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Abstract

This study aims to determine the impact of macroeconomic variables on bitcoin prices 
in the United States. Bitcoin is one of the cryptocurrencies that has the highest price 
and the most users in the United States in recent years. This study uses monthly data 
on inflation, interest rates, USD/EUR rates, gold prices, and bitcoin prices. To achieve 
the objectives of this study, Dynamic Conditional Correlation (DCC) and Multivariate 
Generalized Autoregressive Conditional Heteroscedasticity (MGARCH) were used. 
The results showed that there is a negative and significant relationship between the 
variables of inflation, interest rates, and USD/EUR rates affecting the price of Bitcoin 
in that period. Conversely, there is a positive and significant relationship between the 
price of gold and the price of Bitcoin in the United States during that period. An in-
depth understanding of how macroeconomic factors such as inflation, interest rates 
and the USD/EUR rates affect Bitcoin price is key to making smart investment deci-
sions in an increasingly complex crypto market. The findings of this analysis confirm 
that the significant relationship between macroeconomic variables and Bitcoin price 
provides deeper insights for investors to anticipate market movements and design 
adaptive investment strategies.
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INTRODUCTION

The presence of Bitcoin as the first digital currency in Cryptocurrency 
raises many pros and cons in the wider community. In addition, 
Central Bank Digital Currency (CBDC) has also started to emerge 
as a digital currency to rival the Cryptocurrency market. The United 
States values economic freedom and individual liberty. Allowing the 
use and trading of Bitcoin is in line with the principles of free markets 
and personal choice. It gives individuals the freedom to transact and 
store value outside of the traditional financial system.

Bitcoin is referred to as an asset that has high price fluctuations. Bitcoin 
price fluctuations in the United States can be attributed to several fac-
tors, such as increased investor interest in Bitcoin, market sentiment, 
and speculative trading. In addition, the price of Bitcoin in the United 
States can be affected by macroeconomic factors, such as economic 
instability, inflation concerns, geopolitical events, or changes in mon-
etary policy. Bitcoin price volatility over the 2017–2022 period was af-
fected by various macroeconomic factors, including interest rates, ex-
change rates, and gold prices. These factors interact with inflationary 
dynamics, contributing to the overall price movement of Bitcoin.

This study is aimed more specifically at US investors and policymakers. 
Bitcoin is a highly volatile asset, and conducting research on its price 
can help investors make informed investment decisions. Additionally, 
research into the price of Bitcoin allows economists and financial re-
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searchers to study its impact on monetary policy, financial stability, capital markets, and the broader 
economy. This provides an avenue to explore the implications of decentralized digital currencies and 
their relationship with the traditional financial system.

1. LITERATURE REVIEW, 

ANALYSIS,  

AND HYPOTHESES

In 1982, David Chaum, the originator of comput-
erized cash, proposed an unused development for 
cryptography, specifically Blind Signature and a 
computerized cash framework with namelessness 
and based on dexterity, which is considered the 
most punctual computerized financial hypothesis 
(Astuti & Fazira, 2018). Chaum’s discovery under-
lies the existence of Cryptocurrency as a product of 
innovation in the financial sector. Cryptocurrency 
is defined as a store of value and refers to digital 
money that operates on the Blockchain network. 
Cryptocurrency has emerged as a new type of cur-
rency in the United States since the last decade.

Since its initial launch by a group of program-
mers known by the anonymous name Satoshi 
Nakamoto, until now Cryptocurrency has one 
currency that always has more users and high-
er prices than other cryptocurrencies, namely 
Bitcoin (Astuti & Fazira, 2018). In line with Astuti 
and Fazira’s (2018) study, in the United States 
Bitcoin is also a popular choice for most of its users. 

Data from the Triple-A website, a Cryptocurrency 
payment website that has been licensed by the 
Monetary Authority of Singapore (MAS), show 
that more than 73% of crypto owner respondents 
own Bitcoin. Ethereum follows in second place, 
followed by Ripple (XRP), Tether (USDT), and 
other Altcoins. People see Cryptocurrencies as a 
safe asset and an alternative to national currencies, 
with over 15% of crypto owners having crypto as-
sets of more than US$10,000.

The downside of Bitcoin is price instability, as it 
is inherently speculative. The rapid rise of Bitcoin 
users as the leading digital currency by market 
capitalization since its launch in 2009 has attract-
ed the attention of investors and policymakers. In 
recent years, the price of Bitcoin has fluctuated 
significantly (Al-Yahyaee et al., 2019).

Figure 1 shows the high volatility of the USD/
BTC price. Based on the data, in 2015, the price 
of 1 Bitcoin was only USD 327, this value contin-
ues to increase every day. On December 15, 2017, 
the price of 1 Bitcoin had reached USD 19,650, 
but not even one year the price dropped consid-
erably on March 16, 2018, to USD 7,857. Bitcoin 
reached its highest price on November 12, 2021, 

Figure 1. USD/BTC price fluctuations 2016–2022
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at USD 64,400, but not even one month later, on 
December 3, 2021, the price of 1 Bitcoin dropped 
to USD 49,105.

Bitcoin price fluctuations in the United States can 
be attributed to several factors, such as increased 
investor interest in Bitcoin. In 2017, there was a 
surge in mainstream media coverage and public 
interest in Bitcoin. This led to a significant influx 
of new investors entering the market, increas-
ing demand, and subsequently driving up the 
price (Havidz et al., 2021). In addition, the price 
of Bitcoin in the United States can be influenced 
by macroeconomic components, such as financial 
flimsiness, inflation concerns, geopolitical occa-
sions, or changes in monetary policy. Amid times 
of financial vulnerability, investors often turn 
to alternative assets such as Bitcoin as a hedge 
against traditional financial markets, potentially 
driving up the price (Guizani & Nafti, 2019).

As explained in the previous paragraph, the price 
of Bitcoin is affected by several macroeconomic 
variables. Inflation is thought to affect the price 
of Bitcoin (Yang & Zhang, 2021; Sarker & Wang, 
2022). Bitcoin is often touted as a potential hedge 
against inflation (Choi & Shin, 2022).

Based on data from the United States Bureau of 
Statistics and Labor, the inflation rate in March 
2021 was 1.6 percent and rose dramatically in 
April 2021 to 3 percent; this was responded to by 
the price of Bitcoin, which in April 2021 was USD 
57,637 and fell dramatically in May 2021 to USD 
37,305. Inflation expectations can affect Bitcoin 
price volatility. According to the International 
Monetary Fund, central bank policies play an 
important role in shaping inflation expectations. 
Throughout the 2017–2022 period, central banks 
globally, including the United States, implement-
ed a mix of monetary policies, including quanti-
tative easing (QE) and low interest rates, to boost 
economic growth. These policies, aimed at com-
bating deflationary pressures or promoting infla-
tion, can affect investor sentiment and asset prices, 
including Bitcoin.

According to Zwick and Syed (2019) and Aboura 
(2022), inflation is just one component of broader 
macroeconomic variables. Bitcoin price volatil-
ity over the 2017–2022 period was influenced by 

various macroeconomic factors, including interest 
rates, exchange rates, and gold prices. These fac-
tors interacted with inflation dynamics, contribut-
ing to Bitcoin’s overall price movements.

Based on data on the development of the United 
States interest rate, from 2021 to 2022, when the 
US economy began to recover from the pandemic-
induced recession, the Federal Reserve maintained 
an accommodative monetary policy stance, keep-
ing interest rates low to support economic growth 
and employment. At the same time, the price of 
bitcoin was at its highest in those years.

The US dollar started the year on a strong note 
against the euro but faced some fluctuations 
throughout 2019. The COVID-19 pandemic in 
2020 had a substantial impact on global finan-
cial markets, including currency USD/EUR rates. 
Initially, there was volatility and strengthening of 
the US dollar as a safe-haven currency. However, 
as central banks implemented accommodative 
monetary policies and global economic conditions 
developed, the euro strengthened against the US 
dollar. The USD/Euro USD/EUR rate fluctuated 
throughout 2021 and continued into 2022. Based 
on the data, the strengthening and volatility that 
occurred in the US Dollar currency against the 
Euro were in line with fluctuations in the price of 
bitcoin in the same year; in 2019 the Bitcoin price 
began to increase and reached its highest price in 
2021 and continued to fluctuate until 2022.

Based on data from 2017 to 2022, the price of 
gold in the United States is quite stable and has 
decreased from 2019 to 2020. In those years, the 
price of Bitcoin was in a period of high enough 
price increases. Until 2022, the price of United 
States gold tends to be stable, while the price of 
Bitcoin experiences high fluctuations and reaches 
its highest price in 2021.

Mishkin (2016) explains whether Bitcoin or 
other Cryptocurrencies can be the money of 
the future. In his writing, he mentions that 
Cryptocurrency works well as a medium of ex-
change. Cryptocurrency has two features that 
make it attractive for making transactions. First, 
the transaction fees are much lower than those as-
sociated with credit cards and debit cards. Second, 
transactions made with cryptocurrencies can be 
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done anonymously, which is very attractive to 
those who want to maintain their privacy.

However, the value of Cryptocurrencies is sub-
ject to huge fluctuations. The high volatility of the 
Cryptocurrency value means that it does not work 
well as a store of value because it is too risky. In 
addition, the huge changes in its price in dollar 
terms from day to day means that Cryptocurrency 
cannot serve as a unit of account because the pric-
es of goods and services in cryptocurrency will 
also have massive fluctuations from day to day. 
Unsurprisingly, no Cryptocurrency has been a 
unit of account.

Bitcoin and other cryptocurrencies do not fulfill 
two of the three main functions of Money. Despite 
the hype, the understanding of the function of 
money strongly suggests that cryptocurrencies 
will not be the money of the future. However, 
some of the Cryptocurrency technologies, which 
allow users to conduct low-cost electronic trans-
actions, may become a feature of electronic pay-
ment systems in the future. Indeed, central banks 
are considering issuing their own form of digital 
currency that would have many of the features of 
Cryptocurrencies but would be fixed in value to a 
unit of account, such as the US dollar.

The important role of money as a store of wealth 
has been explained by portfolio theory. This the-
ory argues that people keep money in their port-
folio as an asset. According to portfolio theory, 
the demand for money should be influenced by 
the risks and benefits offered by money and other 
assets besides. Moreover, the demand for money 
should be based on total wealth, as wealth repre-
sents the proportion of the portfolio that consists 
of traditional and unconventional assets. In port-
folio theory, money demand is said to depend on 
real stock returns, anticipated real bond returns, 
anticipated inflation rate, and real wealth.

CAPM (Capital Asset Pricing Model) and APT 
(Arbitrage Pricing Theory) are two uncertainty 
models that are often used to determine the risk 
associated with and estimate the amount of risk 
arising from an asset (Afzal & Haiying, 2020). The 
CAPM model has been criticized by proponents of 
arbitrage pricing theory such as Chen, Roll, and 
Ross, and Chen noted the ability to estimate the 

expected outcome of the CAPM method for beta 
stability. Like the CAPM, APT describes the rela-
tionship between risk and return but uses different 
assumptions and procedures (Lai & Stohs, 2021). 

This theory explains that asset returns can be 
carried out using a random process triggered by 
the risk factors included in the model, and it is 
expected that this process will be able to signifi-
cantly worsen asset returns. Various risk factors 
can increase, such as inflation, changes in the 
market value of bonds, the production of domes-
tically produced goods (GDP), or political and 
economic policies that are believed to have a sig-
nificant impact on the functioning of all assets 
(Elbannan, 2014). The APT equation can be gen-
eralized to conditions where factor i is present so 
that it becomes:

( ) ( )
( )
( )

1, 1 1

2, 2 2

,

i F F F F

F F F

n Fn Fn F

E R R E R R

E R R

E R R

β

β

β

 



= + −

−

…


 +

−
 
 + 

 (1)

where E(R
i
) is the expected return of a particular 

financial asset, in this case, the price of bitcoin. 
R

F
 is the return of the risk-free asset, β

1,F1
, β

2,F2
, ..., 

β
n,Fn

 are sensitivity factors or beta weights to cer-
tain risk factors (e.g., interest rates or inflation) se-
lected as the main factors in the APT model. Each 
factor has a beta weight corresponding to its ef-
fect on asset returns. [E(R

F1
) – R

F
], [E(R

F2
) – R

F
], 

..., [E(R
Fn

) – R
F
] is the expected return of each risk 

factor minus the risk-free asset return. It shows 
the expected risk premium for each risk factor 
(Priestley, 1996).

Current models suggest that investors want com-
pensation for all factors that, mathematically 
speaking, affect the growth of financial markets. 
Compensation is the sum of the results of system-
atic risk and risk premium provided by factors in 
the foreign exchange market. According to the 
other risk compensation models described, inves-
tors do not receive compensation for the unsys-
tematic risk they know about.

Kusumastuty et al. (2019) state that there is no 
significant relationship between inflation and 
bitcoin prices in the first period of their research. 
Andrean (2020) stated that in the short term and 
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long term, inflation has a negative and significant 
effect on bitcoin prices. In contrast to the two pre-
vious studies, Sarker and Wang (2022) stated that 
in the short term, inflation affects Bitcoin prices 
positively. Harooni and Alvan (2023) state that in-
flation has a long-term effect on the cost of Bitcoin.

In reaction to inflationary pressures, central banks 
may execute financial arrangements such as bring-
ing down intrigued rates or locks in quantitative 
facilitating (QE) to invigorate the economy. These 
actions may increase the money supply, potential-
ly raising concerns about future inflation. In such 
cases, investors may turn to Bitcoin as a perceived 
hedge against the potential devaluation of fiat cur-
rencies. Inflation expectations due to central bank 
actions may affect the price of Bitcoin.

Interest rates can be influenced by central bank 
monetary policy, which is executed to manage ex-
pansion and financial development. Central banks 
frequently alter intrigued rates to control expan-
sion or invigorate financial movement. Interest 
rate changes driven by monetary policy decisions 
can affect inflation expectations and market senti-
ment. If investors anticipate higher inflation due 
to accommodative monetary policy and lower in-
terest rates, they may turn to Bitcoin as a poten-
tial inflation hedge, leading to increased demand 
and potentially influencing its price. Evidence is 
provided that the Fed Funds Rate has a non-linear 
effect and a strong temporary spillover effect on 
Bitcoin (Aboura, 2022). The results of Yang and 
Zhang’s (2021) study show that the US interest rate 
significantly affects the price of Bitcoin.

Bitcoin is traded on various Cryptocurrency ex-
changes around the world, and its price is deter-
mined by the supply and demand dynamics in 
these markets. The USD/EUR rate between differ-
ent fiat currencies and Bitcoin can affect the at-
tractiveness and purchasing power of Bitcoin for 
investors and traders in different countries. If the 
USD/EUR rate of a particular currency strength-
ens against Bitcoin, it can make Bitcoin relatively 
more expensive and potentially reduce demand 
in that market. Conversely, a weaker USD/EUR 
rate could make Bitcoin more affordable and po-
tentially increase demand. Georgoula et al. (2015) 
stated that there is a negative relationship between 
Bitcoin and USD/EUR.

Investor sentiment can be affected by gold prices 
as an indicator of economic uncertainty. If gold 
prices rise, investors feel that there is uncertainty 
or risk in conventional markets, and in response, 
they may be inclined to seek safety in crypto assets 
including Bitcoin. Su et al. (2020) stated that the 
price of gold has a negative and significant effect 
on the price of bitcoin.

Based on the theoretical description and problem 
formulation above, the hypotheses in this study 
are as follows:

H1: The Inflation variable is suspected to have a 
positive and significant impact on the cost of 
Bitcoin in the United States.

H2: The Interest Rate variable is suspected to 
have a negative and significant impact on 
the cost of Bitcoin in the United States.

H3: The USD/EUR Rate variable is suspected to 
have a negative and significant impact on 
the cost of Bitcoin in the United States.

H4: The Product Cost variable (Gold) is suspect-
ed to have a negative and significant impact 
on the cost of Bitcoin in the United States.

2. METHODOLOGY

The data utilized in this examination are auxiliary 
information of the month-to-month time arrange-
ment sort. Time arrangement information is in-
formation collected in the shape of time-ordered 
perceptions on one or more factors (Wooldridge, 
2013). The data used are monthly data on bitcoin 
prices, inflation, interest rates, USD/EUR rates, 
and gold prices (troy ounces) in the United States 
from 2017 to 2022 obtained from Yahoo Finance 
and Investing websites.

The methods used in this study are Dynamic 
Conditional Correlation (DCC) and 
Multivariate Generalized Autoregressive 
Conditionally Heteroscedastic (MGARCH). 
Data from recent years, especially financial data 
such as Bitcoin prices, show increased volatility. 
A method to handle data with high time volatili-
ty is heteroscedasticity. The most common mod-
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el to deal with heteroscedasticity is called the 
Autoregressive Conditional Heteroscedasticity 
(ARCH) model, which was first proposed by 
Engle in 1982. Later, in 1986, Tim Bollerslev 
developed the Generalized Autoregressive 
Conditional Heteroscedasticity (GARCH) mod-
el to address more obvious shortcomings in the 
ARCH model.

Engle and Sheppard presented the DCC model 
as the latest multivariate model to examine the 
dynamic correlation between assets in financial 
markets. Correlation is the easiest way to assess 
the development of financial markets. High cor-
relations mean high and increasingly integrated 
movements.

The DCC GARCH model proposed by Engle in 
Das (2019) can be written as follows:

,t t ty Cx ε= +  (2)

1/2 ,t t tH vε =  (3)

1/2 1/2 ,t t t tH D R D=  (4)

( ) ( )1/2 1/2
,t t t tR diag Q Q diag Q

− −=  (5)

( )1 2 1 1 2 1,1  1t t t tQ R Qλ λ λ ε λε − −= − − + − +  (6)
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where ε
t̃
 it is an m × 1 vector of standardized resid-

uals, D
t
–1/2ε

t
; and λ

1
 and λ

2
 are parameters that su-

pervise the components of conditional quasicor-
relation. λ

1
 and λ

2
 are nonnegative and fulfill 0 ≤ 

λ
1
 + λ

2
 < 1.

When Q
t
 is stationary, the R framework could be a 

weighted normal of unlimited covariance frame-
work of the standardized residuals ε̃̃

t
, signified by 

R̅̅, and the unrestricted cruel of Q
t
, signified by Q̅̅. 

Since R̅̅ ≠ Q̅̅, as appeared by Aielli (2009), R is not 
one or the other the unrestricted relationship lat-
tice nor the unlimited cruel of Q

t
. For this reason, 

the parameters in R are known as quasicorrelation. 

In this study, the dependent variable (Bitcoin 
price) will be part of the y

t
 vector. Meanwhile, 

the independent variables (inflation, interest rate, 
USD/EUR rate, and gold price) will be part of vec-
tor x

t
. The independent variables will likely be in-

cluded in the parameter matrix C, which shows 
the relationship between the independent variable 
and the dependent variable. The dependent vari-
able will also affect the residual vector ε

t
 through 

the H
t
1/2 matrix. The independent variables will 

have an impact on the diagonal matrix D
t
, which 

governs the conditional change in residual volatil-
ity. The correlation between the residuals will be 
governed by the quasi-conditional correlation ma-
trix R

t
, which may be affected by the independent 

variables through the matrix Q
t
. So, in general, the 

dependent variable (Bitcoin price) will be included 
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in the equation as y
t
,  while the independent vari-

ables (inflation, interest rate, USD/EUR rate, and 
gold price) will be included in the parameter ma-
trix and will affect the volatility and correlation of 
the residuals. 

An imperative advantage of utilizing this method 
is that it realizes the plausibility of conditional re-
lationship changes over time, taking into consid-
eration the location of energetic speculator behav-
ior in reaction to news and advancements (Celik, 
2012). In expansion, the strategy of measuring en-
ergetic conditional relationships is reasonable for 
investigating conceivable disease impacts within 
the improvement of grouping behavior in mone-
tary markets in times of emergency. In expansion, 
utilizing the DCC-GARCH show can be valuable 
to degree the relationship coefficient of the stan-
dardized residuals, hence straightforwardly clari-
fying heteroscedasticity (Chiang et al., 2007). Due 
to the procedural alteration for instability, time-
varying conditional redresses (DCCs) are not one-
sided by instability. Since they do not resemble the 
volatility-adjusted cross-market correlations used, 
time-varying volatility correlations are continu-
ously examined according to the DCC-GARCH 
approach (Forbes & Rigobon, 2002). 

3. RESULT

Researchers perform several stages in obtaining 
research results. The stationarity test, also known 
as the unit root test, is a statistical test used to de-
termine whether time series data are stationary or 
show unit roots. In this study, the stationarity test 

uses the Dickey-Fuller test. Stationary variables 
show a probability below 0.05. If the variable is not 
stationary at the level, then a stationary test will be 
carried out at the 1st Difference level.

Based on the results of the data stationarity test in 
Table 1, only the bitcoin price variable is station-
ary at the level level, with a probability of <0.05. 
Therefore, it is necessary to conduct a 1st Difference 
level stationarity test. Based on the test results, the 
inflation, interest rate, USD/EUR rate, and gold 
price variables are stationary at the 1st Difference 
level with a probability of <0.05.

The multicollinearity test is a statistical method 
used to detect the presence and severity of multi-
collinearity in a regression model. This test helps 
assess the correlation and interdependence be-
tween independent variables. In this study, the 
multicollinearity test was carried out by observ-
ing the correlation coefficient value between inde-
pendent variables. Based on the multicollinearity 
test results, there is no correlation between the in-
dependent variables whose value is >0.8. So, it can 
be concluded that there are no symptoms of mul-
ticollinearity in the data (Shrestha, 2020).

The heteroscedasticity test could be a measur-
able test utilized to test for the nearness of het-
eroscedasticity in a relapse demonstration. 
Heteroscedasticity alludes to a circumstance 
where the inconstancy of errors (residuals) in a 
relapse demonstration is not consistent over the 
extent of indicator factors. There are several meth-
ods or tests that are usually used in detecting the 
occurrence of this heteroscedasticity problem. 

Table 1. Data stationarity test (Augmented Dickey-Fuller)
Source: Data processed.

Variable t-statistic
Critical Value

Description
1% 5% 10% p-value

Level

Inflation 0.122 –3.551 –2.913 –2.592 0.9675 Non-stationary
Interest Rate 1.364 –3.551 –2.913 –2.592 0.9969 Non-stationary
USD/EUR rate –1.539 –3.551 –2.913 –2.592 0.5142 Non-stationary
Gold Price –0.605 –3.551 –2.913 –2.592 0.8699 Non-stationary
Bitcoin Price –4.453 –3.551 –2.913 –2.592 0.0002 Stationary

First Difference
Inflation –4.415 –3.551 –2.914 –2.592 0.0003 Stationary
Interest Rate –3.727 –3.552 –2.914 –2.592 0.0037 Stationary
USD/EUR rate –6.849 –3.552 –2.914 –2.592 0.0000 Stationary
Gold Price –7.736 –3.552 –2.914 –2.592 0.0000 Stationary
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In this study, the method used was the Breusch-
Pagan test. If the Chi-square probability result is 
less than the alpha value, usually 1 percent, 5 per-
cent, and 10 percent, it is concluded that there is a 
heteroscedasticity problem in the data.

Based on the test results, at an alpha level of 1 per-
cent with a probability result of 0.0005, it can be 
concluded that the data have a heteroscedasticity 
problem. Due to this problem, this study can be 
continued with the DCC-MGARCH method.

Based on Table 3, simultaneously the p-value re-
sult is 0.0479. This figure shows that the p-value is 
smaller than the alpha of 0.05 or 5%, so it can be 
concluded that with a significance level of 5%, it can 
be stated that the variables of inflation, interest rates, 
USD/EUR rates, and gold prices simultaneously 
have a significant effect on the bitcoin price variable.

Based on the t-test results in Table 3, it can be con-
cluded that the inflation variable at lag 1 has a neg-

ative and significant effect on the price of bitcoin; 
this is evidenced by the coefficient value of –3.56e-
08 contained in the table. So, based on these re-
sults, H1 is rejected. Correspondingly, the inter-
est rate and USD/EUR rates variables in lag 1 also 
have a negative and significant effect on the price 
of Bitcoin with a coefficient value of –9.90e-08 and 

–3.86e-07. Based on these results, H2 and H3 are 
accepted. Unlike the previous variables, the gold 
price variable in lag 1 has a positive and signifi-
cant effect on the price of Bitcoin with a coefficient 
value of 5.89e-06, so H4 is rejected.

Hypothesis testing results show that there is a 
significant relationship between the studied mac-
roeconomic variables (such as inflation, interest 
rates, and the USD/EUR rates) and Bitcoin price. 
Specifically, it was found that inflation, interest 
rates, and the USD/EUR exchange rate have a sig-
nificant relationship with Bitcoin price, while gold 
price shows a positive and significant relation-
ship with Bitcoin price during the studied period. 

Table 2. Multicollinearity test

Source: Data processed.

Bitcoin Price Inflation Interest Rate USD/EUR rate Gold Price
Bitcoin Price 1.0000

Δ Inflation 0.7422 1.0000

Δ Interest Rate –0.1431 0.0903 1.0000

Δ USD/EUR rate 0.3499 0.5688 0.4074 1.0000

Δ Gold Price –0.8841 –0.5973 0.4210 –0.1953 1.0000

Table 3. DCC-MGARCH

Source: Data processed.

Dependent Variable: Log Bitcoin Price
Variabel Independen (1) (2) (3) (4) (5)

Δ Inflation (–1)
–2.01e–07*** –3.56e–08***

(5.94e–08) (8.56e–08)

Δ Interest Rate (–1)
1.31e–07*** –9.90e–08***
(1.10e–07) (1.38e–07)

Δ USD/EUR Rate (–1)
–3.51e–06*** –3.86e–07***

(2.26e–06) (2.66e–06)

Δ Log Gold Price (–1)
5.75e–06*** 5.89e–06***
(1.24e–06)) (1.99e–06)

Log Bitcoin Price (–1)
1.0000*** 1.0000*** 1.0000*** 1.0000*** 1.0000***
(2.97e–07) (2.46e–07) (2.99e–06) (5.91e–06) (0.0000)

Cons 
0.1737 0.0816 0.0007 0.0000 5.92e–13

(0.0182) (0.0136) (0.0001) (0.0000) (9.94e–14)
Prob>Chi2 0.0000 0.0000 0.0000 0.0000 0.0000

Number of Obs 71 71 71 71 71

Note: Standard errors are in parentheses. Each asterisk indicates statistical significance, *** p < 1%, ** p < 5%, and * p < 10%.
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An in-depth statistical analysis was conducted to 
test these hypotheses, and the results confirmed 
the significance of the relationship between these 
variables. In addition, it was also found that the 
Bitcoin price variable at lag 1 has a positive and 
significant impact on the current Bitcoin price, 
meaning that a one-point increase in Bitcoin price 
in the previous month will increase the current 
month’s Bitcoin price by one point. Overall, all 
independent variables in this study have a signifi-
cant impact at the 1 percent confidence level.

4. DISCUSSION

Using the DCC-MGARCH method allows for 
modeling time-varying correlations between vari-
ables. This is particularly useful in financial anal-
ysis as correlations between assets often change 
over time. By capturing these dynamics, DCC-
MGARCH can provide more accurate estimates of 
correlations compared to models that assume con-
stant correlations (Chevallier, 2012). In expansion, 
DCC-MGARCH is well suited to capture instabil-
ity clustering, which alludes to the wonder where 
periods of tall instability tend to cluster together. 
By permitting the conditional fluctuation to be 
time-varying, the demonstration can capture this 
clustering behavior, which is commonly watched 
in money-related information (Ko et al., 2024).

DCC-MGARCH is also capable of modeling asym-
metric and heteroskedastic data, which is com-
monly observed in financial time series. It allows 
the estimation of both positive and negative shocks 
to volatility and can capture various magnitudes of 
volatility over time (Bala & Takimoto, 2017).

This study is taken from the latest US data and 
tested with independent variables representing 
inflation, interest rates, USD/EUR rates, and gold 
prices. This study aims to see the relationship of 
these independent variables with the dependent 
variable, namely the price of Bitcoin. Similar re-
search has been done before, but using the DCC-
MGARCH method has not been done on US data. 
Inflation may be a term used to depict the com-
mon increment within the costs of products and 
administrations in an economy over time, coming 
about in a diminish in people’s acquiring control. 
In this study, inflation was found to have a nega-

tive and significant relationship with the price of 
Bitcoin in the United States. In contrast to the au-
thor’s findings, Sarker and Wang (2022) stated that 
in the short term, inflation affects Bitcoin prices 
positively.

Kusumastuty et al. (2019) stated differently that 
there was no significant relationship between in-
flation and Bitcoin prices. Supporting the author’s 
findings, Andrean (2020) states that in the short 
and long term, inflation has a negative and signif-
icant effect on the price of Bitcoin. Inflation has 
a long-term impact on Bitcoin prices (Harooni 
& Alvan, 2023). As a decentralized digital cur-
rency, Bitcoin offers an alternative to traditional 
fiat currencies that are impacted by inflationary 
pressures. High inflation in fiat currencies can re-
duce the purchasing power of consumers in gen-
eral. This can lead to people having less resources 
to invest or even buy Bitcoin. As a result, demand 
for Bitcoin may decrease, which in turn may affect 
its price (Krakower, 2023). In addition, high in-
flation in fiat currencies may trigger government 
responses, including tighter monetary policies or 
heavier regulations against cryptocurrencies like 
Bitcoin. Such measures could create uncertainty 
and depress the price of Bitcoin (Bas et al., 2024).

In this study, interest rates were found to have a 
negative and significant relationship with Bitcoin 
prices. When interest rates are low, it can reduce 
the potential returns from fixed income invest-
ments such as bonds or savings accounts. This may 
cause some investors to seek higher-yielding as-
sets such as Bitcoin, increasing its demand and po-
tentially increasing its price (Wang & Gao, 2024). 
In addition, lower interest rates may result in an 
increase in money supply as central banks imple-
ment expansionary monetary policies to stimulate 
economic growth. This can lead to concerns about 
inflation and a decline in the value of fiat curren-
cies, causing investors to turn to Bitcoin as a po-
tential store of value or inflation hedge. Interest 
rates have a negative short-term relationship with 
bitcoin prices (Georgoula et al., 2015). An incre-
ment in interest rates will reduce investors’ in-
trigue in contributing to Bitcoin as a theoretical 
resource, and gold may supplant Bitcoin as a sub-
stitute resource (Havidz et al., 2021). Interest rates 
have a long-term impact on the price of Bitcoin 
(Harooni & Alvan, 2023).



249

Investment Management and Financial Innovations, Volume 21, Issue 2, 2024

http://dx.doi.org/10.21511/imfi.21(2).2024.19

The USD/EUR rate variable in this study was 
found to have a negative and significant rela-
tionship with the price of bitcoin in the United 
States. In contrast to these findings, Guizani 
and Nafti (2019) found that the exchange rate 
does not determine the price of Bitcoin in both 
the short and long term. However, Oad Rajput 
et al. (2020) found that the exchange rate has 
a negative and statistically significant effect 
on the price of Bitcoin, and vice versa. When 
the US exchange rate weakens, investors look 
for alternative investments to protect the value 
of their wealth. One option is to turn to assets 
that are considered more potentially profitable, 
such as Bitcoin. As a result, demand for Bitcoin 
may increase when the fiat currency exchange 
rate weakens, which could push the price up 
(Benetton & Compiani, 2024).

In this study, it was found that the price of gold 
has a positive and significant effect on the price 
of Bitcoin in the United States, this is in line with 
Jareño et al. (2020). Both gold and Bitcoin are of-
ten considered safe-haven assets, which means 
investors tend to shift their investments to these 
two assets when there is economic uncertainty 
or geopolitical tension. When gold prices in-
crease, it can reinforce the belief that hedge 
assets as a whole are being sought after. This 
could encourage investors to also buy Bitcoin, 
which in turn increases demand and supports 
Bitcoin’s price. Harooni and Alvan (2023) state 
that many of the differences in research results 
are due to the highly volatile cryptocurrency 
market; some cryptocurrencies have collapsed 
quickly, while others have experienced tremen-
dous gains. Cryptocurrencies are experiencing 
tremendous growth while some other macro-
economic variables are facing a bear market.

This study of the impact of inflation on Bitcoin 
prices is a study that uses United States data 
with independent variables of inflation, inter-
est rates, USD/EUR rates, and Bitcoin prices 
and the dependent variable of Bitcoin prices. 
This study was tested with the DCC-MGARCH 
method. The results of this study indicate that 
there is a positive and significant relationship 
between the variables of inflation, interest rates, 
and USD/EUR rates on the price of Bitcoin in 
the United States in the period January 2017 to 

December 2022. Conversely, there is a negative 
and significant relationship between the price 
of gold and the price of Bitcoin in the United 
States in the period January 2017 to December 
2022.

The presence of Bitcoin as the first digital cur-
rency in Cryptocurrency raises many pros and 
cons in the wider community. Its high price 
fluctuations cause Bitcoin users to be a lot 
more careful in using it. The United States val-
ues economic freedom and individual liberty. 
Allowing the use and trading of Bitcoin is in 
line with the principles of free markets and per-
sonal choice. In line with that, this study aims 
to analyze the relationship between macroeco-
nomic variables and Bitcoin prices. Researchers 
found that there is a negative and substantial 
relationship between inflation, interest rates, 
and USD/EUR rates with Bitcoin prices in the 
US. While the gold price variable has a positive 
and significant effect on the price of Bitcoin in 
the US. This finding is particularly relevant in 
the current context of the digital economy. The 
findings confirm that, although Bitcoin is con-
sidered a decentralized and independent digital 
asset, it is not independent of macroeconomic 
factors that affect the value and demand of the 
asset. Therefore, it is important for market par-
ticipants to pay attention to and analyze macro-
economic conditions thoroughly to understand 
Bitcoin’s price behavior. This also points to the 
need for prudent regulatory oversight and ap-
propriate monetary policies to manage their im-
pact on the crypto market. 

In addition, the significant positive relation-
ship between gold and Bitcoin prices highlights 
Bitcoin’s role as a form of alternative investment 
or hedge, particularly in times of economic un-
certainty or when traditional assets such as gold 
are rising in price. This implication encourages 
diversification of investment portfolios by con-
sidering both assets, which can help reduce risk 
and increase potential returns in the long run. 
Thus, understanding the implications of the re-
lationship between macroeconomic factors and 
Bitcoin price is key to making smart and stra-
tegic investment decisions in an increasingly 
complex crypto market.



250

Investment Management and Financial Innovations, Volume 21, Issue 2, 2024

http://dx.doi.org/10.21511/imfi.21(2).2024.19

CONCLUSION 

The conclusion of the results of this study confirms several hypotheses proposed earlier. Hypothesis 
testing results show that inflation has a negative and significant relationship with Bitcoin prices in the 
United States. This result is different from the hypothesis proposed earlier, so based on the results, H1 is 
rejected. Interest rates and the USD/EUR rates have a significant negative relationship with the price of 
Bitcoin in the cryptocurrency market in the United States, in accordance with the proposed hypothesis, 
so H2 and H3 are accepted. However, there is a rejection of the gold price hypothesis, where the findings 
show that the price of gold has a positive and significant impact on the price of Bitcoin; this is different 
from the previously proposed hypothesis, so H4 is rejected.

The implication of these findings is that macroeconomic variables such as inflation, interest rates, cur-
rency exchange rates, and gold prices can be important factors in predicting Bitcoin price movements in 
the US market. The highly volatile cryptocurrency market can result in significant price fluctuations, and 
the risks associated with these investments should be carefully calculated. The weaknesses of this study 
include limitations in the data and analysis methods used. In addition, this study did not consider external 
factors such as geopolitical events or technological developments that could affect the price of Bitcoin. For 
future research, it is recommended to include additional variables such as trading volume or market senti-
ment to gain a more comprehensive understanding of the factors affecting Bitcoin price in the US market.
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