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Abstract: Bitcoin (BTC) represents an emerging asset class, offering investors an alternative avenue
for diversification across various units of exchange. The recent global banking crisis of 9 March 2023
has provided an opportunity to reflect on how Bitcoin’s perception as a speculative asset may be
evolving. This paper analyzes the volatility behavior of BTC in comparison to gold and the traditional
financial market using GARCH models. Additionally, we have developed and incorporated a bank
index within our volatility analysis framework, aiming to isolate the impact of financial crises while
minimizing idiosyncratic risk. The aim of this work is to understand Bitcoin’s perception among
investors and, more importantly, to determine whether BTC can be considered a new asset class. Our
findings show that in terms of volatility and price, BTC and gold have responded in very similar
ways. Counterintuitively, the financial market seems not to have experienced high volatility and
significant price swings in response to the March 9th crisis. This suggests a consumer tendency to
seek refuge in both Bitcoin and gold.

Keywords: Bitcoin; bank crisis; cryptocurrency; GARCH; gold

JEL Classification: F65; G11; C58; G10; G15; G18; O16

1. Introduction

Bitcoin emerged as a digital response to the Great Recession of 2008. In 2009, Bit-
coin: A Peer-to-Peer Electronic Cash System was published under the pseudonym ’Satoshi
Nakamoto’ (Nakamoto 2009). The goal was to create an electronic payment system based
on cryptographic proof rather than trust, allowing two parties to transact directly with each
other without the need for a trusted third party. The BTC tokens were created to serve as a
manifestation of collectible items, a store of value, a medium of exchange, and a unit of
account. They can be transmitted through a decentralized peer-to-peer network across time
and space via the blockchain database (Rudolf et al. 2021).

The short history of Bitcoin shows a price trend following a specific cyclical pattern.
Every 210,000 blocks, roughly equivalent to four years’ time, the block rewards provided to
Bitcoin miners for processing transactions are cut in half. We call this phenomenon halving.
This event is perceived by the market as an increase in the scarcity of BTC. Consequently, its
price has historically experienced significant appreciation during halving periods. During
the last halving cycle in 2020, the price of BTC exceeded $60,000.

The cryptocurrency market, growing steadily since 2009, garners interest from financial
institutions, companies, and governments. Despite lacking formal recognition as a distinct
asset class, evolving acceptance is evident. When Grayscale won the lawsuit against the
SEC’s review of its Spot ETF application, it resulted in a 6% increase in Bitcoin’s price. On
10 January 2024, the first spot ETFs on Bitcoin were approved, confirming the introduction
of this asset into international finance.
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The approval of the ETF has generated a strong bullish momentum in the months
leading up to it; however, this does not justify an increase in use cases. Nevertheless, global
examples of adoption are already present: the legal adoption of Bitcoin by El Salvador
alongside the US dollar, and the increasing daily use in countries such as Nigeria and
Lebanon, highlight the growing acceptance of cryptocurrencies worldwide. Some use
crypto due to the lack of banking infrastructure in the country, to hedge against inflation,
or for remittances (Gowda and Chakravorty 2021; Ndinga 2023; Raydan 2022; Suberg 2023;
World Bank 2022; Young 2023).

However, the important influence that investors’ behavior has in the world of cryp-
tocurrencies is evident. Indeed, investors seek high profits, influenced by market sentiment
and media attention (especially social media). However, herding behaviors and ongoing
market inefficiencies persist, as evidenced by previous cycles characterized by the forma-
tion of speculative bubbles (Almeida and Gonçalves 2023).“Rational bubbles exist when
investors anticipate that they can profitably sell an over valued asset at an even higher
price. In contrast, irrational bubbles are formed when investors are driven by psychological
factors unrelated to the asset’s fundamental value” (Cheah and Fry 2015).

Crypto assets are increasingly being viewed as an alternative investment and are even
being recognized as a new asset class by various investors, including banks, family offices,
asset managers, brokers, and retail investors. Ciaian et al. (2016) assert Bitcoin demands
analysis beyond traditional currencies, viewing it as a hybrid entity involving currency,
speculative asset, and safe-haven aspects. Dyhrberg (2016a) sees shared traits with both
currencies and commodities. Klein et al. (2018) draw parallels between Bitcoin and gold
but highlight market differences.

As outlined in research conducted by Pandey et al. (2023); Vo and Le (2023); Yousaf and
Goodell (2023), the repercussions of the collapse of some international banks as of 9 March
2023 were evident in several sectors. American stocks and international banking shares
displayed notable adverse returns. However, some financial assets reacted particularly
well to the risk of an international banking crisis. Gold, above all, confirmed its role as a
safe-haven asset. Surprisingly, however, Bitcoin also reacted positively to this risk. In our
opinion, Bitcoin’s reaction to the fear of a systemic banking crisis is a clear indication of the
changing perception that BTC is gaining among investors and within international finance.

The purpose of this paper, however, is not to provide a historical analysis of BTC’s
performance but rather to analyze two fundamental issues. Firstly, we aim to understand
the real perception of Bitcoin among investors. It is true that the cryptocurrency market is
prone to speculative bubbles and market inefficiencies and amplifies numerous cognitive
behavioral biases (Almeida and Gonçalves 2023). However, in our view, the recent banking
crisis that began on 9 March 2023 provides significant insights into the current perception
of Bitcoin by investors. Secondly, we aim to understand whether BTC can be defined
as a new asset class. In fact, in a May 2021 report titled Crypto: A New Asset Class?,
Goldman Sachs declared that Bitcoin is now considered an investable asset despite its high
idiosyncratic risk (Nathan et al. 2021). The two realms, as defined by Galati and Capalbo
(2023), traditional finance and cryptocurrencies, are already intimately connected. It is,
therefore, important to analyze the developments in the world of cryptocurrencies and
understand their implications for traditional markets.

In the past, Bitcoin has often been perceived as a panacea capable of replacing financial
institutions and providing refuge from sovereign risk and weaknesses in the global financial
system (Bouri et al. 2017, 2020; Luther and Salter 2017). Its price surged during the European
debt crisis of 2010–2013 and the Cypriot banking crisis of 2012–2013 (Luther and Salter
2017), as some investors sought Bitcoin as a shelter against political and sovereign risks.
However, in 2013, Bitcoin was still a relatively new asset and was affected by an even
higher speculative component than what we observe today.

This study assumes significant importance in identifying the shift in perspective that
investors appear to have had on BTC. It is no longer just a speculative asset with high volatil-
ity, subject to speculative bubbles, but potentially also an asset that, like gold, can protect
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investors from potential economic and financial crises and/or external shocks. It could
be a complementary asset to traditional finance but also, in a sense, an alternative, as it is
separate and autonomous (because it is decentralized) from the traditional banking system.

In order to isolate and better analyze the impact of the Silicon Valley Bank (SVB) crisis
on the banking sector, we developed a bank index. This is a weighted index of the top
capitalized banks in the Standard & Poor’s 500 market. By integrating this index into
our analysis, we aim to grasp insights about the post-crisis turbulence and persistence
of volatility. This will be practically achieved by employing symmetric and asymmetric
GARCH models.

This paper is structured as follows: In Section 2 and 3, we provide a comprehensive
review of the pertinent literature to which this study seeks to make a valuable contribution,
elucidating our research hypothesis in the process and presenting the current macroeco-
nomic scenario. In Section 4, the data are presented and the methodology explored. A
discussion of our findings is presented in Section 5 and Section 6 concludes.

2. Literature Review

Cryptocurrencies represent a relatively recent new industry. Since its inception in 2009,
Bitcoin (BTC)1 has witnessed numerous developments over its fifteen-year history. BTC is
characterized by a limited coin supply, with only twenty-one million coins scheduled for
issuance. This issuance will most likely continue until 2140, at which point the last coin is
expected to be mined (Phillips 2022).

BTC adopts a decentralized technology on a global scale, promising to bring greater
security, transparency, auditability, and efficiency to currency transactions (Scott et al. 2017).
Investor perception around BTC is subject to strong emotional reactions (Ahn and Kim
2021), but we can argue that Bitcoin’s volatility is also due to its low market capitalization
compared to other more mature markets (Rudolf et al. 2021). The state of the art has
addressed the topic of BTC as an alternative investment, but its instability tends to deter
from this type of investment. However, observed from a long-term perspective, Bitcoin
becomes less speculative (Rudolf et al. 2021; Yermack 2015). Conversely, increased volume
and liquidity typically result in reduced volatility (Frino et al. 2011).

Since its creation, BTC has experienced numerous price fluctuations but continues to
exhibit a long-term bullish trend (Murty et al. 2022). The price of Bitcoin surpassed $1 in
February 2011. However, in June 2011, Bitcoin experienced its first bubble, rising to $31
before sinking below $10 again (Murty et al. 2022). Subsequently, in April 2013, Bitcoin
reached $200, and by the end of November that year, it was above $1000. Bitcoin rose to
$19,000 in January 2017, after which we witnessed the 2018 bubble burst driven by a boom
in initial coin offerings (ICOs) (Murty et al. 2022). Bitcoin’s price surpassed $60,000 in April
2021, setting a new record. To date, the price, after a long crypto winter, is back around
$60,000, driven mainly by the approval of spot ETFs on 10 January 2024.

Given its parabolic price trend, one can only speculate about the kind of asset BTC
might be associated with. Could it align more with stocks, bonds, or gold? Is it primarily a
speculative asset or a reliable store of value?

According to Rudolf et al. (2021), traditional stores of value hold value due to their
scarcity when large networks of people seek them or due to their income-generating
capacity of those assets. If a commodity possesses utility but is not scarce, it cannot be
considered a store of value. Bitcoin’s scarcity arises from two specific characteristics:
its decentralized network, with thousands of nodes, makes it impossible to change the
network’s operation without taking control of the entire network and the impossibility of
imitating/cloning BTC due to the accumulated network effects over the years (Böhme et al.
2015; Neureuter and Kuiper 2023; Rudolf et al. 2021).

Hence, we believe that BTC could be associated more as a store of value or as an
alternative asset to gold, given the extensive literature on the topic, rather than merely
being considered a speculative asset.
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Many studies on cryptocurrencies have explored whether Bitcoin can be considered
as virtual gold (Klein et al. 2018) as well as its hedging ability against traditional assets
(Wang et al. 2019). On the other hand, BTC appears to behave very similarly to gold, and
over time, its volatility seems to decrease while often exhibiting higher returns compared
to both gold and major stock indices (Jareño et al. 2020). Bitcoin can be used as a hedge
against Financial Times stock index securities and the US dollar even in the short term
(Dyhrberg 2016b; Rudolf et al. 2021).

Therefore, like gold, Bitcoin can be included in the range of tools available to market
analysts to hedge specific market risks (Corbet et al. 2019), showing superiority over both
gold and commodities (Bouri et al. 2020), and it can be considered a significant asset for
portfolio diversification (Hatemi-J et al. 2022).

Anyway, the literature on BTC tends also to emphasize the immaturity of the crypto
market (Conlon and McGee 2020; Corbet et al. 2020; Murty et al. 2022), highlighting how
investors tend to flee from risky assets like cryptocurrencies during turbulent periods.
However, we do not refute this hypothesis but rather emphasize the ongoing change of
perspective on BTC, which clearly distinguishes it from the rest of cryptocurrencies (consider
the approval of ETFs in January 2024). Its inflation rate is about 1.8%, similar to gold’s
current rate (WGC 2019). Unlike gold, Bitcoin’s supply is provably finite, establishing it
as a uniquely credible digital asset with an immutable monetary policy (Neureuter and
Kuiper 2023).

Our paper deviates from the existing literature by attempting to assign a distinct role
to BTC, essentially considering it as a separate asset. It is hybrid in a certain way, containing
both speculative and safe haven aspects. The structure of Bitcoin significantly influences
our perspective. For example, its potential limitation in the number of coins leads us to
consider it as a scarce resource, similar to gold. However, we believe that Bitcoin represents
more than just a scarce resource and therefore a store of value. We believe that BTC can
assume a novel role among the various asset classes available today. Its nature is inherently
linked to the traditional market, yet it remains distinct (or isolated) from it (Corbet et al.
2018). Its strength lies in decentralization, a characteristic that no traditional asset class
can boast. Its characteristics could make BTC immune to systemic banking crises, economic
crises, or exogenous shocks. In fact, Mokni et al. (2021) suggest that Bitcoin exhibits hedging
characteristics and safe haven attributes against particular uncertainties. Along the same
lines, Galati and Capalbo (2023) discuss the concept of “flight to safety,” referring to the
capital exodus from traditional banks to cryptocurrencies during the recent banking crisis.
Moreover, with time and thanks to the approval of ETFs, the market will tend to grow,
reducing the volatility that limits its adoption. In fact, once volatility is stabilized, mass
adoption will ensue (Rudolf et al. 2021).

3. Macroeconomics Scenario

We are currently navigating a complex historical moment where economies, already
battered by the pandemic crisis between 2020 and 2022, are now grappling with high
inflation and sluggish economic growth. Recently, the international banking system has
been severely impacted, with the failure of several international banks in the past year.
Some believe that on 9th March 2023, the failure of Silicon Valley Bank (SVB) marked
the beginning of a prolonged period of bank failures and crises, accompanied by evident
systemic risk (Galati and Capalbo 2023; Morrow and Egan 2023). To date, the banking crisis
that began on March 9th seems to have been overcome without major repercussions, but by
March 2023, fears of a systemic crisis had spread.

The SVB’s collapse triggered a global bank run, impacting banks such as Credit Suisse.
Silvergate Capital and Signature Bank also experienced crises. To address the situation, the
FDIC implemented a “systemic risk exception” for depositors surpassing $250,000. UBS
assumed control of Credit Suisse on March 19 due to significant withdrawals and doubts
about its stability. Notably, Roblox, with $150 million in deposits, would have been vulner-
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able without this exception (Galati and Capalbo 2023). In March 2023, the risk of global
contagion within the banking sector appeared to intensify (Akhtaruzzaman et al. 2023).

Furthermore, the recent uptick in interest rates, enacted by central banks worldwide to
mitigate inflationary pressures, has led to a $2 trillion decline in the market value of assets
held by the US banking system. The significant proportion of uninsured deposits at certain
US banks poses a threat not only to the stability of the US banking sector but also to the
overall global financial system (Lynch 2023).

Beginning on 9 March, there was a surge in demand for gold and silver amid high
prices, leaving investors uncertain. Equities and bonds were perceived as risky assets due
to the banking crisis. Surprisingly, Bitcoin grew by 50% in a few months, raising questions
about its role. Can it be viewed as an alternative, separate from the international banking
system, and potentially disruptive to the system it aims to challenge?2

4. Data and Methodology

To address the research question outlined in the previous section, daily adjusted
closing stock prices are utilized. Data were gathered from Yahoo Finance for Bitcoin (BTC),
Standard & Poor’s 500 (SP500), Nasdaq (NASDAQ), and PAXG (PAXG). The rationale behind
the selection of these symbols is detailed in Section 5, covering the period from 1 January
2022, to 9 July 2023 and resulting in a total of 554 observations. It is noteworthy that the last
Bitcoin halving occurred on 11 May 2020. Thus, the selected time span aims to eliminate
the undue volatility associated with the previous halving period and subsequent market
euphoria, which led to significant peaks in March and October 2021, respectively.

In line with current best practices, let Pt represent the adjusted closing price of the
asset at time t, for t = 1, . . . , T, where T = 554. The log returns, also known as returns, at
time t are defined as rt = log(Pt/Pt−1), whereas the squared returns, serving as indicators
of volatility, are denoted by r2

t .
Preliminary analysis, presented in Table 1 and Figure 1, reveals that the returns series

centers around zero and displays moderate skewness and kurtosis. Furthermore, there
is no significant partial or total autocorrelation detected in the log-returns series. The
Jarque–Bera test, utilizing the given sample, suggests rejection of the normality hypothesis.
It is commonly acknowledged that returns from the cryptocurrency and stock markets
demonstrate notable volatility and exhibit volatility clustering, a pattern empirically sup-
ported by the squared returns in Figure 2. The stationarity hypothesis was assessed and
subsequently verified using the Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP)
tests, as documented in Table 1. The tests affirm stationarity for each financial asset under
examination. In addition, a significant feature of financial time series is the marked memory
in squared returns, signaling conditional heteroskedasticity. This characteristic was further
confirmed through the Ljung–Box Q-Test applied to squared returns and Engle’s Lagrange
Multiplier test for the returns, with outcomes detailed in Table 1.

Given the characteristics of the returns, employing a conditional heteroskedasticity
model for analyzing the marginal volatility of the financial indices under consideration
appears justified. The existing literature supports the notion that, in contexts of symmetric
information, the GARCH (1, 1) model effectively captures data volatilities and returns.
Conversely, under conditions of asymmetric information, asymmetric GARCH models
prove to be more appropriate (see Bhowmik and Wang 2020; Pichl and Kaizoji 2017; Sapuric
et al. 2022).

Let {rt}T
t=1 denote a sequence of observed log-returns with mean and variance defined

as µt = E[rt|Ft−1] and σ2
t = Var(rt|Ft−1) = E[(rt − µt)2|Ft−1], respectively. Here, Ft−1

represents the information set available at time t − 1. Define at = rt − µt as the innovations
at time t. The sequence at follows a GARCH(m, s) process (Bollerslev 1986) if

at = σtϵt

σ2
t = α +

m

∑
i=1

γia2
t−i +

s

∑
j=1

β jσ
2
t−j, (1)
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where {ϵt}T
t=1 is a sequence of i.i.d. random variables with mean zero and unit variance.

Under the model framework in (1) , α > 0, γi ≥ 0, and β j ≥ 0 are parameters ensuring

model stability, with the constraint that ∑
max(m,s)
i=1 (γi + βi) < 1. Consequently, this implies

that γi = 0 for all i > m and β j = 0 for all j > s.
This constraint on γi + β j ensures that the conditional variance of the innovations

remains finite and that the conditional variance evolves over time. The parameters γi and β j
are traditionally denoted as the ARCH and GARCH parameters, respectively (Tsay 2005).

Table 1. Combined analysis of summary statistics, stationarity, and heteroschedasticity tests on the log
returns of Bitcoin (BTC), S&P 500 (SP500), NASDAQ (NASDAQ), PAX Gold (PAXG), and the Bank Index
(Bank Index). The table is structured into three main sections: The upper section displays summary
statistics of log returns covering mean, standard deviation (Sd), minimum (Min), maximum (Max),
median, mean absolute deviation (MAD), skewness (Skew), kurtosis (Kurt), and the p-value from the
Jarque–Bera (JB) test assessing normality. The middle section reports on stationarity, featuring test
statistics from the Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) tests for the log returns.
The lower section includes p-values from the Ljung–Box (LB) test for autocorrelation in squared
log returns at various lags, and results from Engle’s Autoregressive Conditional Heteroskedasticity
(ARCH, also known as Lagrange Multiplier—LM) test, indicating conditional heteroskedasticity
within the series. Critical values for the ADF and PP tests, as cited from Hamilton (2020), are set at
−3.43 and −3.96, respectively, applicable to tests conducted with and without trend considerations.
The definition and calculation of the Bank Index are detailed in Equation (2).

BTC SP500 NASDAQ PAXG Bank Index

Summary Statistics

Mean −0.00 −0.00 −0.00 −0.00 0.00

Sd 0.04 0.01 0.02 0.02 0.01

Min −0.26 −0.04 −0.05 −0.06 −0.03

Max 0.18 0.05 0.07 0.05 0.03

Median −0.00 −0.00 −0.00 −0.00 0.00

MAD 0.03 0.01 0.02 0.02 0.01

Skew −0.83 −0.08 −0.04 0.05 0.32

Kurt 4.57 −2.23 −2.57 −2.34 −1.96

JB-test (p-val.) <2.2 × 10 −16 0.006187 0.1964 0.02321 <2.2 × 10−16

Stationarity and Heteroschedasticity Tests

ADF— no trend −7.63 −5.90 −5.98 −6.94 −5.90

ADF—trend −15.81 −13.40 −13.60 −18.47 −12.53

PP—no trend −570.52 −304.42 −301.49 −561.23 −301.40

PP—trend −567.99 −303.29 −299.41 −561.28 −300.85

LB lag 5 (p-val.) 0.001201 0.06895 0.07226 0.03193 1.124 × 10−6

LB lag 10 (p-val.) 0.01375 0.002174 0.001153 1.346 × 10−5 5.942 × 10−6

LB lag 15 (p-val.) 0.03168 0.001183 7.079 × 10−5 7.202 × 10−5 7.597 × 10−5

LB lag 20 (p-val.) 0.03438 0.000987 2.234 × 10−5 0.0002009 0.0002584

LM test (p-val.) <2.2 × 10−16 <2.2 × 10−16 <2.2 × 10−16 <2.2 × 10−16 <2.2 × 10−16
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Figure 1. Exploratory analysis on the log returns. In row order, we have: Bitcoin (BTC), S & P 500
(SP500), NASDAQ (NASDAQ), PAXG (PAXG), Bank Index (Bank Index). For each row, there is a QQ
plot, a kernel density estimation, an autocorrelation function, and a partial autocorrelation function.
The Bank Index is defined in Equation (2).
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In the analysis detailed in Section 5, we adopt a methodology that integrates an autore-
gressive model of order 1 (AR(1)) to capture the conditional mean, alongside a first-order
GARCH-type model to address conditional heteroscedasticity. This implementation is exe-
cuted using the rugarch package within R (Ghalanos 2022), with the fitted models specified
in Table 2. Various configurations are examined to model conditional heteroscedasticity,
including GARCH, EGARCH, GJR, and APARCH, aimed at detecting potential leverage
and Taylor effects (Taylor 2008). The optimal model for each symbol is determined based
on information criteria: the Akaike Information Criterion (AIC), the Bayesian Informa-
tion Criterion (BIC), the Hannan–Quinn Information Criterion (HQIC), and the Schwarz
Information Criterion (SIC), as outlined in Table 3.

Table 2. GARCH-Type Model used in modeling conditional volatility: GARCH(1,1): In this model, σ2

represents the conditional variance, α denotes the intercept, β1 represents the GARCH parameter, and
γ1 is the ARCH parameter. EGARCH(1,1): This model employs log(σ2) to represent the logarithm of
the conditional variance. δ1 is the coefficient that captures asymmetry in volatility. GJR(1,1): In this
variant, δ1 serves as the coefficient for the interaction term between a2

t−1 and an indicator function
I{at−1<0}, capturing the asymmetric response to shocks. APARCH(1,1): Here, ξ ∈ R+ represents a
Box–Cox transformation of σt, and δ1 is the coefficient in the leverage term.

Volatility Model Expression

GARCH(1,1) σ2
t = α + β1σ2

t−1 + γ1a2
t−1

EGARCH(1,1) log(σ2
t ) = α + β1 log(σ2

t−1) + γ1
at−1
σt−1

+ δ1

∣∣∣∣ at−1
σt−1

−
√

2
π

∣∣∣∣
GJR(1,1) σ2

t = α + β1σ2
t−1 + γ1a2

t−1 + δ1a2
t−1 I{at−1<0}

APARCH(1,1) σ
ξ
t = α + β1σ

ξ
t−1 + γ1(|at−1| − δ1at−1)

ξ

Table 3. σ̂2 is the estimated variance of the GARCH model(s), m is the number of autoregressive
terms, s is the order of the moving average terms, n is the number of observations, T is the number of
estimated parameters, and ℓ ˆ(θ) represents the maximum value of the log-likelihood function.

Criterion Formula

AIC −2 log(ℓ(θ̂)) + 2m

BIC −2 log(ℓ(θ̂)) + log(n)m

HQIC −2 log(ℓ(θ̂)) + 2(m + s)
(

log(log(n))
n

)
SIC log(σ̂2) + 2mn+sn

T

The distributions employed are the Normal (N ), Generalized Error (GE ), Generalized
Hyperbolic (GHYP), and T-distribution (T ). Asymmetric distributions are not considered
as the exploratory analysis reveals no evidence of asymmetry in the analyzed sample; see
Figure 1.

Another key element of this work is the definition of the Bank Index (Bank Index).
For the ith bank at a given time t ∈ {1, . . . , T}, the index is defined as

Bank Indexi,t =
Pricei,t × Shares Outstandingi

∑i Shares Outstandingi
. (2)

The index, as expressed in Equation (2), is derived from a weighted average based
on the market capitalization (product of price and shares outstanding) of the major banks
included in the Standard & Poor’s 500. The primary objective of the Bank Index is to isolate
the impacts of the banking crisis while mitigating idiosyncratic effects. It is important to
note that, at any given time t, the numerator represents the market capitalization of the i-th
bank relative to the total market capitalization of the 18 banks listed in Table 4.
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Table 4. List of banks in the banking index defined in Equation (2).

Company Name Symbol Average Price ($) Shares Outstanding Weight

JPMorgan Chase & Co. JPM 127.84 2,920,000,000 24.35%
Bank of America Corporation BAC 34.24 7,970,000,000 17.80%
Wells Fargo & Co. WFC 43.84 3,750,000,000 10.72%
Morgan Stanley MS 85.64 1,670,000,000 9.33%
Goldman Sachs Group GS 328.09 332,450,000 7.11%
Citigroup Inc. C 48.84 1,950,000,000 6.21%
U.S. Bancorp USB 43.38 1,530,000,000 4.33%
PNC Financial Services Group PNC 155.46 399,680,000 4.05%
Truist Financial Corporation TFC 44.24 1,330,000,000 3.84%
Capital One Financial Corporation COF 110.81 381,810,000 2.76%
Discover Financial Services DFS 104.50 253,950,000 1.73%
M&T Bank Corporation MTB 154.15 164,900,000 1.66%
Fifth Third Bancorp FITB 33.81 680,720,000 1.50%
Regions Financial Corporation RF 20.38 938,310,000 1.25%
Huntington Bancshares Inc. HBAN 12.95 1,440,000,000 1.22%
KeyCorp KEY 16.94 935,260,000 1.03%
Ally Financial Inc. ALLY 32.57 300,820,000 0.64%
Zions Bancorporation ZION 48.65 148,100,000 0.47%

5. Analysis

The aim of this paper is to conduct a comprehensive comparison of the performance
between Bitcoin and two major international stock market indices: NASDAQ and SP500. It is
noteworthy that both the SP500 and NASDAQ have demonstrated a positive correlation with
Bitcoin, especially during periods of heightened uncertainty (Nguyen 2022).

Given the banking crisis that commenced on 9 March 2023, our objective is to explore
whether these three assets—Bitcoin, NASDAQ, and the Standard & Poor’s 500—exhibited
distinct reactions to this external shock. By analyzing their respective responses, we aim to
understand the impact of the crisis on the volatility of each asset.

The inclusion of the Bank Index enhances our exploration of banking phenomena
within the global banking and financial system, offering valuable insights into the dynamics
of the study. Notably, Bitcoin exhibits characteristics akin to gold and acts like a currency,
especially in its response to the federal funds rate (Dyhrberg 2016a). To further explore its
reputation as a scarce asset and its potential long-term behavior mirroring that of gold, we
incorporate the PAXG index into our analysis, serving as a gold proxy.

The analysis concentrates on estimating conditional volatility using various config-
urations of GARCH models. Initially, we identify potential setups and distributions for
these models, leading to a total of 16 distinct configurations. Each configuration undergoes
thorough evaluation. Subsequently, the model is selected based on information criteria
and adjusted for the number of observations in the dataset, as shown in Table 5. This
process results in Figures 3 and 4, where we present a standardized version of the estimated
volatilities.

The preliminary observations discussed so far align with the data and charts we
present in this section. Figure 3 presents standardized estimated volatilities (first column)
and adjusted prices (second column). After the March banking crisis, BTC, PAXG, and the
Bank Index (defined in Equation (2)) display significant volatility and subsequent rapid
price fluctuations. In contrast, SP500 and NASDAQ exhibit only moderate increases in
volatility. The surge in the Bank Index’s volatility directly mirrors the banking crisis impacts,
affirming the index’s relevance. For clarity, Figure 4 juxtaposes scaled adjusted prices,
volatilities, and returns, highlighting a sharp increase in gold prices (illustrated in green) at
the crisis onset, indicating a shift towards safer assets amid heightened banking risks.
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Figure 3. Comparison of estimated volatility (first column) and adjusted closing price (second
column). The dashed line, denoted with (a), indicates the start of the banking crisis. The charts are
based on standardized quantities to appreciate the changes in absolute terms.
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Figure 4. Comparison of standardized prices (top) volatility (middle) and standardized returns
(bottom) for BTC (black), SP500 (red), NASDAQ (blue), PAXG (green), and Bank Index (orange) from 1
January 2022 to 9 July 2023. The onset of the banking crisis is marked by a dashed line in both plots,
denoted by (a). Volatility is obtained from GARCH model(s).

Table 5. Values of AIC, BIC, Shibata, and Hannan−Quinn information criteria, resulting from
the estimation of volatility on the log returns of Bitcoin using the rugarch package in R, where
AIC = −2 log{ℓ(θ̂)} + 2m, BIC = −2 log{ℓ(θ̂)} + log{n}m, SIC = log{σ̂2} + (2m + s) ∗ (n/T),
HQIC = −2 ∗ log{ℓ ˆ(θ)}+ 2 ∗ (m + s) ∗ (log(log(n))/n), σ̂2 is the estimated variance of GARCH
model, m is the number of autoregressive parts, s is the order of the moving average part, n is
the number of observations, T is the number of parameters estimated, and ℓ ˆ(θ) is the maximum
value of the log-likelihood function. The estimated models are: Garch, EGARCH, GJR, APARCH,
with the following combinations of distributions: Normal (N ), Generalized Error (GE ) , Generalized
Hyperbolic (GHYP), and Student’s t (T ). In bold is the selected configuration for volatility estimation.
NA values indicate that the estimation, in that specific configuration, did not reach convergence.

Model
BTC SP500

AIC BIC SIC HQIC AIC BIC SIC HQIC

AR(1)−GARCH(1,1)∼ N −2276.18 −2254.60 −2276.27 −2267.75 −2210.02 −2190.34 −2210.15 −2202.21
AR(1)−EGARCH(1,1)∼ N −2329.73 −2303.84 −2329.86 −2319.61 −2231.14 −2207.53 −2231.32 −2221.77
AR(1)−GJR(1,1)∼ N −2321.24 −2295.35 −2321.37 −2311.13 −2219.11 −2195.50 −2219.29 −2209.74
AR(1)−APARCH(1,1)∼ N −2331.35 −2301.14 −2331.53 −2319.55 −2218.60 −2191.05 −2218.85 −2207.67
AR(1)−GARCH(1,1)∼ GE −2426.72 −2400.83 −2426.85 −2416.60 −2208.70 −2185.09 −2208.88 −2199.33
AR(1)−EGARCH(1,1)∼ GE −2431.67 −2401.46 −2431.84 −2419.87 −2228.72 −2201.18 −2228.97 −2217.79
AR(1)−GJR(1,1)∼ GE −2428.63 −2398.42 −2428.80 −2416.83 −2217.29 −2189.75 −2217.55 −2206.36
AR(1)−APARCH(1,1)∼ GE −2430.06 −2395.54 −2430.29 −2416.57 NA NA NA NA
AR(1)−GARCH(1,1)∼ GHYP −2423.22 −2388.70 −2423.45 −2409.73 −2208.70 −2185.09 −2208.88 −2199.33
AR(1)−EGARCH(1,1)∼ GHYP −2427.50 −2388.66 −2427.79 −2412.33 −2228.72 −2201.18 −2228.97 −2217.79
AR(1)−GJR(1,1)∼ GHYP −2424.72 −2385.88 −2425.00 −2409.54 −2217.29 −2189.75 −2217.55 −2206.36
AR(1)−APARCH(1,1)∼ GHYP −2425.77 −2382.62 −2426.12 −2408.91 NA NA NA NA
AR(1)−GARCH(1,1)∼ T −2420.91 −2395.02 −2421.04 −2410.80 −2208.39 −2184.78 −2208.58 −2199.02
AR(1)−EGARCH(1,1)∼ T −2422.98 −2392.78 −2423.16 −2411.18 −2228.16 −2200.61 −2228.41 −2217.22
AR(1)−GJR(1,1)∼ T −2421.20 −2391.00 −2421.38 −2409.40 −2216.27 −2184.79 −2216.60 −2203.78
AR(1)−APARCH(1,1)∼ T −2420.97 −2386.45 −2421.20 −2407.48 −2216.27 −2184.79 −2216.60 −2203.78
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Table 5. Cont.

NASDAQ PAXG

AIC BIC SIC HQIC AIC BIC SIC HQIC

AR(1)−GARCH(1,1)∼ N −2276.18 −2254.60 −2276.27 −2267.75 −2482.81 −2463.14 −2482.94 −2475.00
AR(1)−EGARCH(1,1)∼ N −2329.73 −2303.84 −2329.86 −2319.61 −2482.29 −2458.68 −2482.47 −2472.92
AR(1)−GJR(1,1)∼ N −2321.24 −2295.35 −2321.37 −2311.13 −2486.15 −2462.54 −2486.34 −2476.78
AR(1)−APARCH(1,1)∼ N −2331.35 −2301.14 −2331.53 −2319.55 −2479.42 −2451.88 −2479.68 −2468.49
AR(1)−GARCH(1,1)∼ GE −2420.91 −2395.02 −2421.04 −2410.80 −2488.71 −2465.10 −2488.89 −2479.34
AR(1)−EGARCH(1,1)∼ GE −2422.98 −2392.78 −2423.16 −2411.18 −2488.18 −2460.63 −2488.43 −2477.25
AR(1)−GJR(1,1)∼ GE −2421.20 −2391.00 −2421.38 −2409.40 −2490.98 −2463.44 −2491.24 −2480.05
AR(1)−APARCH(1,1)∼ GE −2420.97 −2386.45 −2421.20 −2407.48 −2484.50 −2453.02 −2484.83 −2472.01
AR(1)−GARCH(1,1)∼ GHYP −2426.72 −2400.83 −2426.85 −2416.60 −2485.78 −2454.31 −2486.11 −2473.29
AR(1)−EGARCH(1,1)∼ GHYP −2431.67 −2401.46 −2431.84 −2419.87 −2485.18 −2449.77 −2485.60 −2471.13
AR(1)−GJR(1,1)∼ GHYP −2428.63 −2398.42 −2428.80 −2416.83 −2487.65 −2452.24 −2488.07 −2473.60
AR(1)−APARCH(1,1)∼ GHYP −2430.06 −2395.54 −2430.29 −2416.57 −2483.45 −2444.10 −2483.96 −2467.83
AR(1)−GARCH(1,1)∼ T −2423.22 −2388.70 −2423.45 −2409.73 −2488.31 −2464.70 −2488.49 −2478.94
AR(1)−EGARCH(1,1)∼ T −2427.50 −2388.66 −2427.79 −2412.33 −2487.62 −2460.07 −2487.87 −2476.68
AR(1)−GJR(1,1)∼ T −2424.72 −2385.88 −2425.00 −2409.54 −2490.31 −2462.76 −2490.56 −2479.38
AR(1)−APARCH(1,1)∼ T −2425.77 −2382.62 −2426.12 −2408.91 −2484.63 −2453.15 −2484.96 −2472.13

Bank Index

AIC BIC SIC HQIC

AR(1)−GARCH(1,1)∼ N −1994.84 −1975.16 −1994.97 −1987.03
AR(1)−EGARCH(1,1)∼ N −2017.60 −1993.99 −2017.79 −2008.23
AR(1)−GJR(1,1)∼ N −2009.09 −1985.48 −2009.28 −1999.72
AR(1)−APARCH(1,1)∼ N −2012.77 −1985.22 −2013.02 −2001.84
AR(1)−GARCH(1,1)∼ GE −1996.93 −1973.32 −1997.12 −1987.56
AR(1)−EGARCH(1,1)∼ GE −2016.73 −1989.19 −2016.99 −2005.80
AR(1)−GJR(1,1)∼ GE −2008.83 −1981.28 −2009.08 −1997.90
AR(1)−APARCH(1,1)∼ GE −2011.94 −1980.46 −2012.27 −1999.45
AR(1)−GARCH(1,1)∼ GHYP −1994.02 −1962.54 −1994.35 −1981.53
AR(1)−EGARCH(1,1)∼ GHYP −2012.52 −1977.11 −2012.94 −1998.47
AR(1)−GJR(1,1)∼ GHYP −2005.34 −1969.93 −2005.76 −1991.29
AR(1)−APARCH(1,1)∼ GHYP −2007.71 −1968.36 −2008.22 −1992.09
AR(1)−GARCH(1,1)∼ T −1996.26 −1972.65 −1996.44 −1986.89
AR(1)−EGARCH(1,1)∼ T −2016.49 −1988.94 −2016.74 −2005.55
AR(1)−GJR(1,1)∼ T −2008.21 −1980.67 −2008.47 −1997.28
AR(1)−APARCH(1,1)∼ T NA NA NA NA

Significantly, Bitcoin (BTC) saw a notable price rise following the banking crisis’s out-
break on 9 March 2023. Meanwhile, the Bank Index, as defined in Equation (2), endured a
period of heightened volatility (illustrated in Figure 4). The SP500 and NASDAQ initially
suffered but subsequently recovered as systemic risk fears waned. Intriguingly, BTC volatil-
ity peaks towards late March, lagging the banking index and gold’s volatility decrease,
hinting at a deeper linkage among these assets. As the traditional assets began to stabilize,
BTC entered a phase of significant volatility, suggesting a possible shift in investor behavior
towards traditional investments following reduced systemic crisis fears.

Examining daily returns (refer to Figure 4), BTC showcases nearly 20% growth around
13 March, contrasting with the more stable fluctuations of other assets. Notably, the returns
of BTC and our banking index often mirror each other post-crisis, suggesting a potential
capital migration from traditional markets to BTC and cryptocurrencies.

While gold’s status as a safe haven is expected, Bitcoin’s emergence as a protective asset
against traditional market volatility is notable. Bitcoin, being a relatively new asset, lacks
extensive historical data for definitive characterization. We rely on speculative analysis
and observations from various global economic events. There are indications of significant
crypto market capital inflows during the banking crisis (Butterfill 2022; Galati and Capalbo
2023). The gradual acceptance by institutions and potential SEC approval of a spot ETF may
pave the way for Bitcoin’s institutionalization, possibly reducing its historical volatility in
the future.

6. Conclusions

The analysis clearly demonstrates that BTC and gold exhibit similar behaviors following
the 9 March crisis in terms of volatility and price changes. Both assets tend to show high
volatility and abrupt price increases, indicating a consumer tendency to seek refuge in
them. It is reasonable to assert that the price increase in gold has been more significant,
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possibly due to its well-established nature compared to the relatively unregulated BTC.
Various ETFs on BTC have been approved to date, and it remains to be seen how this will
affect the consolidation of this asset.

Conversely, the traditional financial market, represented by the Standard and Poor’s
500 and the Nasdaq, does not experience spikes in volatility but shows trends of negative
volatility instead. This suggests the absence of a widespread rush to sell or buy, further
confirming the validity of the proposed Bank Index.

In conclusion, Bitcoin may be considered a hybrid asset as it exhibits both speculative
and conservative behaviors. As its volatility decreases over time, BTC could gradually
transition from its speculative nature to primarily become a store of value.

BTC is integrating with traditional finance, yet its unique nature renders it independent
(Corbet et al. 2018). An eventual international banking crisis might not negatively impact
BTC’s price; instead, fear could drive individuals to seek refuge in this decentralized asset.
Already in the past, during the European debt crisis and later the Cypriot banking crisis,
when the asset was extremely young and unstable, BTC was used as a safe haven asset
(Bouri et al. 2017, 2020; Luther and Salter 2017). Today, Bitcoin can represent a decentralized
alternative to centralized finance, marking a novelty in the global financial landscape.

However, this work is not without limitations. The banking crisis was quickly absorbed
and did not trigger the international contagion initially anticipated. Furthermore, this
analysis is based on a single event, constrained by the brief history of BTC.

Overall, this study aims to lay the foundation for genuine academic discussion on
BTC’s role within the international economic system, moving beyond rhetoric that often
labels it as merely speculative or akin to a Ponzi scheme.

For future research, it would be insightful to include assets such as US Treasuries, the
quintessential example of a safe asset. Additionally, further analyses on spillover effects
and contagion could form the basis of future studies.3
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Notes
1 Bitcoin is a cryptocurrency, or digital currency, that operates on a peer-to-peer network.
2 However, it should be noted that Bitcoin was emerging from the so-called crypto winter, and this may have contributed to the

impressive growth.
3 The last access of web references was on 13 January 2024.
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