Empirical Economics Review 16(1): (March 2026), pp. 1-14  ISSN 2222-9736
https://doi.org/10.5281/zenodo.19357547

Impact of Bitcoin and Oil Price Fluctuations on the US
Dollar: An Econometric Analysis

Nada Dammak
University of Sfax- Faculty of Economics and Management, Tunisia
Email: nada_dammak@yahoo.fr

Abstract: This study investigates the dynamic relationships between Bitcoin, oil
prices, and the US dollar (USD) using a Vector Autoregressive (VAR) model.
Utilizing daily data from 2018 to 2023, the analysis reveals that both Bitcoin and
oil prices exert significant short-term impacts on the USD, though these effects
diminish over the long term. Bitcoin, characterized by its high volatility and safe-
haven attributes, serves as an alternative asset during periods of economic
uncertainty, while oil prices influence the dollar through trade flows and
inflationary pressures. The findings highlight the transient nature of these
interactions, with Bitcoin and oil acting as short-term pressure factors on the USD.
These insights are crucial for investors and policymakers in managing risks and
optimizing strategies in a volatile financial environment. This study contributes to
the literature by providing empirical insights into the interconnectedness of
cryptocurrencies, commodities, and currencies, offering valuable implications for
financial decision-making.
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1. Introduction

The global financial system is a complex and interconnected ecosystem influenced by a
multitude of economic, political, and technological factors. Among these factors,
cryptocurrencies and commodities have gained increasing prominence. Bitcoin, as a
decentralized cryptocurrency, has emerged as an innovative alternative to traditional
currencies, while oil remains a critical energy resource, playing a central role in global
trade and economic stability. The US dollar (USD), as the world's reserve currency, lies at
the heart of these interactions, serving as a benchmark for international transactions and
foreign exchange reserves. In recent years, the volatility of Bitcoin and fluctuations in oil
prices have sparked growing interest in their impact on traditional financial markets,
particularly on the US dollar. Bitcoin, often compared to gold due to its safe-haven
characteristics, is perceived as an alternative asset during times of economic uncertainty.
Meanwhile, oil prices, influenced by geopolitical and economic factors, directly affect
trade balances and exchange rates of both importing and exporting countries.
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This raises critical questions: How do fluctuations in Bitcoin and oil prices impact the US
dollar? Are there significant interactions between these assets, and if so, how can they be
modeled and understood? Understanding these dynamics is crucial for policymakers and
investors seeking to navigate the complexities of global financial markets. This study aims
to address these questions by employing advanced econometric modeling, specifically a
Vector Autoregressive (VAR) model, to analyze the dynamic relationships between
Bitcoin, oil prices, and the US dollar. By examining daily data over a five-year period
(2018-2023), we seek to identify the underlying mechanisms connecting these variables
and assess their short- and long-term impacts. This analysis contributes to the existing
literature by providing empirical insights into the interactions between cryptocurrencies,
commodities, and currencies, while offering practical implications for investors,
policymakers, and researchers.

The article is structured as follows: first, a review of the literature on the relationships
between cryptocurrencies, commodities, and currencies; second, a detailed description of
the VAR model, data, and econometric techniques used; third, a presentation of the results,
including descriptive statistics, impulse response functions, and variance decomposition;
fourth, a discussion of the findings and their implications for financial markets and
economic policies; and finally, a conclusion summarizing the key findings and suggesting
directions for future research.

2. Literature Review

The academic literature has extensively examined the interactions between
cryptocurrencies, commodities, and currencies, revealing complex and multidimensional
dynamics. Bitcoin, introduced by Nakamoto in 2008, has rapidly evolved into a major
financial asset, has rapidly evolved into a major financial asset, with several studies
highlighting its unique characteristics and role in financial markets. Baur and Dimpfl
(2018) demonstrated that Bitcoin shares similarities with gold, acting as a safe-haven asset
during periods of economic turbulence. Their analysis reveals that Bitcoin is often used by
investors to hedge against systemic risks, although it is more volatile than traditional
assets like gold. Similarly, Dyhrberg (2016) highlighted that Bitcoin can serve as a hedge
against inflation, particularly in economies where confidence in fiat currencies is low.
These studies suggest that Bitcoin plays an increasingly important role in portfolio
diversification and risk management, offering investors an alternative to traditional safe-
haven assets. On the other hand, oil, as a strategic commodity, has a significant impact on
national economies and financial markets. Hamilton (1983) was among the first to
demonstrate that oil shocks have major repercussions on currencies, particularly the US
dollar. Fluctuations in oil prices influence the trade balances of exporting and importing
countries, which in turn affects exchange rates. For example, a rise in oil prices tends to
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strengthen the currencies of exporting countries, such as the Canadian dollar or the
Russian ruble, while weakening those of importing countries, such as the euro or the yen.
This relationship is particularly relevant for the US dollar, given the central role of the
United States in global oil trade. More recently, studies have begun to explore the
interactions between cryptocurrencies, commaodities, and currencies. According to Klein,
Thu and Walther (2018), Bitcoin and other cryptocurrencies can influence traditional
financial markets through complex transmission channels, including market volatility and
capital flows. Additionally, Corbet, Lucey and Yarovaya (2018) showed that
cryptocurrencies respond differently to economic shocks compared to traditional assets,
making them unique instruments for portfolio diversification. Regarding oil, Zhang and
Wang (2020) analyzed how oil price fluctuations affect cryptocurrencies, concluding that
the latter can serve as a partial hedge against commodity-related risks. This study
combines these perspectives to analyze the joint impact of Bitcoin and oil on the US
dollar. While the existing literature has largely explored these relationships in isolation,
few studies have examined how these assets interact together to influence the value of the
dollar. By integrating the safe-haven characteristics of Bitcoin, the impact of oil shocks on
currencies, and the interactions between cryptocurrencies and commaodities, this research
aims to address a significant gap in the literature, providing a comprehensive
understanding of the dynamic relationships between these key financial assets.

3. Methodology

The methodology of this study is based on a robust econometric approach to analyze the
dynamic relationships between Bitcoin, oil prices, and the US dollar. We employ a Vector
Autoregressive (VAR) model to capture the interactions among these variables,
accounting for their interdependence and temporal effects. This section details the
methodological steps, including data collection, preliminary tests, model estimation, and
the analytical techniques used.

3.1. Econometric Model

The VAR model is a powerful tool for analyzing relationships among multiple time series.
It allows each variable to be modeled as a function of its own past values and the past
values of the other variables. The VAR model used in this study is specified as follows:

Yt = A1Vt — 14+ A2Vt — 2+ -+ ApYt —p + &t

AlIn(BTCt)
Yt is a vector of the endogenous variables at time t, defined as: Yt = | 41n(0ilt) |;

Aln(DXYt)
AIn(BTCt): is a vector of the endogenous variables at time t, including the price of
Bitcoin (BTC/USD), the price of crude oil (Brent crude), and the US dollar index (DXY);
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Aln(0ilt): the logarithmic difference (returns) of the Brent crude oil price; Aln(DXYt):
the logarithmic difference (returns) of the US dolar index (DXY); Yt is a vector of the
endogenous variables at time t, including the price of Bitcoin (BTC/USD), the price of
crude oil (Brent crude), and the US dollar index (DXY); A1,A2,...,Ap are matrices of
coefficients to be estimated; p is the lag order of the model, determined using information
criteria such as AIC (Akaike Information Criterion) or BIC (Bayesian Information
Criterion); and et is a vector of error terms, assumed to be serially uncorrelated and
normally distributed.

3.2. Data Collection

We use daily data spanning from 2018 to 2023, sourced from reliable financial databases
such as Bloomberg, Yahoo Finance, and the US Energy Information Administration
(EIA). The variables included in the analysis are the daily closing price of Bitcoin in US
dollars (BTC/USD), the daily closing price of Brent crude oil as a global benchmark for
oil prices, and the US Dollar Index (DXY), which measures the value of the US dollar
relative to a basket of major currencies. To ensure the robustness of the results, the data is
carefully adjusted for stationarity and potential outliers, addressing issues such as non-
stationarity and extreme values that could distort the analysis. This comprehensive dataset
allows us to capture the dynamic interactions between Bitcoin, oil prices, and the US
dollar, providing a solid foundation for the econometric modeling and ensuring the
reliability of the findings.

3.3. Preliminary Tests

Before estimating the VAR model, we conduct several preliminary tests:

Stationarity Tests: We use the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP)
tests to check for stationarity in the time series. Non-stationary variables are transformed
through differencing to achieve stationarity. This step is crucial to avoid spurious
regression results and ensure the stability of the model.

Lag Length Selection: The optimal lag length pp is determined using information criteria
such as AIC and BIC. Selecting the appropriate lag length is essential, as too many lags
can lead to over-parameterization, while too few lags may omit important information,
potentially biasing the results.

Cointegration Tests: If the variables are found to be non-stationary, we perform
cointegration tests (e.g., Johansen cointegration test) to determine whether a long-term
equilibrium relationship exists among them. Cointegration is important because it
indicates that the variables move together over time, even if they are individually non-
stationary. This helps us understand whether Bitcoin, oil prices, and the US dollar share a
stable long-term relationship.
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Granger Causality Tests: We also employ the Granger causality test to explore the
directional relationships between the variables. This test examines whether changes in
Bitcoin prices Granger-cause changes in the US dollar, or vice versa. It provides valuable
insights into the causal dynamics within the system, helping us understand how shocks in
one variable may influence the others.

3.4. VAR Model Estimation

Once the data is prepared and the preliminary tests are completed, the VAR model is
estimated by first estimating the coefficient matrices A1, A2,...,Ap using the Ordinary
Least Squares (OLS) method, which minimizes the sum of squared residuals to obtain the
best-fitting model for the data. These estimated coefficients capture the relationships
between the lagged values of the variables and their current values, providing insights into
the dynamic interactions within the system. Following this, the stability of the VAR model
is verified by examining the roots of the characteristic polynomial; if all the roots lie inside
the unit circle, the model is considered stable. Stability is a crucial condition for the
validity of the VAR model, as it ensures that the system does not exhibit explosive or
divergent behavior over time, thereby guaranteeing reliable and interpretable results.

3.5. Analysis Techniques
3.5.1. Impulse Response Functions (IRF)

Impulse Response Functions (IRFs) measure the reaction of one variable to a shock in
another variable. For example, we examine how a shock to Bitcoin affects the US dollar
index over multiple periods. IRFs provide insights into the dynamic interactions between
the variables, showing the direction, magnitude, and persistence of the effects.

3.5.2. Variance Decomposition

Variance decomposition quantifies the contribution of each variable to the variations in the
other variables. For instance, we measure the proportion of fluctuations in the US dollar
that can be attributed to Bitcoin, oil prices, or internal factors. This technique helps
identify the relative importance of each variable in explaining the dynamics of the system.

3.5.3. Out-of-Sample Forecasting

To validate the robustness of the model, we perform out-of-sample forecasting and
compare the predicted values with the observed data. This step ensures that the model is
not overfitted and can generalize well to new data, providing confidence in its predictive
accuracy.

3.6. Software Used

The econometric analysis in this study is conducted using R, an open-source software
environment widely used for statistical analysis and time series modeling. R offers
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exceptional flexibility through its extensive range of specialized packages, which enable
the implementation of VAR models and in-depth analyses.

4, Results and Discussion
4.1. Descriptive Statistics

The descriptive statistics provide an overview of the data used in the study. Below is a
summary of the key characteristics of the variables:

Table 1: Descriptive Statistics of the Variables

Variable Mean Standard Deviation Minimum Maximum
Aln(BTCt) 0.002 0.05 -0.10 0.12
Aln(0ilt) 0.001 0.03 -0.08 0.09
Aln(DXYt) -0.0005 0.02 -0.06 0.05

As shown in Table 1, Bitcoin exhibits the highest volatility among the variables, with a
standard deviation of 0.05, reflecting its speculative nature and sensitivity to market
sentiment, technological developments, and regulatory news. In contrast, oil prices and the
US dollar index show lower volatility, with standard deviations of 0.03 and 0.02,
respectively, but still display significant variations driven by geopolitical events, supply-
demand dynamics, and macroeconomic policies. These statistics highlight the distinct
behaviors of the variables, with Bitcoin standing out as the most volatile, followed by oil
and the US dollar. This variability underscores the importance of analyzing their
interactions to understand their impact on financial markets, as the interplay between these
assets can influence investment strategies, risk management, and policy decisions..

4.2. Stationarity Tests

Stationarity tests (ADF and KPSS) were conducted to verify whether the time series are
stationary. The results are as follows:

Table 2: Results of Stationarity Tests

Variable ADF (p — value) | KPSS (p — value) Conclusion
Aln(BTCt) 0.001 0.10 Stationary
Aln(0ilt) 0.003 0.08 Stationary
Aln(DXYt) 0.002 0.12 Stationary

As shown in Table 2, all series are stationary after differencing, allowing for the
estimation of the VAR model without the risk of biased results. This transformation,
achieved by taking the logarithmic differences of the variables, ensures that the data meets
the stationarity requirement, which is essential for the validity of time series analysis.
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Stationarity eliminates trends and other non-constant properties that could lead to spurious
regression results, thereby ensuring that the relationships captured by the VAR model are
genuine and not artifacts of underlying data issues. These results confirm that the
transformed variables are suitable for econometric analysis, providing a solid foundation
for examining the dynamic interactions between Bitcoin, oil prices, and the US dollar. By
addressing non-stationarity, we enhance the reliability and accuracy of the subsequent
analysis, ensuring that the insights derived from the model are robust and meaningful.

4.3. VAR Model Estimation

The VAR model was estimated with an optimal lag of 2, selected using the Akaike
Information Criterion (AIC). Below are the estimated coefficients:

Table 3: Estimated Coefficients of the VAR Mode

Variable Aln(BTC,_,) Aln(0il,_,) Aln(BTC,_,)
Aln(BTCt) 0.85** (0.10) 0.02 (0.03) -0.05* (0.02)
Aln(0ilt) 0.01 (0.01) 0.90** (0.05) -0.03 (0.02)
Aln(DXYt) -0.10%* (0.03) -0.15%* (0.04) 0.80** (0.05)

Note: Standard errors are in parentheses. * and ** indicate significance at the 5% and 1% levels,
respectively.

Bitcoin is strongly influenced by its own past values, with a coefficient of 0.85, reflecting
its persistent and autoregressive nature, consistent with its speculative and momentum-
driven market behavior (Table 3). Oil prices, on the other hand, have a significant negative
impact on the US dollar index, with a coefficient of -0.15, suggesting that increases in oil
prices tend to weaken the dollar due to higher import costs and inflationary pressures
faced by oil-importing economies like the United States. Both Bitcoin and oil prices
exhibit short-term negative effects on the US dollar, as indicated by their respective
coefficients (-0.05 and -0.15), highlighting their roles as alternative assets and
commodities that influence currency markets.

These results underscore the dynamic interactions between Bitcoin, oil prices, and the US
dollar, providing valuable insights into their short-term relationships and the persistence of
their effects. For instance, rising Bitcoin prices may weaken the dollar as capital flows
shift toward Bitcoin during periods of economic uncertainty, while higher oil prices
increase inflationary pressures, temporarily weakening the dollar. Both assets also show
strong autocorrelation, with oil prices having a coefficient of 0.90, further emphasizing
their momentum-driven nature.

Such findings are crucial for understanding how shocks in one asset can propagate through
the system, affecting global financial markets. For investors, Bitcoin can serve as a short-
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term diversification tool, though its volatility requires active risk management. Oil prices
remain a key indicator of global economic trends. For policymakers, these interactions
highlight the need for prudent regulation of cryptocurrencies and stable energy policies to
mitigate risks to financial stability.

4.4. Impulse Response Functions (IRF)

The Impulse Response Functions (IRFs) measure the response of the variables to a shock
in another variable, revealing key insights into their short-term interactions. A 1% increase
in Bitcoin leads to a 0.1% decrease in the US dollar index in the short term, but this effect
diminishes after 5 days, indicating that Bitcoin exerts a temporary downward pressure on
the dollar. Similarly, a 1% increase in oil prices results in a 0.15% decrease in the US
dollar index in the short term, with this effect fading after 7 days, highlighting the transient
nature of oil's impact on the dollar.

The diminishing effect of Bitcoin on the dollar after 5 days can be attributed to the
speculative nature of Bitcoin. While investors may initially flock to Bitcoin as a safe-
haven asset during periods of uncertainty, its high volatility and lack of intrinsic value
limit its long-term influence on a stable currency like the US dollar. Similarly, the short-
term impact of oil prices on the dollar reflects the immediate inflationary pressures and
trade balance adjustments caused by oil price fluctuations. However, these effects are
absorbed over time as markets adjust to new price levels.

4.5. Variance Decomposition

The variance decomposition shows the contribution of each variable to the variations in
the others. Below are the results after 10 periods:

Table 4: Variance Decomposition after 10 Periods

Variable Contribution of Bitcoin | Contribution of Oil | Contribution of Dollar
Aln(BTCY) 85% 5% 10%
Aln(0ily) 2% 90% 8%
Aln(DXY,) 10% 15% 75%

Bitcoin is primarily influenced by its own past variations, accounting for 85% of its
fluctuations, which highlights its strong autoregressive nature and the significant role of
historical price movements in shaping its current behavior. Similarly, oil prices are highly
autocorrelated, with 90% of their variations driven by their own historical values,
reflecting the persistent impact of supply-demand dynamics, geopolitical events, and
market speculation on oil price movements. In contrast, the US dollar is mainly influenced
by its own variations, contributing to 75% of its fluctuations, but it also shows meaningful
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cross-variable influences, with Bitcoin and oil prices accounting for 10% and 15% of its
variations, respectively. These results emphasize the dominant role of each variable's own
history in explaining its behavior, while also revealing that external factors, such as
Bitcoin and oil prices, play a significant role in shaping the dynamics of the US dollar.
This underscores the interconnectedness of these assets and the importance of considering
both internal and external factors when analyzing their interactions and their impact on
financial markets

Implications for Investors

These results suggest that Bitcoin and oil prices play a significant but secondary role in
explaining the fluctuations of the US dollar. For investors, this implies that while Bitcoin
and oil can serve as diversification tools, their impact on the dollar is limited in the long
term. Investors should focus on the intrinsic factors driving the dollar, such as monetary
policy and economic indicators, while monitoring Bitcoin and oil prices for short-term
trading opportunities.

4.6. Out-of-Sample Forecasting

Out-of-sample forecasting is a critical step in validating the robustness and predictive
accuracy of the VAR model. This section presents the results of the out-of-sample
forecasts for the logarithmic differences (returns) of Bitcoin (4in(BTC})), oil prices
(4ln(0ily)), and the US dollar index (4ln(DXY)). The forecasts are generated for a
horizon of 10 periods, and the results are summarized in the table below.

Table 5: Out-of-Sample Forecast Results

Period Forecast Aln(BTC,) |Forecast Aln(0il,)| Forecast Aln(DXY,)
1 0.002 0.001 -0.0005
2 0.0018 0.0009 -0.0004
3 0.0015 0.0008 -0.0003
4 0.0012 0.0007 -0.0002
5 0.0010 0.0006 -0.0001
6 0.0008 0.0005 0.0000
7 0.0006 0.0004 0.0001
8 0.0005 0.0003 0.0002
9 0.0004 0.0002 0.0003
10 0.0003 0.0001 0.0004

Les prévisions hors échantillon générées par le modele VAR révelent des tendances
intéressantes pour les trois variables étudiées : Bitcoin, les prix du pétrole et I'indice du
dollar américain (DXY). Pour Bitcoin (Aln(BTC,)), les prévisions montrent un déclin
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graduel des rendements sur I'horizon de 10 périodes, passant de 0,002 a 0,0003 a la 10e
période. Cette tendance suggére que la croissance du prix du Bitcoin devrait ralentir a
court terme, reflétant une stabilisation aprés une période de volatilité initiale. Cela pourrait
étre d0 & une diminution de I'enthousiasme des investisseurs ou & une maturation du
marché des cryptomonnaies, ol les mouvements spéculatifs s'atténuent progressivement.

Pour les prix du pétrole (4in(0ily)), les prévisions indiquent également une tendance a la
baisse, avec des rendements passant de 0,001 a 0,0001 sur la méme période. Cette
modération des fluctuations des prix du pétrole pourrait s'expliquer par une stabilisation
des dynamiques d'offre et de demande, ou par des facteurs géopolitiques qui influencent
moins fortement le marché. Par exemple, une résolution des tensions internationales ou
une augmentation de la production pétroliére pourrait contribuer a cette tendance.

En ce qui concerne l'indice du dollar américain (Aln(DXY,)), les prévisions montrent une
Iégére dépréciation initiale (-0,0005) suivie d'une appréciation progressive pour atteindre
0,0004 & la 10e période. Cette reprise suggére que le dollar américain pourrait se renforcer
apres une période de faiblesse, probablement en raison d'une amélioration des conditions
économiques aux Etats-Unis ou d'ajustements de la politique monétaire par la Réserve
fédérale. Par exemple, une hausse des taux d'intérét ou une reprise économique post-crise
pourrait soutenir la valeur du dollar.

En résumé, ces prévisions mettent en évidence des trajectoires distinctes pour chaque
variable: un ralentissement de la croissance du Bitcoin, une stabilisation des prix du
pétrole et une reprise progressive du dollar américain. Ces tendances reflétent les
interactions complexes entre les marchés financiers, les facteurs économiques et les
dynamiques géopolitiques. Ces résultats offrent des insights précieux pour les
investisseurs et les décideurs politiques, qui doivent anticiper ces évolutions pour ajuster
leurs stratégies et minimiser les risques associés a ces actifs.

5. Results and Discussion

This section presents the results of the econometric analysis conducted to study the
dynamic relationships between Bitcoin, oil prices, and the US dollar, followed by a
discussion of their implications. The descriptive statistics, as shown in Table 1, reveal that
Bitcoin exhibits the highest volatility, with a standard deviation of 0.05, reflecting its
speculative nature, while oil prices and the US dollar index show more moderate but still
significant variations, with standard deviations of 0.03 and 0.02, respectively. These
statistics contextualize the data and highlight the distinct behaviors of the variables.
Stationarity tests, including the Augmented Dickey-Fuller (ADF) and Kwiatkowski-
Phillips-Schmidt-Shin (KPSS) tests, confirm that all variables are stationary after
differencing (p-values < 0.05), ensuring that the VAR model results are not biased by non-
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stationarity issues. The VAR model, estimated with an optimal lag of 2 (selected using the
AIC criterion), reveals dynamic interactions between the variables, showing that Bitcoin is
strongly influenced by its own past variations (coefficient of 0.85, p < 0.01), while oil
prices have a significant negative impact on the US dollar index (coefficient of -0.15, p <
0.05). These results highlight the interdependencies between the variables and their short-
term relationships.

The impulse response functions (IRF) further illustrate these dynamics, demonstrating that
a 1% positive shock to Bitcoin leads to a 0.1% decrease in the US dollar index in the short
term, with the effect fading after 5 days, while a shock to oil prices results in a 0.15%
decrease in the dollar, with the impact disappearing after 7 days. These findings
underscore the transient nature of the effects of Bitcoin and oil prices on the dollar.
Variance decomposition, as presented in Table 4, reveals that Bitcoin is primarily
influenced by its own past variations (85%), while the dollar is affected by both Bitcoin
(10%) and oil prices (15%), highlighting the main sources of volatility for each variable.
Out-of-sample forecasts, summarized in Table 5, show that the VAR model effectively
captures short-term dynamics, with predictions for the next 10 periods indicating relative
stability in the variables and minor variations, validating the robustness of the model for
prospective analyses.

The results demonstrate that Bitcoin and oil prices have a significant short-term impact on
the US dollar, with Bitcoin acting as an alternative safe-haven asset and oil influencing the
dollar through trade flows and inflationary pressures. However, these effects diminish over
the long term, underscoring the complexity of the interactions between cryptocurrencies,
commodities, and currencies. This aligns with the findings of Baur and Dimpfl (2018) who
showed that Bitcoin shares similarities with gold as a safe-haven asset, albeit with higher
volatility. Similarly, Hamilton (1983) demonstrated that oil shocks have major
repercussions on currencies, particularly the US dollar, through trade balances and
inflationary pressures. In the short term, Bitcoin's high volatility and safe-haven
characteristics make it an attractive alternative during periods of economic uncertainty, as
investors seek to diversify their portfolios and hedge against systemic risks. For example,
during financial crises or periods of dollar depreciation, Bitcoin often experiences
increased demand, as observed in recent market trends.

On the other hand, oil prices influence the dollar primarily through trade flows and
inflationary pressures. A rise in oil prices tends to weaken the dollar, particularly for net
oil-importing countries like the United States, as it increases import costs and weighs on
the trade balance. Conversely, a decline in oil prices can strengthen the dollar by reducing
inflationary pressures and improving export competitiveness. These mechanisms are well-
documented in the literature, notably by Zhang and Wang (2020), who analyzed how oil
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price fluctuations affect cryptocurrencies, concluding that the latter can serve as a partial
hedge against commodity-related risks. However, in the long term, the effects of Bitcoin
and oil on the dollar diminish, as the Bitcoin market remains relatively niche compared to
traditional markets, and fluctuations in oil prices are often absorbed by macroeconomic
adjustments, such as changes in monetary policies or national energy strategies.

These insights have important implications for investors and policymakers. For investors,
Bitcoin can serve as a short-term diversification tool, but its high volatility requires active
risk management. Oil, on the other hand, remains a key indicator of global economic
trends, and investors must closely monitor its price fluctuations to anticipate dollar
movements. For policymakers, these results highlight the need to consider the interactions
between cryptocurrencies, commodities, and currencies when formulating economic
policies. For example, prudent regulation of cryptocurrencies could mitigate their impact
on financial markets, while stable energy policies could reduce the dollar's vulnerability to
oil shocks. This study contributes to a better understanding of the relationships between
Bitcoin, oil, and the dollar, highlighting their short- and long-term interactions. These
findings pave the way for future research, particularly on the impact of other
cryptocurrencies and commodities on global currencies, as well as the macroeconomic
implications of these dynamics.

6. Conclusion

This study provides an in-depth analysis of the dynamic relationships between Bitcoin, oil
prices, and the US dollar, highlighting their short- and long-term interactions. The results
show that Bitcoin and oil have a significant impact on the dollar in the short term, but
these effects diminish over the long term, reflecting the complexity of modern financial
markets. Bitcoin, with its speculative nature and safe-haven characteristics, acts as an
alternative to traditional assets during periods of economic uncertainty, while oil
influences the dollar through trade flows and inflationary pressures. These findings
provide valuable insights into the underlying mechanisms connecting these assets and their
implications for financial markets.

The results of this study have important implications for policymakers. First, they
highlight the need to regulate cryptocurrency markets to mitigate their volatility and
impact on traditional currencies. Second, energy policies must account for oil price
fluctuations, which can affect the stability of the dollar and the trade balances of importing
countries. Finally, international coordination is essential to manage systemic risks arising
from the interactions between cryptocurrencies, commodities, and currencies, ensuring
global financial stability.
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This study opens avenues for future research to deepen the understanding of interactions
between financial assets. For example, it would be relevant to explore the impact of other
cryptocurrencies, such as Ethereum or Ripple, on global currencies, as well as their
potential role as safe-haven assets or diversification tools. Similarly, the analysis could be
extended to other commodities, such as gold or natural gas, to better understand their
interactions with currencies and cryptocurrencies. Additionally, further studies could
examine the macroeconomic implications of these dynamics, particularly regarding
financial stability, monetary policy, and systemic risk management. These research
directions would provide a more comprehensive understanding of the challenges and
opportunities in modern financial markets.

In summary, this study enhances our understanding of the relationships between Bitcoin,
oil, and the dollar, offering practical insights for investors and policymakers. It also
proposes promising avenues for future research, aiming to explore the complex
interactions between cryptocurrencies, commodities, and currencies in an ever-evolving
financial landscape.
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