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Abstract: The question that an asset could serve as a good store of
value has been brought up a number of times, especially due to major
market shocks. Despite the long-held belief that gold serves as a safe
haven, a growing body of contemporary literature perpetually as-
sesses this notion. Whether cryptocurrencies, namely Bitcoin as the
most well-known of them, as an asset, can serve as a safe haven or
hedge gains traction in research. This study investigates the relation-
ship of gold and Bitcoin to S&P 500 stock index and the possibility
that these might serve as a safe haven in respect to stock indexes. The
results show that, when analysed the safe haven properties of either
gold or Bitcoin, there is evidence that Bitcoin has negative and statis-
tically significant relationship with the stock market making it good
proponent for safe haven. On the other hand, gold has non-positive
correlation with the stock market, which adds to the basic readings
that it is good hedge asset.
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The context and importance, that is, the role of hedge/safe haven assets is con-
ditioned on the premise that financial markets are inherently volatile, with pe-
riods of significant instability often triggered by different events. During such
times, investors seek refuge in assets that can preserve value and mitigate losses.
These assets, known as safe haven assets, are crucial for portfolio diversification


mailto:mico.apostolov@unito.it
mailto:s.scagnelli@ecu.edu.au
mailto:lorenzo.vasile@unito.it

Journal of Central Banking Theory and Practice

and risk management. Traditionally, gold has been regarded as the quintessential
safe-haven asset due to its historical stability and intrinsic value (Baur & McDer-
mott, 2010). However, the advent of digital currencies, particularly Bitcoin, has
introduced a new potential safe haven asset, prompting a re-evaluation of tradi-
tional investment strategies (Bouri et al., 2017; Dyhrberg, 2016a).

This research aims to compare the effectiveness of Bitcoin and gold as hedge or
safe-haven assets. By analysing their performance during periods of market stress,
we seek to determine whether Bitcoin can serve as a viable alternative to gold. The
analysis will focus on the relationship between Bitcoin (BTC), gold (GC), silver
(SI), the S&P 500 index (SP500), and the CBOE Volatility Index (VIX), which
serves as a measure of market volatility and investor sentiment (Cheah et al,,
2018; Klein et al., 2018).

The relevance of this study can be found in the implications for investors and
policymakers understanding these specific properties of Bitcoin and gold. For
investors, identifying reliable hedge or safe haven assets is essential for effective
portfolio management and risk mitigation (Baur & Lucey, 2010). For policymak-
ers, insights into the behaviour of these assets during crises can inform regula-
tory decisions and financial stability measures (Corbet et al., 2018). This study
contributes to the ongoing debate on the role of digital currencies in modern fi-
nancial markets and provides empirical evidence to guide investment and policy
decisions.

This article is organized as follows. In the next section, we present a condensed
theoretical framework and elaborate the main objectives. We use separate sec-
tion to build the analytical framework, followed by the methodology where we
explain the data and empirical model. There is a specific section for analysis and
discussion of the results and effects where we convey our findings, linking the
empirical evidence to theoretical underpinnings. The article ends with conclu-
sions and suggestions for future research.

2. Theoretical Framework

A hedge or safe haven

Unexpected declining returns and high volatility have been an integral charac-
teristic of stock markets. Therefore, in such cases the investors are concerned
with using investment vehicles that are defined either as hedge or, in extreme
declines, as safe haven. A safe haven asset is considered the asset that holds value
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in adverse market conditions, thus, enabling the investors to protect their wealth.
One of the most important factors that makes investors seek for a safe haven is
as a response to severe market shocks in a short period of time. The essence of
such movement during severe market stress infers that investors take different
positions in normal times compared to extreme adverse market conditions. An
accepted framework to analyse gains and losses is the prospect theory that holds
the theoretical foundations to examine the presence of safe haven. Prospect the-
ory states that entities make their decisions based on perceived gains rather than
perceived losses, therefore investigating the loss-aversion of investors (Tversky
& Kahneman, 1992). In this regard, investors are either prone to allocating their
assets into save haven or hedge which is in average correlation with another asset.

Further, a strong/weak hedge is defined as an asset that is negatively
correlated/uncorrelated with another asset or portfolio on average (Baur & Lu-
cey, 2010; Baur & McDermott, 2010). It must be said that a hedge does not have
the property of reducing losses in periods of extremely declining markets, be-
cause there could be both positive and negative correlation on average (Hood &
Malik, 2013).

On the other hand, a strong/weak safe haven is defined as an asset that is nega-
tively correlated/uncorrelated with another asset or portfolio in certain periods
only (Baur & Lucey, 2010). A specific characteristic is the non-positive correla-
tion (zero or negative) in extreme market conditions for periods of stock market
declines (Hood & Malik, 2013).

Gold is a very suitable asset for such an analysis, and there is an established litera-
ture that examines the suitability for this asset as safe haven or hedge. In general,
precious metals can be used to hedge adverse market conditions because of their
quality to perform best during high market volatility (Hillier et al., 2006). Fur-
ther, gold can be used as safe haven in extreme market conditions or hedge, on
average, against stocks (Baur & Lucey, 2010).

Bitcoin has sometimes been dubbed as digital gold; however, there is lack of con-
sensus on this issue (Selmi et al., 2018). The main similarities between gold and
bitcoin that can lead to taking under consideration of Bitcoin as either hedge or
safe haven asset are the scarcity and cost of extraction, as well as, the fact that
both assets lack governmental control, thus have finite supply (Dyhrberg, 2016a,
2016b). Further, due to such specificities of Bitcoin and its unique pricing mech-
anism it is also taken under consideration in high market uncertainty (Selgin,
2015; Shahzad et al., 2019).
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On Gold

There is a significant body of literature that discuses safe haven and hedge prop-
erties of gold and the possibility for such characteristics for Bitcoin. In time of
market stress investors, focus on safe haven assets that indicates that such adverse
market conditions are opposed to normal market conditions. Hence, in such cas-
es prospect theory is used because it analyses gains and losses, where investors
evaluate their actions discarding final wealth levels and focus on valuing gains
and losses differently (Tversky & Kahneman, 1974). Gold has been considered
as safe haven asset in number of studies, where some observe the influences and
nature of the gold market (Capie, Mills, & Wood, 2005; Tully & Lucey, 2007), and
others put their attention on safe havens (Kaul & Sapp, 2006; Kopyl & Lee, 2016).
Further, it is regarded to be a key component of monetary reserves, as well as,
important asset for trading and currency hedging (Azimli, 2024; Capie, Mills,
& Wood, 2005; Chiang, 2024), thus, investigating the dynamics of prices offers
explanations on the relationship to other commodities and currencies (Adrangi,
Chatrath, & David, 2000).

In times of crises, there is a strong motivation to test the viability of gold as safe
haven or hedging asset from losses in the financial market. Thus, evidence shows
that gold can hold its value if stock markets experience extreme negative returns
(Baur & Lucey, 2010). Important features are the inflation-hedging ability and the
exchange-rate hedging potential of gold (Capie, Mills, & Wood, 2005; Sherman,
1982). The safe haven properties have been analysed against various currencies,
as well as, its relation to bonds (Kaul & Sapp, 2006; Ranaldo & Soderlind, 2010).
The financial contagion literature finds that when investors are faced with losses,
they shift their portfolios reflecting their fears in relative and absolute terms to-
wards the average portfolio in environment of market shocks (Calvo & Mendoza,
2000; Forbes & Rigobon, 2002). Another line of thought, that is, the flight to
quality literature states that in times of market shocks the investors move their
portfolio from stocks to bonds (Hartmann, Straetmans, & de Vries, 2004; Soylu
& Giiloglu, 2019), thus giving favourable background for analysis of potential
hedging or safe haven assets. Thus, safe haven properties of gold have been exten-
sively discussed in the literature giving most of the for and against arguments for
considering gold for such a role (Areal, Oliveira, & Sampaio, 2015; Bilgin et al.,
2018; Ciner, Gurdgiev, & Lucey, 2013).

In modern asset allocation, gold has long been regarded as a crucial element in
a diversified investment portfolio. Its unique properties make it an attractive
choice for investors seeking to mitigate risk and enhance returns. Unlike stocks
and bonds, gold does not generate income or dividends; instead, it offers capital
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appreciation and acts as a hedge against inflation and currency fluctuations. In
times of market volatility, gold's historical stability provides a safe harbour for in-
vestors, helping to preserve wealth and protect against losses in other asset classes
(Bekiros et al., 2017). During periods of economic instability or market down-
turns, gold often moves independently or in the opposite direction of traditional
investments like equities and fixed income securities. This inverse relationship
can help reduce overall portfolio volatility and enhance risk-adjusted returns. By
allocating a portion of their assets to gold, investors can achieve a more balanced
and resilient portfolio (Lucey & Li, 2015).

On Bitcoin

Global investors are also considering investing in cryptocurrencies, such as Bit-
coin in recent years. Further, there is significant research related to many aspects
of Bitcoin, specifically analysing its hedging capabilities (Dwita Mariana, Eka-
putra, & Husodo, 2021; Dyhrberg, 2016a, 2016b; Pal & Mitra, 2019; Wang et al.,
2019), relationships with other assets, such as currencies, bonds, equities (Jin et
al., 2019; Klein et al., 2018), cryptocurrency uncertainty index (Chowdhury &
Damianov, 2024; Lucey et al.,, 2022) or price influencing factors (Demir et al,,
2018; Panagiotidis et al., 2019).

In this paper, two strains of Bitcoin literature are used. The first one analyses
Bitcoin as a hedging or safe haven asset, that is, its attributes against uncertainty.
Thus, the capability to be used as hedge against uncertainty, even to be proposed
by scholars as safe haven, comes because its creation in a period of high eco-
nomic uncertainty; hence, it is measured against uncertainty indicators. In the
first instance, the attention is given to economic policy uncertainty (EPU) (Baker
et al.,, 2016) where positive correlation to Bitcoin is observed, indicating that it
can serve as a hedging asset. The second instance of measurement is against the
stock market volatility index (VIX) (Bouri et al., 2017) where if there is low or
high uncertainty, in short term, Bitcoin can be used as a hedge against global
uncertainty. Further, some studies have been examining the relationship with oil
price uncertainty identified through CBOE crude oil ETF volatility index (OVX)
(Bouoiyour et al.,, 2019; Das et al., 2020). In most cases, the hedging ability of Bit-
coin is considered to be limited, thus, it can be used under certain conditions to
hedge risks and diversify investments. On the other hand, because of its volatility,
high transaction costs and low liquidity, some of the research warns or opposes
its use as safe haven (Smales, 2019). Further, during severe market downturn,
such as during the last major pandemic, Bitcoin did not show key features of safe
haven asset due to the direction of its price change which was in the same course
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as the S&P 500 index (Conlon & McGee, 2020), thus the diversification into Bit-
coin will potentially increase the downward risk of the portfolio.

The second line of research pairs Bitcoin to different assets such as gold, oil and
others in order to determine comparative advantages or disadvantages of using
this asset as safe haven or hedge. Interesting analyses can be found on the func-
tion of Bitcoin, precious metals, and oil as safe havens in the US stock market
during the period of elevated uncertainty around the US presidential election
(Bouoiyour et al., 2019). According to these findings, Bitcoin can only be used as
a short-term safe haven, while precious metals (gold and silver) can be utilized
as a medium- and long-term safe havens. Oil's hedging ability is considered un-
stable. Other research paths using the GARCH model and quantile regression
with dummy variables argue that neither gold nor bitcoin can be used as a hedge
against economic policy uncertainty and that their hedging capacities are only
limited in extremely bull or bear markets (Wu et al., 2019).

Bitcoin and Gold

Divergent opinions exist among other academics regarding the hedging or safe
haven potential of gold and bitcoin. It is argued that Bitcoin does not have the
same hedging qualities as gold, and its use as a currency is extremely restricted
(Baur et al., 2018). On the other hand, it is more of a speculative asset because
Bitcoin has performed rather poorly in terms of price stability and availability
(Shahzad et al., 2019) which could make it an alternative investment for high-
value assets like gold and commodities. Further, another research streams that
analyse major market shocks claim that Bitcoin proved ineffective as a hedge
against the risks associated with the crude oil market, while gold might act as a
safe haven asset (Das et al., 2020). As a result, there is no consensus in the litera-
ture regarding whether Bitcoin can hedge against risk similarly to other assets.
Based on the previously affirmed literature, Bitcoin and gold have different hedg-
ing characteristics, proving that there are still some differences between the two.
In contrast to the lengthy history of gold's involvement in human economic life,
Bitcoin's development is still in its infancy and has not yet achieved the same level
of global acceptance as gold. Furthermore, Bitcoin exhibits distinct features and
is more susceptible to the policies imposed by large economies than gold. As a
result, it is subject to greater influence from policy changes.

A growing body of studies is addressing the question of whether cryptocurrency,
or Bitcoin, can serve as a safe haven, thus, an equities portfolio containing Bit-
coin may improve risk return (Briere et al., 2015), or even it might become an
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inflation hedge (Bouri et al., 2017). Further, Bitcoin can occasionally be seen as
a safe haven against stock risk (Fang et al., 2019), and because it is not tied to
conventional assets, it is especially helpful during emergencies (Gil-Alana et al.,
2020). However, Bitcoin is a weak safe haven for the stock market but a robust safe
haven for oil (Corbet et al., 2020). Nonetheless, a significant number of studies
refute the idea that cryptocurrency might serve as a safe haven or a hedging asset
(Goodell & Goutte, 2021; Klein et al., 2018). This is because there could be lower
correlation with equity markets in times of stable and high economic growth
and low interest rates, where they have moved in the same direction as the stock
market (Choi & Shin, 2022; Conlon & McGee, 2020). On the other hand, the role
of Bitcoin is within the confines of being a portfolio diversifier; however, gold is
considered a superior portfolio diversifier than Bitcoin, especially for risk-averse
investors (Pho et al., 2021).

Both Bitcoin and gold offer unique advantages as investment options. Gold's his-
torical significance, intrinsic value, and stability make it a trusted hedge and safe
haven. On the other hand, Bitcoin's scarcity, portability, and potential for high
returns attract a new generation of investors seeking alternatives to traditional
assets. The choice between Bitcoin and gold ultimately depends on individual
investment goals, risk tolerance, and preferences. While gold remains a timeless
store of value, Bitcoin's innovative technology and growing acceptance hint at a
future where digital assets play an increasingly significant role in wealth preser-
vation.

3. Methodology
Definitions

In accordance with Baur and McDermott (2010), we define a safe haven and a
hedge as follows:

Hedge: An asset that, on average, has no correlation or a negative correlation with
another asset or portfolio is defined as a hedge. On average, a rigorous hedge has
a (strictly) negative correlation with another asset or a portfolio. Since the asset
may have a positive correlation during stressful or turbulent market times and a
negative correlation during regular times with an average negative correlation, a
hedge does not have the (particular) ability to reduce losses during these times.
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Diversifier: An asset is considered a diversifier if it has an average positive correla-
tion (albeit not a perfect one) with another asset or portfolio. Since the correlation
feature must only hold on average, the diversifier, like the hedge, lacks the (par-
ticular) ability to minimize losses in extremely unfavourable market conditions.

Safe haven: An asset that is uncorrelated or negatively correlated with another
asset or portfolio during periods of market stress or volatility is considered to be
a safe haven. In severe market situations, the unique characteristic of a safe haven
asset is its non-positive correlation with a portfolio. The correlation should not
be positive or negative on average but only be zero or negative in specific periods.

Data

The data consist of daily closing spot prices for gold (GC), bitcoin (BTC), silver
(SI), the S&P 500 Index (SP500), and VIX (VIX). All the data used in the paper
was obtained from Yahoo Finance via STATA. The data covers from September
14, 2014 to January 3, 2025.

The prices of all precious metals are expressed in US dollars per troy ounce and
are traded at COMEX in New York. The CBOE VIX is one of the most extensively
utilised volatility indices by investors as a benchmark. VIX is a consensus indica-
tor of short-term volatility in the equity market since it expresses a 30-day im-
plied volatility derived from S&P 500 traded options. For Bitcoin, Yahoo Finance
uses CCC (CoinMarketCap) in New York that provides information and data
such as prices, trade volumes, and market capitalization on cryptocurrencies, so
the standard quote of Bitcoin is BTC/USD. Descriptive statistics for each of the
five series under study are shown in Table 1.
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Empirical Model

This section introduces the econometric model that we employ to examine the
hedging and safe haven characteristics of various assets in relation to the stock
market. We make the assumption that the asset price in each scenario is reliant
on shifts in the stock market and that this relationship is not continuous but
rather impacted by extreme market circumstances. We employ the regression
model as follows (Baur & McDermott, 2010):

Rasset, r =4a + bletock, t + & (1)
b’ =cpt CID(Rstockql()) + cZD(Rstockq5) + C3D(Rstackq1) (2)
hy = wtagfy + Bhe_y €)

The link between the stock returns and each asset (gold, bitcoin, silver, or VIX)
is modelled by Equation (1). The parameters to estimate are a and b,, where ¢, is
the error term. In Equation (2) stipulates the model for the parameter b,, and the
parameters to be estimated are ¢y, ¢; , ¢, ,and c3. Extreme stock market features
are captured by the dummy variables D(...), which are equal to one if the stock
market surpasses a threshold determined by the first, fifth, and tenth percen-
tiles of the stock market's return distribution. A relationship between specific
asset and the stock market is evident if one of the parameters, c¢;, c,, or c;, is
significantly different from zero. If the parameters in Equation (2) are negative
and statistically different from zero, then the asset serves as a strong safe haven.
On the other hand, the asset would be a weak safe haven if the parameters were
non-positive. Indeed, to take under consideration the heteroscedasticity in time
series data, Equation (3) offers a GARCH(1,1) model. Using Maximum Likeli-
hood methods, all equations are simultaneously calculated.
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4. Results Figure 1: Movement in levels of the
S&P 500, Gold and BTC

The following figures show the move-

ments of the specificanalysed assetsin- 7000 120000
dividually and comparatively. Figure 1 8000 - 100000
shows the movement of S&P 500 stock iggg 180000
index, Gold (GC), and Bitcoin (BTC) | § ; ‘W-eoooo
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14, 2014 to January 3, 2025. The S&P  1000- Rt »;‘ Wl 120000
500 and the price of Gold are measured 0t i JOJ: — 0
on the left vertical axis, while Bitcoin 2223232239 2

is on the right vertical axis. Here we
can visually compare the movements
of these three key variables. Figure 2
shows the individual movements of all ~ Source: Authors calculations
variables under study.

We also present the results from the model estimated above. Table 2 shows the
estimates of a regression model given by Equations (1), (2), and (3). An asset is
deemed a strong safe haven if the parameters in Equation (2) are negative and
significant, whereas it is considered a weak safe haven if the parameters are
non-positive.

The results from the GARCH(1,1) model, gold and Bitcoin both serve as effective
hedges due to their statistically substantial negative connection with the S&P
500. Upon examining the related coefficients, we discover that BTC has a sig-
nificantly larger coefficient (in absolute value) than gold, suggesting that it is a
lot more effective hedge. However, silver and VIX have a positive correlation,
indicating that these cannot be considered as hedge, but rather move with the
stock market as a whole.

When the safe haven properties of either gold or Bitcoin are analysed, there is
evidence that BTC exhibits negative and statistically significant relationship with
the stock market, making it a good candidate for a safe haven. On the other hand,
gold (GC) has only non-positive, but not statistically significant relationship with
the stock market, which adds to the basic readings that it is a good hedge asset.
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Figure 2: Movement in levels of all analysed variables
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The movements of percentiles are quite interesting to grasp as there are mixed
results where GC and BTC move along with the stock market. The 1** percentile
of both assets is positive, which may indicate that when a shock is present, all
assets move along at the same moment. However, there is divergence further if
considering 5™ and 10™ percentiles. Thus, if we examine the percentile results,
GC is negative at 5" percentile, and BTC is negative and statistically significant
at the 10'" percentile.
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As previously mentioned, the characteristic of a safe haven asset is that, in the
event of severe market conditions, its return is either negatively correlated with
another asset or non-correlated with a portfolio. As a result, we are interested in
correlation during particular time periods, which is related to the characteristics
of hedging or diversifier assets. Some percentiles have positive coefficients, albeit
negligible. Given that the correlation between returns is negative but negligible,
we may infer from daily data that gold can be viewed as a hedging asset for the
S&P 500 Index. On the other hand, with the exception of Bitcoin’s position in
lower percentiles, Bitcoin has significant correlation to be considered as save ha-
ven asset for the S&P 500 Index.

Table 2: Hedge and safe haven assessment

(1 ) 3) (4) (5 (6) 7 (8)
VARIABLES GC ARCH BTC ARCH GC ARCH BTC ARCH
g 39.59%** 1,146%**
(0.179) (7.097)
4462%** 123.0%%*
VIX
(0.0807) (2.295)
0.196*** 11.99***
SP500
(0.000666) (0.0356)
1.012%%* 1.055%** 1.009*** 1.036***
L.arch
(0.0404) (0.0322) (0.04298) (0.0298)
Laarch -0.00184 -0.00297%** -0.000731 -0.000904***
.gard
g (0.00113) (0.000517) (0.00226) (0.000327)
11.98*** 465.7%%*
q_SP500_1
(0.568) (20.27)
-3.310 125.7
q_SP500_5
(3.350) (14.7)
1.989 484 8***
q_SP500_10
(3.281) (113.8)
J1.27%%%  5580%*¥* 46 099%**  317468**¥* 052 8¥** 311X g 31¥E* 4)0,309%**
Constant
(2.399) (5.750) (91.64) (22178) (2.569) 41.72) (87.44) (33,608)
Observations 2,589 2,589 2,589 2,589 2,589 2,589 2,589 2,589

Standard errors in parentheses
06 p. 20,01, ** p<0.05, * p<0.1
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Figure 3: Scatterplot Matrix
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5. Conclusion

Finding a safe haven for their investments is essential for investors, particu-
larly during times of market volatility. The hedging and safe haven qualities of
different assets must therefore be re-evaluated continuously. Indeed, the latest
regulatory developments, approvals of exchange-traded fund (ETF) and wider
inclusion of new asset classes in investor’s portfolios may favour a specific shift
towards broadening the investment base and seeking for new, innovative ways to
be increase safety during market shocks.

The study also provides evidence of the changing safe haven property of assets
over a longer period. Specifically, gold, a traditional asset, loses its role as a safe
haven asset and it is used more as a hedge. On the other hand, somewhat odd
development is that Bitcoin slowly emerges as a safe haven asset for the stock
markets. Additionally, Bitcoin shares several traits with gold, which has sparked
interest among academics and investors. Thus, as a new asset class, it is still grow-
ing and will take some time for most investors to accept it as a safe haven invest-
ment, as opposed to just being a speculative one.

These findings help asset managers and investors in selecting the best safe haven
investments, particularly during times of market shocks. Furthermore, the find-
ings can help portfolio managers employ more effective hedging techniques to
lessen the negative effects of market volatility. Because policy shifts can signifi-
cantly affect the future relationship between stocks, foreign exchange currencies,
commodities, and cryptocurrencies, policymakers must carefully consider the
role of changes to the policy environment.

6. Limitations

In addition to the US stock market under study, a more comprehensive investiga-
tion is required to see whether the function of safe haven/hedging assets in other
markets has evolved. Second, only two safe-haven assets are being examined:
Gold and Bitcoin. Therefore, future researchers may include more asset classes
and stock market indices in their research to obtain more thorough research re-
sults.
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