subject of great attention in the media and 

academia due to their large price fluctuations. This 

research aims to analyze the influence of exchange 

rate fluctuations (USD/AUD, USD/EUR, 

USD/GBP, and USD/JPY) on Bitcoin returns in the 

period 2014 to 2019 using a time series approach. 

We apply the ARMA model and the Maximum 

Likelihood Estimation method to analyze the data. 

The results show that exchange rate fluctuations do 

not have a significant effect on Bitcoin returns when 

trust is measured at the 95 percent level. However, 

when significance is measured at the 90 percent 

level, GBP is found to significantly influence 

Bitcoin returns. This may be due to common factors 

influencing the returns of USD/GBP and Bitcoin 

together in recent times. Future studies may 

consider investigating the influence of exchange rate 

fluctuations on other cryptocurrencies, besides 

Bitcoin, to gain a more comprehensive 

understanding of the influence of exchange rates on 

digital assets from a digital finance perspective. 
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INTRODUCTION 

Cryptocurrencies have become an increasingly popular topic in recent years. Bitcoin is one 

of the most popular types of cryptocurrency and attracts the attention of the media and 

academics. However, Bitcoin's huge and unstable price fluctuations have sparked a lot of debate 

and concern. This study will focus on analyzing the influence of exchange rate fluctuations on 

Bitcoin returns. Relevant time data will be analyzed using time series methods in a digital 

financial perspective. The goal is to understand the factors that influence Bitcoin price 

fluctuations and to provide useful information for investors and decision makers in digital 

financial markets. Previous studies have focused on the Bitcoin model in relation to factors such 

as publicity, technology, and economics. However, the data fluctuations and underlying issues of 

the Bitcoin system have hardly been studied. Therefore, this study will bring new understanding 

regarding Bitcoin price fluctuations and the factors that influence them. The study will be 

conducted by Bashar Yaser Almansour, Assistant Professor of Finance at Skyline University 

College, Ammar Yaser Almansour, Assistant Professor of Finance at Amman Arab University, 
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and Mohammad In'airat, Professor at Skyline University College. It is hoped that the results of 

this study can make a significant contribution to the development of digital financial markets and 

make better investment decisions. However, the existence of cryptocurrencies such as Bitcoin 

also raises questions about their relationship to conventional economic factors, such as exchange 

rate fluctuations. The exchange rate is the relative price of one currency against another 

currency, and exchange rate fluctuations can be influenced by factors such as monetary policy, 

inflation rates, and political uncertainty. In the context of Bitcoin, exchange rate fluctuations can 

be influenced by various factors such as supply and demand, government regulations, and news 

or issues related to cryptocurrencies. 

We will use a time series approach to analyze the effect of exchange rate fluctuations on 

Bitcoin returns. The time series approach is an analysis method used to study patterns in 

sequential or time series data. In a financial context, time series approaches have been used to 

study the relationship between financial variables such as stock prices, market indices, and 

interest rates. A time series approach can also be used to study the relationship between 

exchange rate fluctuations and Bitcoin returns. In this study, we will use daily data of the Bitcoin 

exchange rate against USD during the period January 2016 to December 2022. We will test the 

hypothesis that exchange rate fluctuations can affect Bitcoin returns by examining the 

relationship between exchange rate changes and Bitcoin price changes. We will use various time 

series analysis methods such as stationarity tests, cointegration tests, and VAR (Vector 

Autoregression) models. Through this analysis, we hope to contribute to the understanding of the 

relationship between exchange rate fluctuations and Bitcoin returns, as well as its implications in 

the context of digital finance. 

 

LITERATURE REVIEW 

Demand The demand for investment alternatives and investor acceptance combined with 

the creation of a supply of new instruments by market players determine the success of such 

developments. The recent creation of virtual currencies is an example of such development and 

these virtual currencies are now used for exchange throughout the world [6]. Some virtual 

currencies operate within virtual communities only, while others tend to have a wider reach and 

also a two-way exchange flow with traditional currencies. There are several subsets of digital 

currencies within the broader category of virtual currencies [5]. Digital currencies function 

without counterparty control and their use is wider in the general economic system [2]). 

According to [7] states that bitcoin is the first digital currency of its kind and maintains its 

integrity through cryptography and a peer-to-peer network. Bitcoin was introduced by its 

creators in an attempt to move away from the traditional currency model based on trust and in 

fact created a secure system due to cryptographic verification [8]. It has been suggested by [4] 

that the properties of bitcoin resemble speculative investments. There are high price fluctuations 

and other uncertainties in bitcoin investments, indicating high volatility of bitcoin returns. If 

bitcoin still manages to emerge as a viable currency, it has the potential to become a stage for 

financial innovation in the future (The Economist, 2014). It is said that the value of bitcoin is 

not determined by macroeconomic fundamentals such as GDP, inflation or interest rates. 

Bitcoin is also not tied to other currencies. The bitcoin exchange rate is completely based on 

supply and demand. Understanding the microstructure of the bitcoin market is essential because 

of these factors; if bitcoin market price formation is to be understood [7], [9]. [10]argue that 

bitcoin's price volatility is much greater compared to bonds, stocks, commodities and other 

currencies. Additionally, the lack of regulation and fundamental value show variations 

compared to traditional assets. He stated that the correlation between the price of bitcoin and 

other assets is very low. In other words, there is no relationship between the price of bitcoin and 

other assets in the financial market. Information for bitcoin can be gathered by investors from a 

number of sources. There are a large number of unknown traders in the bitcoin market which 

implies a false assessment of probability which may also explain the excessive volatility in the 

price of bitcoin. Market liquidity also increases due to the presence of unknown traders in the 
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market. This liquidity may provide an explanation for the rapid increase in bitcoin trading 

volume since the introduction of this currency to the market [11]. Therefore, exchange risks are 

significant for bitcoin investors. 

It has also been shown by evidence that bitcoin prices experience further volatility when 

there is criminal activity affecting exchanges. Therefore, there is a relationship between 

exchange risk, lack of liquidity, and the resulting price volatility. Through exchange risk, 

theoretical arguments relating to market microstructure have value stating that low liquidity 

leads to increased price volatility [12]. It has been found [13] that gold return volatility reacts 

opposite to negative shocks meaning that increasing uncertainty also increases gold price 

volatility. However, no evidence has been found for asymmetric volatility of bitcoin prices in 

the cryptocurrency market. [14] Investigating the influence of macroeconomic factors on 

bitcoin returns. The macroeconomic variables used are the stock market index, exchange rate, 

and oil prices. Research resultshows that macroeconomic factors play an important role in 

determining the value of bitcoin. Furthermore, he found that the price of bitcoin was predicted 

by stock exchange indices, exchange rates, and oil prices. [15] Studying the relationship 

between macrofinancial indicators and bitcoin prices.   Based on research results, there is a 

negative relationship between macro financial indicators and bitcoin returns. A decline in share 

prices influences shareholders to sell their assets in the financial market. This would cause a 

rapid decline in the current currency, but could increase the price of bitcoin if investors direct 

their money towards purchasing it. In all cases, stock exchange indices have a positive 

relationship with the price of bitcoin. In other words, in the world of money, investors are 

always looking for new opportunities to increase their wealth, so they actually withdraw their 

money from the stock market and are attracted to new promising investments and this will 

cause a negative impact on other sectors. Based on related literature, there has been no research 

that examines the relationship between currency exchange rates and bitcoin returns as a time 

series analysis. According to [11] who recommend to investigate the influence of exchange 

rates on bitcoin prices because they document that exchange rates can reflect inflationary 

developments and therefore have a positive effect on bitcoin prices. 

 

  RESEARCH METHODOLOGY 

1. Data Sources 

In this research, the database used is monthly bitcoin returns collected from the Yahoo 

Finance website. This research examines the effect of exchange rates on bitcoin returns 

covering the period 2014 to 2019. Exchange rate data is also collected daily from the 

International Monetary Funds website. 

2. Research Design 

The aim of this research is to analyze the effect of currency pair exchange rates on bitcoin 

returns. The dependent variable in this research is bitcoin returns, bitcoin performance can be 

measured by calculating returns using historical data which provides investors with a better 

understanding to predict future bitcoin price movements in the market [16], [17]. The 

independent variables in this research are exchange rates, namely USD / AUD, USD / EUR, 

USD / GBP, and USD / JPY. 

3. Model 

This paper aims to investigate the influence of exchange rates for currency pairs on 

bitcoin returns. To explore this effect, two econometric models are used, the first model is 

ARMA which aims to investigate the impact of exchange rates for currency pairs on bitcoin 

returns. The general ARMA equation is estimated using Maximum Likelihood as follows: (1) 

  

BITR: Pengembali

an Bitcoin 

EXCHG: Nilai tukar 

e : Error 
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The second model is Granger Causality. This approach is based on multiple regression 

analysis. Granger Causality Analysis (GCA) is a tool to check whether one time series can 

correctly predict another [18]. This model is intended to test the bidirectional relationship 

between individual exchange rates and bitcoin returns. 

 

RESEARCH RESULTS AND DISCUSSION 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3d) 

 

(2a) 

 

             (2b) 

To utilize statistical tools for time series data, investigating spurious regression is necessary 

when the data is stationary. Augmented Dickey-Fuller analysis should be used to investigate time 

series data based on unit root test. If the results of the Augmented Dickey-Fuller test show that one 

of the variables is not stationary, the first difference must be taken before using the ARMA model 

as well as the Granger Causality Test. In addition, if the unit root test findings for the first 

difference indicate that the data is not stationary, then the difference in the two variables must be 

taken into account before carrying out the ARMA model and the Granger Causality Test. This can 

be stated as follows: 

 

                       (3a) 

 

: The drift term 

t 
: The time trend 

p : Panjang lag terbesar yang digunakan 

 

According to which adapted a version of the likelihood ratio that recommends the following 

regression model, namely as follows: 

 

B0 Konstan 
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                 (3b) 

, 

 

  

 

The evaluation of Bitcoin, USD/ AUD, USD/ EUR, USD/ GBP, and USD/ JPY is reflected 

in figure 2 between 2014 and 2019. It is observed that the return series of Bitcoin has an increasing 

trend leading to high volatility. In general, the figures above show that the trends of all variables 

monotonically show a decrease or increase during the period 2014 to 2019. Basic descriptive 

statistics for all variables are illustrated in Table 1. 

 

Table 1: Descriptive Statistics for Dependent and Independent Variables 

 

 

 

 

 

 

 

 

 

The descriptive statistical findings for all the variables used are shown in Table 1. It can be 

observed that the average return of Bitcoin recorded a value of 0.003025 with a standard deviation 

value of 0.040389. Bitcoin returns range between a maximum value of 0.252472 and a minimum 

value of - 0.211449. The maximum values of USD/AUD, USD/EUR, USD/GBP and USD/JPY are 

0.851499, 1.249645, 1.588360 and 0.010014 respectively. Additionally, the minimum values of 

USD/ AUD, USD/ EUR, USD/ GBP and USD/ JPY are 0.685895, 1.036914, 1.205298 and 

0.007960 respectively. Financial time series data is used in this research. Therefore, it is important 

to investigate whether unit roots exist in the data series or not because non-stationary variables can 

cause spurious regression problems among unconnected variables [16]. ADF results are shown in 

Table 2. 

 

Table 2: ADF 

 

The unit roots results illustrated in Table 2 indicate that the pvalues for USD/ EUR, USD/ 

GBP and USD/ JPY are higher than the significant level of 5 percent. In conclusion, the results 

indicate that the null hypothesis are accepted. That said, the USD/ EUR, USD/ GBP and USD/ JPY 

are not stationary. As mentioned earlier, the first difference of these variables are taken into account 

before conducting the ARMA model. Moreover, the findings show that the remaining two 

variables, namely, USD/ AUD and Bitcoin returns are stationary variables because their p-values are 

less than 5 percent. The ADF test result at first difference is shown in Table 3. 

 

Table 3: ADF  
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The unit root findings on first differences are shown in Table 3. They show that the variable 

does not move after taking into account the first differences recording a p-value of less than 5 

percent significant level [19]–[21]. Therefore, the ARMA equation is estimated using Maximum 

Likelihood. The ARMA equation estimation results are illustrated in Table 4. 

Table 4: Effect of Exchange Rates on Bitcoin Returns 

 
 
 

The results show that the overall model is suitable due to the e of the acceptable F-statistic 

which records the value (2.567349) with a significant probability value of 0.001651. The findings 

also show that R2 is 0.025239, which indicates that bitcoin returns can be estimated of 2.5 percent 

using the selected exchange rates, namely USD/EUR, USD/GBP and USD/JPY. The effect of 

exchange rates on bitcoin returns can be seen in table 4. This was tested for the ARMA model using 

the Maximum Likelihood Estimation Type. The best model is the ARMA(4,4) model where Bitcoin 

returns, and the error term is significant up to 4 lags. The results show that Bitcoin returns are not 

significantly affected by the values in foreign currencies (JPY, EUR, GBP, and AUD) when 

confidence is measured at the 95 percent level. However, GBP was found to be significant when 

significance was measured at the 90 percent level. That may be partly due to common factors 

influencing GBP and Bitcoin returns together recently. During the Brexit procedure, risk factors 

may have caused some investors to abandon GBP and invest in Bitcoin. In addition, the research 

results show that there is a negative relationship between JPY, GBP and AUD with Bitcoin returns 

which recorded negative coefficient values of -3.076362, -0.026300 and -0.073824 respectively. 

Additionally, a positive relationship is observed between EUR and Bitcoin returns recording a 

positive coefficient value of 0.022102. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Market Microstructure Theory‖ provides a theoretical foundation for developing an 

understanding of price formation in financial markets. He tends to understand the emergence of new 

transactions that affect volume and price as a result of inactive investor demand. Trading 

mechanisms in the market are also considered an important aspect of the price formation process 

[22]. This study has explored the relationship between exchange rates for currency pairs and Bitcoin 

returns. Bitcoin was introduced in 2009 and since then the Bitcoin market has risen rapidly but the 

risks associated with the currency impact its liquidity with respect to shares issued by companies. 

The results show a positive relationship between USD/EUR returns and Bitcoin but it is not 

significant. This is an indication that when the EUR value increases, bitcoin returns will increase 

and vice versa. Additionally, a negative relationship between USD/JPY, USD/GBP, and USD/AUD 

and Bitcoin returns is found. That means if the value of JPY, GBP and AUD depreciates, the price 

of Bitcoin will appreciate. This research also tries to examine the influence of exchange rates on 

Bitcoin returns, the results show that Bitcoin returns do not have a significant effect on the value in 

foreign currencies, namely USD/JPY and USD/AUD. This shows that foreign currency changes do 

not significantly affect Bitcoin returns. In other words, the value of bitcoin is not determined by 

changes in foreign currency. However, GBP was found to be significant when significance was 

measured at the 90 percent level. That may be partly due to common factors influencing GBP and 

Bitcoin returns together recently. In this context, interested parties can focus on the relationship 

between exchange rates and cryptocurrencies by taking several digital currencies. Additionally, 
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future studies could concentrate on cryptocurrency volatility as well as explore the relationship 

between global financial market indices and cryptocurrencies. Additionally, researchers can focus 

on the cryptocurrency market from a behavioral finance perspective. 
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