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A B S T R A C T   

This study examines the spillover effect between financial technology (Fintech) stocks and other 
financial assets (gold, Bitcoin, a global equity index, crude oil, and the US Dollar) during the 
COVID-19 crisis. Employing daily data from June 2019 to August 2020, our empirical analysis 
shows that the outbreak of COVID-19 exacerbated volatility transmission across asset classes, 
while subsequent decreases in new confirmed cases globally reduced the intensity of these 
spillovers. The evidence for the USD and gold supports their safe haven properties during cata
strophic events, while innovative technology products as represented by a financial technology 
index (KFTX) and Bitcoin were highly susceptible to external shocks. These results show that 
when push comes to shove, the buck stops with the USD and gold and that the exorbitant privilege 
enjoyed by the USD prevailed during the COVID-19 pandemic.   

1. Introduction 

The rapid adoption of financial technology (Fintech) within the financial services industry is evident in the multifaceted in
terconnections between Fintech and other asset classes.1 These connections and their effects can be explained in the context of sim
ilarities between key market segments and Fintech (for example, see Dorfleitner et al., 2017; Kommel et al., 2018; Yao et al., 2018) and 
increased investment into Fintech firms from traditional financial institutions (Lee and Shin, 2017). In this study, we explore the 
relationship between innovative and traditional financial markets during the COVID-19 pandemic. Although the Fintech ecosystem 
has proven to be transformative for the financial sector, the demand for Fintech services is dependent on economic activities across the 
globe, which have been enormously affected by COVID-19. Therefore, it is critical to understand the changes in the pattern of in
formation transmission between Fintech and traditional financial markets to inform policymakers and practitioners about how these 
markets respond to unprecedented events, such as the COVID-19 pandemic. 

The COVID-19 pandemic has had crucial implications for the global financial sector and is shaping research in finance (Goodell, 
2020). For example, some studies have analyzed the implications of COVID-19 for financial markets and portfolio diversification (e.g., 

* Corresponding author at: Huddersfield Business School, University of Huddersfield, HD1, United Kingdom. 
E-mail address: m.a.nasir@hud.ac.uk (M.A. Nasir).   

1 Financial technology, or Fintech, a term that refers to innovation in the field of financial services arising from the digital revolution, has gained 
popularity in recent years. For example, the popularity of smartphones and the internet have enabled Fintech firms to develop ways for financial 
market participants to conduct transactions more efficiently than in the past. 
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Corbet et al., 2020a and 2020b; Goodell and Goutte, 2020a; Yarovaya et al., 2021a). The COVID-19 crisis created a set of new issues 
that amplified the ongoing challenges of globalization, such as increased market interconnectedness and financial contagion (Nasir and 
Du, 2018; Baker et al., 2020; Ghabri et al., 2020). Lucey et al. (2021) introduced a Cryptocurrency Uncertainty Index (UCRY) that 
showed that the COVID-19 pandemic increased both price and policy uncertainty in cryptocurrency markets, which may have affected 
the growing safe haven and hedging properties of the assets. In this study, we aim to answer a broad research question that is important 
for financial markets participants: to what extent have various financial assets acted as safe havens during the pandemic? The debate 
about what is and what is not a safe haven is not new and although there is some consensus regarding the diversification benefits of 
certain asset classes, this question remained unsettled even in the pre− COVID world. 

Current debates are specifically focused on the hedging and safe haven properties of gold and cryptocurrencies. For instance, Ciner 
et al. (2013), Lucey and Li (2015), Beckmann et al. (2015), and Henriksen (2018) reported on the effectiveness of gold as a hedge 
against the stock. Similarly, studies by Luther and Salter (2017); Stensås et al. (2019), and Urquhart and Zhang (2019) focused on 
cryptocurrencies and found them to be an alternative safe haven asset class. Some studies considered cryptocurrencies and gold within 
the same empirical investigation (see Klein, 2017; Lucey and Li, 2015) and found that cryptocurrencies are not stable over time (Klein 
et al., 2018; Corbet et al., 2020b). A recent study by Thampanya et al. (2020) raised concerns about the hedging ability of both gold and 
cryptocurrencies with respect to the stock market, whereas, in a contemporaneous study, Huynh et al. (2020) argued that although the 
fourth industrial revolution has created new investment opportunities in the form of technology indexes and cryptocurrencies, the 
significance of traditional assets such as gold has not been diminished. Given that the debates regarding hedge effectiveness and the 
safe haven characteristics of various asset classes are still unsettled, the COVID-19 pandemic has given it a new context. Within that 
context, this study explores the spillover effect between Fintech and other financial assets during the COVID-19 crisis. 

Considering its significance and socio-economic and financial implications, a number of studies have focused on the COVID-19 
pandemic and financial markets. One of the earliest contributions was made by Goodell (2020), who argues that COVID-19 will 
have crucial implications for and shape future research in finance. Specifically, Conlon and McGee (2020) focused on the US markets, 
while Corbet et al. (2020b) examined the Chinese stock market and both reported that during the pandemic, Bitcoin was shown to be a 
weak hedge and did not act as a safe haven. In contrast, Goodell and Goutte (2020a and 2020b) have shown that Bitcoin did increase in 
value during the pandemic. Furthermore, focusing on industry level data, Goodell and Huynh (2020) reported abnormal returns by the 
legislator in the US stock market that were due to COVID-19 and trading ahead of the market. With respect to gold, Cheema and 
Szulczuk (2020) reported that gold as an asset lost its safe haven properties during the global pandemic. In the context of COVID-19, 
Corbet et al. (2020a) reported a significant spillover effect between oil and renewable energy firms’ stock that could have implications 
for portfolio diversification. Given that these early studies on the subject have reported contrasting results, there is clearly more to be 
done to understand the impact of the COVID-19 pandemic on financial markets.2 

Despite Fintech’s popularity, the implications of COVID-19 for the sector are relatively underexplored (Yarovaya et al., 2021b). To 
the best of our knowledge, this is the first study that considers whether the impact of a pandemic that is integral to a Fintech index 
could spill over to other traditional financial assets and vice versa and whether an index of Fintech companies acts as a recipient or 
source of such volatility spillovers. Specifically, we focus on three research questions: (i) did volatility spillovers change under the 
COVID-19 pandemic; (ii) are Fintech firms immune to external shocks transmitted from traditional financial markets; and (iii) were 
traditional (stock, foreign exchange, oil, and gold) or innovative (cryptocurrencies and Fintech) assets better hedges during the 
COVID-19 crisis? Providing answers to these questions is also an important contribution of this study. 

To answer these questions, we constructed measures of connectedness from variance decompositions, following the approach in 
Francis and Kamil (2014). This allows our study to make additional contributions as follows. First, by doing so, we contribute to the 
literature on market interconnectedness by providing new empirical evidence on spillover effects between innovative and traditional 
financial asset returns and volatilities before and after the outbreak of the COVID-19 pandemic. To reiterate, this is the first study to 
analyze the spillover effect between financial technology companies and other assets in the context of the pandemic. Specifically, we 
use a generalized vector autoregressive framework to characterize daily volatility spillovers between the KBW NASDAQ financial 
technology index (KFTX),3 the cryptocurrency market, and traditional asset classes such as gold, oil, foreign exchange markets, and a 
global developed market equity index. Our key findings suggest that the pandemic amplified volatility spillovers between these 
markets. Second, this study contributes to the literature on safe haven assets and hedging by including Fintech and cryptocurrencies. 
Our findings show that the USD and gold acted as safe havens during the pandemic, while innovative technology-related assets such as 
the KFTX and Bitcoin were recipients of volatility shocks, similar to other traditional products (the Morgan Stanley Capital Interna
tional (MSCI) World Index and oil). These key findings shed light on how market participants differentiate between Fintech and 
traditional asset classes, providing useful insights for practitioners and policymakers. 

The remainder of the paper is organized as follows. Section 2 presents our methodology and descriptive statistics for the data used 
in the study. Section 3 reports our empirical findings and offers a brief discussion of results. Section 4 concludes this short study and 
suggests policy implications. 

2 Please see Yarovaya et al. (2020) for comprehensive review of the COVID-19 literature.  
3 The KBW Nasdaq financial technology index is designed to track the performance of financial technology companies that are publicly traded in 

the U.S. 
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2. Data and methodology 

2.1. Data 

Our study uses daily financial market data from June 5, 2019 to August 20, 2020. The number of global COVID-19 cases was 
reported beginning January 23, 2020 and was obtained from the Worldometer website. Data on the KFTX was obtained from 
Bloomberg. Data on the MSCI World Index (MSCI), which tracks equity markets in developed countries globally, gold (gold bullion 
from the LBMA, in USD), the price of crude oil (WTI Spot Cushing, in USD), and Bitcoin (BIT) were obtained from Thomson Reuters’ 
(now Refinitive) DataStream. 

Fig. 1 shows the market dynamics for these financial assets as well as the increase in confirmed cases of COVID-19. The major 
recovery likely happened to both innovative and traditional financial assets especially when the COVID-19 cases started to drop. 

Descriptive statistics for our dataset are presented in Table 1. 
Data for financial assets includes open, close, high, and low prices over the period from June 5, 2019 to August 20, 2020. Following 

Diebold and Yilmaz (2012), the daily variance for asset i at time t is estimated using the high and low prices: 

σ2
it = 0.361

[
ln
(

Pmax
i,t − ln

(
Pmin

i,t− 1

)) ]2
. (1) 

To compute asset volatility, the low price is observed at t− 1. As high, low, open, and close prices on any given day are all the same 
for the assets represented by indexes in this study, returns and volatilities would be zero if we had used high and low prices recorded on 
the same day. As price volatilities are often skewed, we used log-volatilities, which closely approximate a normal distribution. 
However, to control for cases when volatility is zero, sinh− 1 is used instead of the natural logarithm (sinh− 1(x) = log(2x)) :

σi,t = sinh− 1
( ̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅

252∗σ2
it

√ )

(2) 

Figs. 2 and 3 show the daily volatilities of the various asset classes for periods before and during the COVID-19 pandemic. Oil, BIT, 
and the MSCI equity index display the highest level of volatility, while gold and KFTX are less volatile. Among these financial assets, 
the US dollar (DOLLAR) is the most stable over the entire period. To examine the volatilities of these asset classes more closely, we 
separated the period into before and during the COVID-19 pandemic (see Fig. 3 below and Fig. 4). This shows that oil and Bitcoin 
experienced the highest volatility during both the periods, while the US Dollar was the most stable of the assets studied. 

2.2. Methodology 

To measure volatility transmission during the COVID-19 pandemic, we divided the data sample into two sub-periods, before 
COVID-19, that is, from June 5, 2019 to January 10, 2020, covering 159 trading days before the outbreak and during the outbreak 
(during COVID-19), that is, from January 13, 2020 to August 20, 2020. According to the vector autoregression (VAR) model employed, 
a forecast of stock price returns or volatility involves two components— systematic and idiosyncratic —presented here as a regression: 

σit=βσM,i− 1+εi,t . (3)  

where σit is the volatility of asset i at time t, σM is market volatility, β is the systematic portion of an asset’s volatility or the measure of 
its relationship to the broader market, and ε is the idiosyncratic portion that relates to asset i. The crucial questions are (1) how 

Fig. 1. Dynamics of financial assets and COVID-19 cases. 
Source: Authors calculations. Notes: We normalized FINTECH (KFTX) and financial assets at 100 at the start date. The LHS and RHS Y-axes depict 
financial assets’ price movements and reported cases of COVID-19. 

L.-T. Le et al.                                                                                                                                                                                                           



Research in International Business and Finance 58 (2021) 101441

4

responsive is future volatility σi,t+1 at time t + 1 to a shock to εi,t and (2) in a system with various volatilities, how does a shock to the 
idiosyncratic term, εjt , for variable j at time t affect σi,t+1 for variable i at time t + 1? Stated differently, when and how does the 
idiosyncratic risk of one asset’s volatility affect the future volatilities of other assets? These effects are the spillovers we wish to 
analyze. 

A VAR with P lags for a set of N variables with σi for i = 1,.,N variables will replace σM: 

σt =
∑P

t− 1
βt− 1σt− 1 + εt (4)  

where σt and σt− 1 are vectors of length N, each βt− 1 is an N*N coefficient matrix, and εt is a vector of error terms with a distribution N 
(0, σ2). 

Next, we convert VAR into a moving average representation of order Q(MA(Q)): 

Table 1 
Descriptive Statistics.  

Index Mean Std. Dev. Skewness Kurtosis JB 

BIT 0.0024 0.0429 − 0.9407 10.5846 906.0205*** 
DOLLAR 0.0002 0.0046 0.4426 4.1828 97.4003*** 
Gold 0.0009 0.0132 0.6938 7.4045 287.7144*** 
KFTX 0.0004 0.0245 − 0.4846 2.5789 42.1220*** 
MSCI 0.0001 0.0232 − 0.7540 5.6194 193.3275*** 
Oil − 0.0273 0.3088 − 7.6640 69.5776 27326.3534*** 

Notes: The number of observations is 316 trading days. *, **, and *** denote significance at the 90 %, 95 %, and 99 % levels, respectively. JB denotes 
the Jarque–Bera normality test. 

Fig. 2. (a) Asset Returns Before COVID-19. (b) Asset Prices Before COVID-19.  
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σt =
∑Q

i=0
∅t− 1εt− 1 (5)  

where each ∅ is a matrix of coefficients that measure the magnitudes of each impulse. Here, an impulse is defined as a unitary shock to 
εt− 1. The next step is to derive the impulse response function (IRF) for each variable using the MA(Q) for each variable j on variable i. 

∑Q

l=0
(e’

iAlPej)
2 (6)  

where ei and ej are basic vectors with utility at i and j, respectively, and A is a matrix of ∅ coefficients. The impulse response is the 
cumulative error of the forecast of a shock to variable i from variable j at time t-l. 

Finally, using the IRF, we calculated the forecast error variance decomposition matrix for the entire set of variables. 

θ0
ij =

∑n
l=0(e’

iAlPej)
2

∑n
l=0 e’

iAl
∑

A’
i ei

(7) 

The numerator is the impulse response, the denominator is the total forecast error in a system of variables, and Σ is the error 
covariance matrix. The forecast error variance of variable i attributable to variable j is the impulse response of j on i, divided by the 
total forecast error of i. 

3. Empirical findings 

3.1. Spillover effects between financial assets before and during COVID-19 

The results of our analysis of whether volatility is transmitted between the innovative assets (KFTX, Bitcoin) and traditional 

Fig. 3. (a) Assets Returns Before COVID-19. (b) Assets Prices Before COVID-19.  
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financial assets are presented in Tables 2 and 3 for the periods before and subsequent to the outbreak of the COVID-19 pandemic. 
The results from Table 2 show that before the outbreak of COVID-19, the DOLLAR index received the highest level of volatility from 

the overall system, followed by KFTX, while MSCI, gold, and oil contributed the highest levels of volatility to the overall system, and 
DOLLAR and KFTX contributed lower levels of volatility at 5.86, and 14.41, respectively. The results in Table 3 tell an interesting story 
compared to Table 1. The outbreak of COVID- 19 moved the highest and lowest level of volatilities of different assets to a more 
balanced state; each financial asset received volatility in the other assets in the range of 11–12, and DOLLAR, BITCOIN, and oil have 
caused the highest volatility from the other assets, approximately at 21.18, 14.45, and 13.86, respectively. 

The World Health Organization declared COVID-19 a Public Health Emergency of International Concern (PHEIC) on January 30, 
2020 after cases of coronavirus were reported in China in November 2019. It is not surprising that the volatilities of the financial assets 
in our study are larger for the period after the outbreak of COVID-19. In contrast, the period after COVID-19 was identified as a PHEIC, 
which started on January 23, 2020, produced less volatility spillover effects between the financial assets. In summary, these spillover 
tables provide an input-output decomposition of the Spillover Index. As shown in Table 2, the total volatility spillovers from USD to 
other assets (i.e., DOLLAR’s contributions to others) are much larger before the COVID-19 outbreak (54.17) than after (21.18). Total 
volatility spillovers from other assets to DOLLAR are 24 before and 4 after the outbreak of the COVID-19 pandemic (DOLLAR con
tributions from others). 

From the results of the analysis of volatility spillovers, we can estimate the net pairwise spillover by subtracting two spillovers. For 
example, during two periods, the Fintech (KFTX) volatility transmission to gold is 17.02 and 9.58, while the volatility transmission 
from gold to Fintech (KFTX) is 0.73 and 10.19 and hence, the net pairwise spillover from Fintech (KFTX) to gold is 16.29 before the 

Fig. 4. Asset Returns during COVID-19.  

Table 2 
Volatility spillover of Assets before COVID-19.  

Before COVID-19  

DOLLAR KFTX MSCI BITCOIN Gold Oil FROM 

DOLLAR 64.87 17.85 1.05 12.01 0.93 3.28 5.86 
KFTX 67.16 16.98 0.96 10.99 0.73 3.19 13.84 
MSCI 66.90 17.03 1.05 10.98 0.86 3.18 16.49 
BITCOIN 61.11 19.80 1.27 13.53 1.03 3.26 14.41 
Gold 67.11 17.02 0.87 10.92 0.79 3.28 16.53 
Oil 62.72 18.48 1.74 12.38 1.26 3.41 16.10 
TO 54.17 15.03 0.98 9.55 0.80 2.70 83.23  
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COVID-19 outbreak and from gold to Fintech is 0.61 after the COVID-19 outbreak. The net pairwise spillover provides another way to 
examine volatility spillover effects between different asset types in the markets. Overall, KFTX had similar spillover effects to other 
financial assets in the study during both periods before and after the COVID-19 outbreak. The spillover effects for KFTX have im
plications for investors who are interested in observing asset classes that have high levels of volatility transmission to the Fintech 
market. This provides evidence that traditional markets such as DOLLAR did not help to hedge volatile events, while the innovative 
markets Fintech, and gold were safe havens during the catastrophic pandemic. 

3.2. Robustness testing 

The higher volatility of the financial assets during the COVID-19 outbreak may raise the question of whether this increased 
volatility is due to the pandemic or due to a different external factor, such as the non-stationarity of the sampled data. Fig. 4 shows that 
the data lack any consistent trends across the asset classes. Many showed a positive trend that then reversed dramatically when COVID- 
19 lockdowns were initiated in March 2020, followed by a significant jump; however, gold and BITCOIN declined more gradually and 
DOLLAR followed a different path, declining to a low at the end of August 2020. Therefore, we conducted robustness tests by 
examining the stationarity of the data after the COVID-19 outbreak to remove any seasonality effect by using a rolling mean and 
standard deviation. 

The graphs in Fig. 5 indicate that volatility (rolling standard deviation) increased significantly at the outbreak of COVID-19 across 
all financial assets. 

4. Conclusion & implications 

This study analyses the impact of the COVID-19 pandemic on the dynamics of volatility spillovers in financial markets, focusing on 
innovative assets, such as a Fintech index and Bitcoin, and traditional assets, such as gold, oil, global equities, and the USD. Employing 
data for periods before and during the COVID-19 pandemic, our results show that bursts of volatility spillovers between the Fintech 
index, Bitcoin, and traditional assets are associated with the outbreak of this global pandemic. The USD and gold appear to have been 
the pillars of stability during the COVID-19 crisis; hence, we can confirm their role as safe haven assets. In contrast, innovative assets 
represented by Bitcoin and the Fintech index are shown to be the largest recipients of volatility spillovers during the COVID-19 
pandemic and, therefore, should not be considered as safe havens. We acknowledge that there is still considerable uncertainty 
regarding the spillover effect of the epidemic and its long-term impact on the global economy. The study contributes to the ongoing 
debate regarding the impacts of COVID-19 on financial markets and diversification opportunities that have been available during this 
crisis by focusing on the volatility spillover effects of both high-tech financial and traditional asset classes. The results offer important 
implications with respect to designing an effective diversification strategy. The USD maintained its unique role in the global economy 
and the so-called exorbitant privilege (privilège exorbitant) it enjoys. When push comes to shove, the buck stops with the USD and gold, 
as was the case in the pre-Fintech and Cryptocurrency era. 
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Appendix A. Supplementary data 

Supplementary material related to this article can be found, in the online version, at doi:https://doi.org/10.1016/j.ribaf.2021. 

Table 3 
Volatility spillover of Assets during COVID-19.   

DOLLAR KFTX MSCI BITCOIN Gold Oil COVID-19 FROM 

DOLLAR 24.55 9.97 10.19 16.95 10.53 15.95 10.78 
KFTX 25.09 9.64 9.90 16.77 10.19 16.34 12.91 
MSCI 25.05 9.68 9.95 16.71 10.24 16.30 12.86 
BITCOIN 24.06 9.95 10.09 17.27 10.50 15.98 11.82 
Gold 24.73 9.58 9.76 16.98 10.12 16.44 12.84 
Oil 24.76 9.92 10.14 16.92 10.41 16.02 12.00 
COVID-19       12.63 
TO 21.18 8.45 8.63 14.45 8.93 13.86 10.34 85.84 

Note: The row totals of the spillovers measure how much volatility asset i receives from the system. The column totals measure how much volatility 
each asset contributes to the overall system. Hence, each cell in the table is a measure of how much volatility from column i is given to row j. 
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Research Forum, Istanbul.  

Fig. 5. Log Volatility of Financial Assets after COVID-19.  

L.-T. Le et al.                                                                                                                                                                                                           

https://doi.org/10.1016/j.ribaf.2021.101441
https://www.nber.org/papers/w26945
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0010
https://doi.org/10.2139/ssrn.3590015
https://ssrn.com/abstract=3590015
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0020
https://ssrn.com/abstract=3560361
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0030
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0030
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0035
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0040
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0040


Research in International Business and Finance 58 (2021) 101441

9

Dorfleitner, G., Hornuf, L., Schmitt, M., Weber, M., 2017. The Fintech Market in Germany. International Publishing AG.. https://link.springer.com/chapter/10.1007/ 
978-3-319-54666-7_4 

Francis, X.D., Kamil, Y., 2014. On the Network Topology of Variance Decompositions: Measuring the Connectedness of Financial Firms. National Bureau oF Economic 
Research. 

Ghabri, Y., Huynh, T.L.D., Nasir, M.A., 2020. Volatility Spillovers, Hedging and Safe-havens Under Pandemics: All That Glitters Is Not Gold. 
Goodell, J.W., 2020. COVID-19 and finance: agendas for future research. Financ. Res. Lett. 35, 1544–6123. 
Goodell, J.W., Goutte, S., 2020a. Diversifying With Cryptocurrencies During COVID-19. Available at SSRN: https://ssrn.com/abstract=3631971.  
Goodell, J.W., Goutte, S., 2020b. Co-movement of COVID-19 and Bitcoin: evidence from wavelet coherence analysis. Financ. Res. Lett., 101625 https://doi.org/ 

10.1016/j.frl.2020.101625. ISSN 1544-6123.  
Goodell, J.W., Huynh, T.L.D., 2020. Did Congress trade ahead? Considering the reaction of US industries to COVID-19. Financ. Res. Lett., 101578 https://doi.org/ 

10.1016/j.frl.2020.101578. ISSN 1544-6123.  
Henriksen, T.E.S., 2018. Properties of long/short commodity indices in stock and bond portfolios. J. Altern. Invest. 20 (4), 51–68. 
Huynh, T.L.D., Hille, E., Nasir, M.A., 2020. Diversification in the age of the 4th industrial revolution: the role of artificial intelligence, green bonds and 

cryptocurrencies. Technol. Forecast. Soc. Change 159, 120188. ISSN 0040-1625.  
Klein, T., 2017. Dynamic correlation of precious metals and flight-to-quality in developed markets. Financ. Res. Lett. 23 (283-), 290. 
Klein, T., Thu, H.P., Walther, T., 2018. Bitcoin is not the new gold - a comparison of volatility, correlation, and portfolio performance. Int. Rev. Financ. Anal. 59, 

105–116. 
Kommel, K.A., Sillasoo, M., Lublo’y, A.G., 2018. Could crowds financial analysis replace the equity research by investment banks? Financ. Res. Lett. 29, 280–284. 
Lee, I., Shin, Y.J., 2017. Intec: ecosystem, business models, investment decisions, and challenges. Bus. Horiz. 61, 35–46. 
Lucey, B.M., Li, S., 2015. What precious metals act as safe havens, and when? Some US evidence. Appl. Econ. Lett. 22 (1), 35–45. 
Lucey, B.M., Vigne, S.A., Yarovaya, L., Wang, Y., 2021. The cryptocurrency uncertainty index. Finance Res. Lett. https://doi.org/10.1016/j.frl.2021.102147. 
Luther, W.J., Salter, A.W., 2017. Bitcoin and the bailout. Q. Rev. Econ. Financ. 66, 50–56. 
Nasir, M.A., Du, M., 2018. Integration of financial markets in post global financial crises and implications for british financial sector: analysis based on a panel VAR 

model. J. Quant. Econ. 16, 363–388. 
Stensås, A., Nygaard, M.F., Kyaw, K., Treepongkaruna, S., 2019. Can Bitcoin be a diversier, hedge or safe haven tool? Cogent Econ. Financ., 1593072 
Thampanya, N., Nasir, M.A., Huynh, T.L.D., 2020. Asymmetric correlation and hedging effectiveness of gold & cryptocurrencies: from pre-industrial to the 4th 

industrial revolution. Technol. Forecast. Soc. Change 159, 120195. https://doi.org/10.1016/j.techfore.2020.120195. ISSN 0040-1625.  
Urquhart, A., Zhang, H., 2019. Is bitcoin a hedge or safe haven for currencies? An intraday analysis. Int. Rev. Financ. Anal. 63, 49–57. 
Yao, M., Di, H., Zheng, X., Xu, X., 2018. Impact of payment technology innovations on the traditional financial industry: a focus on China. Technol. Forecast. Soc. 

Change 135, 199–207. 
Yarovaya, L., Brzeszczynski, J., Goodell, J.W., Lucey, B.M., Lau, C.K., 2020. Rethinking Financial Contagion: Information Transmission Mechanism During the COVID- 

19 Pandemic. Available at SSRN: https://ssrn.com/abstract=3602973.  
Yarovaya, Larisa, Matkovskyy, Roman, Jalan, Akanksha, 2021a. The effects of a “black swan” event (COVID-19) on herding behavior in cryptocurrency markets. 

J. Int. Financ. Markets Institutions Money. https://doi.org/10.1016/j.intfin.2021.101321. In press.  
Yarovaya, Larisa, Mirza, Nawazish, Abaidi, Jamila, Hanaoui, Amir, 2021b. Human Capital efficiency and equity funds’ performance during the COVID-19 pandemic. 

Int. Rev. Econ. Finance 71, 584. https://doi.org/10.1016/j.iref.2020.09.017. 

L.-T. Le et al.                                                                                                                                                                                                           

https://link.springer.com/chapter/10.1007/978-3-319-54666-7_4
https://link.springer.com/chapter/10.1007/978-3-319-54666-7_4
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0050
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0050
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0055
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0060
https://ssrn.com/abstract=3631971
https://doi.org/10.1016/j.frl.2020.101625
https://doi.org/10.1016/j.frl.2020.101625
https://doi.org/10.1016/j.frl.2020.101578
https://doi.org/10.1016/j.frl.2020.101578
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0080
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0085
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0085
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0090
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0095
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0095
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0100
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0105
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0110
https://doi.org/10.1016/j.frl.2021.102147
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0120
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0125
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0125
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0130
https://doi.org/10.1016/j.techfore.2020.120195
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0140
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0145
http://refhub.elsevier.com/S0275-5319(21)00062-3/sbref0145
https://ssrn.com/abstract=3602973
https://doi.org/10.1016/j.intfin.2021.101321
https://doi.org/10.1016/j.iref.2020.09.017

	Did COVID-19 change spillover patterns between Fintech and other asset classes?
	1 Introduction
	2 Data and methodology
	2.1 Data
	2.2 Methodology

	3 Empirical findings
	3.1 Spillover effects between financial assets before and during COVID-19
	3.2 Robustness testing

	4 Conclusion & implications
	Funding
	CRediT authorship contribution statement
	Appendix A Supplementary data
	References


