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Abstract: This study examines the comparative volatility of gold and Bitcoin over the period January
2020 to August 2025, using monthly data and employing descriptive statistics, the Augmented Dickey-
Fuller (ADF) test, GARCH (1,1), and the Dynamic Conditional Cotrelation Generalized Autoregres-
sive Conditional Heteroskedasticity (DCC-GARCH) model estimated with EViews 13. The results
show that Bitcoin is characterized by extreme and persistent volatility, reflecting its speculative nature,
whereas gold remains stable and functions as a conventional safe-haven asset. Correlation analysis in-
dicates that the relationship between gold and Bitcoin is generally weak but dynamic, as the strength
and direction of their co-movements change across different market conditions. These findings high-
light the potential role of gold as a hedge and Bitcoin as a speculative diversifier, offering insights for
portfolio diversification and risk management. These results also suggest that investors should carefully
consider their risk tolerance and investment horizon when allocating assets between traditional and

digital commodities.
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1. Introduction

The global financial landscape in recent years has been shaped by increasing uncertainty,
marked by the COVID-19 pandemic, geopolitical tensions, and inflationary pressures. In this
context, the role of safe haven assets has become increasingly relevant. Gold has long been
recognized as a stable investment capable of preserving value during periods of market tur-
moil (Baur & McDermott, 2010; Bouti et al., 2020). The defensive nature of gold makes it an
attractive choice for risk-averse investors. Conversely, Bitcoin, as the largest cryptocurrency
by market capitalization, has gained widespread attention due to its decentralized nature, high
liquidity, and extreme volatility.

Bitcoin vs Gold Correlation

Figure 1. Gold and Bitcoin Prices from 2020 to 2025
Numerous studies indicate gold continues to act as a reliable safe-haven asset, while Bitcoin
remains contested due to its elevated volatility and speculative characteristics (e.g.,
Urs etal., 2023; Zhang & Li, 2024).
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Several studies have examined gold and Bitcoin from the perspective of hedging and
porttfolio diversification. Baur and McDermott (2010) and Bouri et al. (2020) reaffirm the role
of gold as a stable asset during times of crisis. Conversely, studies by Akhtaruzzaman et al.
(2020) and Guesmi et al. (2019) suggest that Bitcoin has the potential to serve as a diversifier,
although its speculative nature limits its safe haven role (Chemkha et al., 2021; Bouri et al.,
2020).
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Figure 2. Percentage Returns of Gold and Bitcoin from January 2020 to August 2025.
Source: Investing.com

On the other hand, gold returns are relatively stable with minor fluctuations, generally
ranging between —10% and 10%. This strongly reinforces the role of gold as a traditional
stable asset, whereas Bitcoin reflects the characteristics of a speculative asset with the poten-
tial for high returns, albeit accompanied by significant risk (Gutama, 2025).

However, most prior studies rely on limited data periods or focus on specific crisis epi-
sodes. Few have comprehensively compared gold and Bitcoin over an extended period that
includes the post-pandemic era and recent geopolitical conditions. Moreover, advanced meth-
odological approaches such as DCC-GARCH remain rarely applied to measure the dynamic
correlation between the two assets. Furthermore, much of the existing literature examines
gold and Bitcoin’s functions as safe haven assets or diversifiers only partially, without inves-
tigating how their relationship evolves over the long term across crisis, recovery, and normal
phases. This study addresses that gap by providing a dynamic perspective on the evolution of
their volatility and dependence between 2020 and 2025 (Rusmita, Filianti, Mayasani, & Samad,
2024).

This research aims to analyze and compare the returns, volatility, and dynamic correla-
tions of gold and Bitcoin over a longer observation period, namely from January 2020 to
August 2025. The Dynamic Conditional Correlation Generalized Autoregressive Conditional
Heteroskedasticity (DCC-GARCH) model is employed to capture the volatility characteristics
and dynamic interdependence between the two assets (Engle, 2002; Akhtaruzzaman et al.,
2021; Widjaja et al., 2024; Bahloul et al., 2023).

The contribution of this study lies in providing a deeper understanding of the distinct
characteristics of gold and Bitcoin as investment assets, particularly within the context of
global uncertainty. The findings are expected to assist investors, portfolio managers, and pol-
icymakers in formulating more optimal diversification and risk management strategies.

2. Literature Review
Return and Volatility Theory

Modern Portfolio Theory (MPT), developed by Markowitz (1952), serves as a funda-
mental framework in investment management. This theory emphasizes the importance of
diversification in balancing expected returns and risks. Investment risk is generally measured
through volatility, which is often represented by the variance of asset returns. As financial
data exhibits the phenomenon of volatility clustering, ARCH and GARCH models have been
developed to capture the time-varying nature of volatility (Engle, 2002; Akhtaruzzaman et al.,
2021). Thus, this theory provides a foundational basis for analyzing risk and returning across
various investment instruments, including stocks, gold, and digital assets such as Bitcoin.
Safe Haven and Hedging Concepts

A safe haven asset is defined as an instrument that can preserve or increase its value
when markets are under stress (Baur & McDermott, 2010). Gold has long been recognized
as a safe haven, with strong empirical evidence of its role in protecting investor wealth during
market crises (Boutri et al., 2020; Chemkha et al., 2021). On the other hand, several studies
have examined the role of digital assets such as Bitcoin as a potential safe haven, although the
findings remain mixed and inconsistent (Akhtaruzzaman et al., 2021; Widjaja et al., 2024).
The concept of hedging is closely related to that of a safe haven, as both are employed to
minimize portfolio risk and volatility.
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Bitcoin vs. Gold

Bitcoin, as a digital asset, is characterized by its speculative nature due to extreme vola-
tility and relatively short historical track record. Some studies suggest that Bitcoin exhibits
behavior like that of commodities or currencies (Akhtaruzzaman et al., 2020; Guesmi et al.,
2019), while other evidence highlights uncertainties regarding its role as a safe haven (Akhta-
ruzzaman et al., 2021; Widjaja et al., 2024). In contrast, gold consistently demonstrates greater
stability, particularly during times of market distress. These ditfering characteristics make the
comparison between Bitcoin and gold particularly relevant, especially in the context of port-
folio diversification and risk protection.
DCC-GARCH Method

The Dynamic Conditional Correlation—Generalized Autoregressive Conditional Het-
eroskedasticity (DCC-GARCH) model, introduced by Engle (2002), allows for the analysis of
time-varying correlations among assets. This model has been widely applied in financial liter-
ature due to its flexibility in capturing changing interdependencies, particularly under condi-
tions of non-constant volatility. Previous studies have confirmed the effectiveness of the
DCC-GARCH model in identifying dynamic correlations between gold, Bitcoin, and other
financial assets (Akhtaruzzaman et al., 2021; Widjaja et al., 2024; Bahloul et al., 2023).

3. Research Method
Research Type and Approach

This study adopts a quantitative research design with an explanatory method. This ap-
proach is employed to explain the relationship between the volatility and correlation of
Bitcoin and gold through empirical testing of time-series data. The model applied is the Dy-
namic Conditional Correlation-Generalized Autoregressive Conditional Heteroskedasticity
(DCC-GARCH), which can capture heteroskedastic behavior and the dynamic correlation
between financial assets.
Data and Data Sources

The data consists of daily prices of Bitcoin (BTC/USD) and gold (XAU/USD) over the
period from January 2020 to August 2025, obtained from Investing.com. Daily prices are
transformed into logarithmic returns using the following equation:

Re=In (Pt/ Pi1) M

Whete R¢ represents the daily return at time 4 Py denotes the closing price at time 7
and P41 is the closing price in the previous period. This transformation is employed to
obtain data that are stationary in the mean and more suitable for volatility analysis.
Analytical Technique

The analysis was conducted in several stages. First, descriptive statistics were employed
to illustrate the characteristics of the returns for each asset. Second, a stationarity test was
carried out using the Augmented Dickey-Fuller (ADF) to ensure that the return series were
stationary. Third, the ARCH-LM test was performed to identify the presence of ARCH ef-
fects. Subsequently, the volatility of each asset was estimated using the univariate GARCH
(1,1) model. Once the assumptions were satisfied, the dynamic correlation between Bitcoin
and gold was estimated using the DCC-GARCH model. All data processing and estimations
were conducted using the EViews 13 software.

4. Results and Discussion

Based on the estimation results using the DCC-GARCH model, the volatility of gold
and Bitcoin exhibited distinct patterns throughout the 2020-2025 period. Bitcoin displayed
higher volatility with sharp fluctuations, whereas gold demonstrated a more stable level of
volatility. These findings underscore the fundamental differences between digital and con-
ventional assets, in which Bitcoin is more strongly influenced by speculative factors and global
market sentiment, while gold consistently functions as a safe haven asset.

The return analysis further reveals that Bitcoin offers greater return opportunities but
with substantially higher risk, whereas gold provides more stable returns with relatively
smaller fluctuations. This condition reinforces the understanding that Bitcoin can be posi-
tioned as a high-risk asset, while gold remains relevant as a hedging instrument and a stabilizer
in diversified portfolios.
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Descriptive Statistics of Bitcoin and Gold Returns

22

21
20
19
i8
17
16
1s

14

13
[ TR TR AV U T AV B T A T AV (L A T T AV

2020 2021 2022 2023 2024 2025

conditional standard deviation

Figure 3. Volatility of Bitcoin Returns Based on Conditional Standard Deviation.
Source: Processed Data, 2025

Furthermore, the estimation of the DCC-GARCH model indicates that the dynamic
correlation between gold and Bitcoin is not constant but rather varies according to global
market conditions. In early 2020, when the COVID-19 pandemic triggered turmoil in finan-
cial markets, the correlation between the two assets was low and even negative, reaffirming
the role of gold as a safe haven. The period from 2021 to mid-2022 exhibited a moderate
correlation, reflecting similar responses to global monetary policies, particularly the U.S. Fed-
eral Reserve’s interest rate adjustments. However, during 2023-2024, the correlation weak-
ened again and turned negative in several quarters, suggesting greater potential for portfolio
diversification. These findings strengthen the evidence of gold’s role as a hedge asset, while
Bitcoin serves as a high-risk diversification instrument with significant return potential.

As shown in Figure 2, Bitcoin’s volatility, measured through the conditional standard
deviation (CSD), displayed sharp fluctuations throughout the observation period. Significant
spikes occurred in Q3-Q4 2020, Q2 2021, Q1 2022, Q2-Q4 2023, and Q4 2024. The peak
CSD values exceeded 0.21, reflecting heightened risk and market uncertainty during these
periods. This pattern indicates the phenomenon of volatility clustering, in which high-volatil-
ity petiods tend to be followed by subsequent high-volatility episodes. Contributing factors
include cryptocurrency market sentiment, regulatory changes, and global macroeconomic
conditions. Although periods of declining volatility were observed, Bitcoin’s volatility con-
sistently remained higher than that of conventional assets such as gold, confirming its nature
as a speculative asset with elevated risk levels.
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Figure 4. Volatility of Bitcoin Returns Based on Conditional Standard Deviation.
Source: Processed Data, 2025
The descriptive statistics reveal notable differences in the return characteristics of
Bitcoin and gold. Bitcoin exhibits a higher mean return compared to gold; however, this is
accompanied by a substantially larger standard deviation, indicating its high volatility. The
skewness and kurtosis values of Bitcoin suggest a non-normal return distribution with fat
tails, while gold appears relatively more stable with a return distribution closer to normality.
These findings are consistent with the inherent nature of the two assets: Bitcoin behaves as a
speculative asset, whereas gold maintains its role as a more stable safe haven asset.
Correlation Analysis
Table 1. Cotrelation Analysis.

Covariance
Cotrrelation RETURN_GOLD RETURN_BITCOIN
RETURN_GOLD 3.946799
1.000000
RETURN_BITCOIN 0.195782 1.534635

0.079551 1.000000
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Pearson correlation analysis was conducted to examine the linear relationship between
the returns of gold and Bitcoin. The result shows a weak but positive correlation coefficient
of 0.195782 (= 0.20), indicating that the two assets tend to move in the same direction, but
the strength of their co-movement is relatively low. This finding suggests that while gold and
Bitcoin share some common drivers in the financial market, their return dynamics are largely
independent.

This weak correlation aligns with the theoretical expectation that gold, as a conventional
safe-haven asset, behaves differently from Bitcoin, which functions more as a speculative
digital asset. The low degree of correlation further emphasizes the diversification benefits of
combining the two assets in a portfolio. Consistent with prior literature (e.g., Guesmi et al.,
2019; Bahloul et al., 2023), investors may exploit this weak dependence to optimize the risk
return trade-off.

Stationarity and Heteroskedasticity Tests

The Augmented Dickey-Fuller (ADF) test results indicate that both gold and Bitcoin
returns ate stationary at the return level. This is essential, as non-stationary data can lead to
biased estimates in time series models. With stationary data, the volatility estimates can be
interpreted with greater validity.

Furthermore, the heteroskedasticity test using the ARCH-LM test reveals the presence
of significant ARCH effects in both assets. This implies that the variance of gold and Bitcoin
returns is not constant but instead depends on the variance of previous periods. In other
words, the data exhibit time-varying volatility. This finding provides the basis for employing
the GARCH (1,1) model, which can capture conditional heteroskedasticity.

Volatility Analysis with GARCH (1,1)

The estimation of the GARCH (1,1) model shows that Bitcoin exhibits much higher
volatility with sharper fluctuations compared to gold, which tends to be more stable. This is
evident from the average volatility of Bitcoin, which reached approximately 0.21, substantially
higher than gold’s 0.04. This finding is consistent with Bouri et al. (2020) and Dyhrberg
(2016), who documented that Bitcoin is highly sensitive to external shocks such as market
sentiment, regulatory announcements, and changes in global liquidity, unlike gold which
maintains relative stability. Similarly, Chemkha et al. (2021) emphasized that Bitcoin’s volatil-
ity clustering makes it a speculative asset, while gold continues to serve as a safe haven during
turbulent periods.

Both the ARCH and GARCH parameters are statistically significant for the two assets,
confirming the presence of volatility clustering where high volatility periods tend to be fol-
lowed by subsequent high-volatility periods. This phenomenon is more pronounced in
Bitcoin, suggesting that Bitcoin’s price turbulence can persist for a longer duration compared
to gold. These results are consistent with prior literature describing Bitcoin as a speculative
instrument with inherently high volatility.

Dynamic Correlation with DCC-GARCH

The DCC-GARCH model was employed to analyze the dynamic relationship, meaning
that the correlation between gold and Bitcoin is time-varying rather than constant. In other
words, the strength and direction of their co-movements change over different market con-
ditions, reflecting shifts in investor behavior, liquidity, and external shocks. The results show
that correlations fluctuated between —0.15 and +0.35 during 2020-2025, confirming that the
interdependence of these two assets evolves over time instead of remaining static.

From 2021 to 2023, the correlation strengthened to around 0.3—0.35, reflecting Bitcoin’s
partial integration into global financial markets. However, during the geopolitical uncertain-
ties of 2024, the correlation weakened again, suggesting that gold continued to serve as a
hedge asset, whereas Bitcoin remained more influenced by market speculation and external
factors such as monetary policy.

Opverall, this pattern highlights that combining gold and Bitcoin in a portfolio can pro-
vide diversification benefits, as their relationship does not always move in the same direction.
Implications and Discussion

These findings confirm the fundamental differences between conventional assets (gold)
and digital assets (Bitcoin). Bitcoin offers high return opportunities but entails substantial
speculative risks due to its extreme volatility. In contrast, gold consistently remains a stable
asset widely utilized by investors as a safe haven and a tool for portfolio diversification.

The practical implications of these findings are as follows:

a.  Hedging Strategy: Investors can utilize gold to hedge portfolios against extreme Bitcoin
volatility.

b.  Portfolio Diversification: The low to negative correlations suggests that combining the
two assets can improve the risk—return trade-off.
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c.  Investor Profiles: Conservative investors are better positioned to increase gold alloca-
tions, whereas aggressive investors may take on greater exposure to Bitcoin to pursue
higher returns.

d.  Theoretical Implications: The findings support modern portfolio theory (Markowitz),
which posits that combining assets with low correlations can optimize diversification.

5. Conclusions

This study confirms that gold and Bitcoin exhibit distinct characteristics over the 2020—
2025 period. Gold consistently functions as a safe haven asset with low and stable volatility,
whereas Bitcoin demonstrates speculative behavior with high volatility and greater return po-
tential. The estimation of the GARCH(1,1) model highlights the presence of volatility clus-
tering in both assets, which is more pronounced in Bitcoin. Meanwhile, the DCC-GARCH
results reveal that the correlation between gold and Bitcoin is dynamic, ranging from negative
to moderately positive.

From a practical perspective, these findings provide several key implications. First, gold
remains relevant as a hedging instrument, particularly during periods of market turmoil. Sec-
ond, Bitcoin may serve as a high-risk diversification asset, suitable for aggressive investors
seeking higher returns. Third, combining gold and Bitcoin in a portfolio can help balance risk
and return, in line with the principles of modern portfolio diversification.

For future research, it is recommended to expand the scope of analysis by incorporating
additional instruments such as crude oil, government bonds, or global stock indices to obtain
a more comprehensive view of cross-asset interactions. Furthermore, alternative approaches
such as Copula-GARCH or BEKK-GARCH models may be employed to capture more com-
plex dynamics of correlations. Such extensions are expected to further enrich the literature
on the integration of conventional and digital assets within the framework of risk manage-
ment and investment strategies.

Data Availability Statement: We encourage all authors of articles published in FAITH jour-
nals to share their research data. This section provides details regarding where data supporting
reported results can be found, including links to publicly archived datasets analyzed or gen-
erated during the study. Where no new data were created or data unavailable due to privacy
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Acknowledgments: The author expresses sincere appreciation to the academic and institu-
tional parties who have provided guidance, support, and a conducive environment for the
completion of this research. Gratitude is also extended to the scholarly forum that offered
the opportunity for dlssemmatmg this work, as well as to family and colleagues for their con-
tinuous moral support and motivation throughout the research process.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in
the design of the study; in the collection, analyses, or interpretation of data; in the writing of
the manuscript; or in the decision to publish the results.

References

Akhtaruzzaman, M., Boubaker, S., Lucey, B. M., & Sensoy, A. (2021). Is gold a hedge or a safe-haven asset in the COVID-19 crisis?
Economic Modelling, 102, 105588. https://doi.org/10.1016/j.econmod.2021.105588

Akhtaruzzaman, M., Sensoy, A., & Corbet, S. (2020). The influence of Bitcoin on portfolio diversification and design. Finance Research
Letters, 37, 101344, https://doi.org/10.1016/1.fr1.2019.101344

Bahloul, S., Mroua, M., & Naifar, N. (2022). Are Islamic indexes, Bitcoin and gold still “safe-haven” assets during the COVID-19
pandemic  crisis?  International  Journal  of Islamic  and Middle Eastern — Finance —and — Management, 15(2), 372-385.
https://doi.org/10.1108 /IMEFM-06-2020-0295

Bahloul, S., Mroua, M., & Naifar, N. (2023). Re-evaluating the hedge and safe-haven properties of Islamic indexes, gold, and Bitcoin:
Evidence from DCC-GARCH and quantile models. Journal of Islamic Accounting and Business Research, 14(8), 1167-1181.
https://doi.org/10.1108/JTABR-03-2022-0076

Baur, D. G, & McDermott T. K. (2010). Is gold a safe haven? International evidence. Journal of Banking and Finance, 34(8), 1886—1898.
].jbankfin.2009.12.008

Bouri, E., Shahzad, S. J. H., Roubaud, D., Kristoufek, L., & Lucey, B. (2020). Bitcoin, gold, and commodities as safe havens for stocks:
New  insight  through  wavelet  analysis.  Quarterly  Review — of  Economics  and — Finance, 77,  156-164.
https://doi.org/10.1016/j.qref.2020.03.004

Chemkha, R., Bensaida, A., Ghorbel, A., & Tayachi, T. (2021). Hedge and safe haven properties during COVID-19: Evidence from
Bitcoin and gold. Quarterly Review of Economics and Finance, 82, 71-85. https://doi.org/10.1016/j.qref.2021.07.006



https://doi.org/10.1016/j.econmod.2021.105588
https://doi.org/10.1016/j.frl.2019.101344
https://doi.org/10.1108/IMEFM-06-2020-0295
https://doi.org/10.1108/JIABR-03-2022-0076
https://doi.org/10.1016/j.jbankfin.2009.12.008
https://doi.org/10.1016/j.qref.2020.03.004
https://doi.org/10.1016/j.qref.2021.07.006

Proceeding of the International Conference on Management, Entrepreneurship, and Business 2025 (December), vol. 2, no. 2, Ramadhan & Kusuma 567 of 567

Dyhrberg, A. H. (2016). Bitcoin, gold and the dollar — A GARCH volatility analysis. Finance Research Letters, 16, 85-92.
https://doi.org/10.1016/j.£r1.2015.10.008

Guesmi, K., Saadi, S., Abid, 1., & Ftiti, Z. (2019). Portfolio diversification with virtual currency: Evidence from Bitcoin. International
Review of Financial Analysis, 63, 431—437. https://doi.org/10.1016/].irfa.2018.03.004

Gutama, Z. A. (2025). Pengujian peran emas dan Bitcoin sebagai aset safe haven: Stabilitas vs spekulasi. [Unpublished manuscript].

Pavkovi¢, A., Andelinovi¢, M., & Pavkovi¢, I. (2019). Achieving portfolio diversification through cryptocurrencies in European markets.
Business Systems Research, 10(2), 85-107. https://doi.org/10.2478 /bsrj-2019-020

Rusmita, S. A., Filianti, D., Mayasani, E. N., & Samad, K. A. (2023). Gold characteristics as safe haven and assets diversification for
Sharia stocks in Indonesia. Retrieved from https://scholar.unair.ac.id/en/publications/gold-characteristics-as-safe-haven-and-
assets-diversification-for

Uss, S., Gupta, R., & Ramanathan, P. (2023). Evaluating the hedge and safe haven roles of gold and Bitcoin during global uncertainty.
Journal of Financial Stability, 63, 101108. https://doi.org/10.1016/].jfs.2023.101108

Widjaja, M., Gaby, & Havidz, S. A. H. (2024). Are gold and cryptocurrency a safe haven for stocks and bonds? Conventional vs Islamic
markets during the COVID-19 pandemic. Eurgpean Journal of Management and Business Economics, 33(1), 96-115.
https://doi.org/10.1108/EJMBE-05-2022-0135

Zhang, X., & Li, J. (2024). Dynamics of gold and cryptocurrency volatility: Implications for portfolio diversification. International Review
of Financial Analysis, 86, 102234. https://doi.org/10.1016/}.irfa.2024.102234



https://doi.org/10.1016/j.frl.2015.10.008
https://doi.org/10.1016/j.irfa.2018.03.004
https://doi.org/10.2478/bsrj-2019-020
https://scholar.unair.ac.id/en/publications/gold-characteristics-as-safe-haven-and-assets-diversification-for
https://scholar.unair.ac.id/en/publications/gold-characteristics-as-safe-haven-and-assets-diversification-for
https://doi.org/10.1016/j.jfs.2023.101108
https://doi.org/10.1108/EJMBE-05-2022-0135
https://doi.org/10.1016/j.irfa.2024.102234

