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Abstract

This study analyzed the potential nonlinear relationship between oil price shocks and the returns of leading cryptocurrencies. The present
research used the price shocks of oil supply, demand, and risk. The Non-Linear Autoregressive Distributed Lag (NARDL) approach was
utilized to examine the relationship between these price shocks and the returns of leading cryptocurrencies between December 8, 2019 and
December 8, 2021. The results indicated that the supply shocks were most related to the returns of cryptocurrencies analyzed, especially in the
pre-epidemic period of Covid-19. In addition, the short-term and long-term results of the price relationship between oil and cryptocurrencies
in times of economic crisis was not stated contrary to previous forecasts. In other words, the returns of cryptocurrencies did not show the same
behavior affected by the oil price pattern over time and might even work in the opposite direction. On the other hand, the dramatic growth of
cryptocurrencies in many countries had led governments and policymakers to be aware of the potentially significant impact of oil prices on the
stability of the cryptocurrency market. Therefore, the present study revealed a new path for policymakers to recognize the states of economy
in the countries in the early stages of these cryptocurrencies and pay attention to the impact of oil price factors on the stability of this market.
Keywords: Cryptocurrencies, Non-Linear Autoregressive Distributed Lag (NARDL), Crude oil prices, COVID-19.

Introduction

In the international markets, financial variables can be volatile and may affect each other, especially in times of crisis. The outbreak of
Covid-19 began in China in 2019 and spread to many countries of the world, creating a crisis not only in the global health system, but
also in the international financial markets and economy. Hence, the cryptocurrency market saw the largest weekly drop in the price of
Bitcoin (approximately 36%) in March 13, 2020. In addition, the price of a barrel of WTI crude oil turned negative for the first time in
history; thus, changes in oil price may be a key factor in cryptocurrency uncertainty. Therefore, the study of oil price variations may
be crucial for investors, companies, and resource policymakers. They can mainly focus their analyses on the impact of oil price
fluctuations on other financial markets, such as the cryptocurrency market. Thus, the main objective of this research was to analyze the
impact produced by the SARS-CoV-2 coronavirus pandemic on the interconnection between changes in the crude oil price and the
cryptocurrency market. There were two notable findings from our study on this subject. First, we found that there was consistent
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evidence of a significant relationship between supply-side oil shocks and cryptocurrency over the COVID-19 subperiod. Furthermore,
our results confirmed that the cryptocurrency markets were strongly affected by supply shocks and oil price risk during the COVID-
19 subperiod, which was inconsistent with the results of the previous findings. Second, the results of the empirical analysis showed
that the response of cryptocurrency to oil market shocks was quite homogeneous among cryptocurrencies.

Method and Data

The data used in this study included the daily returns of 8 driving cryptocurrencies on the market value: Bitcoin (BTC), Ethereum
(ETH), Binance Coin (BNB), Tether (USDT), Cardano (ADA), XRP, Tether (USDT), and Dogecoin (DOGE). These assets were
selected from the high market value cryptocurrencies until December 2021. The sample period of this work extended from December
8, 2019 to December 8, 2021, which ultimately yielded 733 daily data observations. In this research, the integrated method proposed
by Reddy (2018) was used to decompose the oil price shocks into Risk Shock (RS), Demand Shock (DS), and Supply Shock (SS).
Finally, the Nonlinear Autoregressive Distributed Lag (NARDL) model was applied to analyze the relationship between the oil price
shocks and the returns of leading cryptocurrencies.

Findings

The results showed that there was a higher degree of interconnection between oil price shocks and cryptocurrency returns in periods
of crisis. The results were as follows: First, a positive and convergent long-run relationship was found between most cryptocurrency
returns and oil price changes, especially in the components of supply and risk shocks, in the sub-period of crisis caused by the Covid-
19 pandemic. Second, the cointegration equations showed that the cryptocurrency returns tended to have the same responses to the
positive and negative changes in crude oil price returns with very few exceptions. Third, there was evidence of the long-term
asymmetric impact of different oil price shocks on the returns of the cryptocurrencies analyzed for the 3 considered periods. Fourth,
we also found a statistically significant effect of the cumulative sum of oil price changes on cryptocurrency returns, which was
especially relevant to the supply-side shocks in all the periods and especially in the COVID-19 sub-period.

Conclusion and discussion

These results showed evidence of the different effects of changes in the oil price on the returns of the virtual currencies included in the
study depending on the market situation. The results of the present study can be of great importance for both investors and policymakers.
On the one hand, as mentioned earlier, the high level of correlation between Ethereum and oil shocks compared to the other
cryptocurrencies and the pandemic crisis is obvious to the investors and portfolio managers. On the other hand, with the growing
popularity of cryptocurrencies in many countries, governments and policymakers should be aware of the possible significant impact of
crude oil price returns, especially supply-side shocks and risk shocks, on the stability of the cryptocurrency market. In addition, it
should be considered that the source of changes in crude oil prices may change in the long term; therefore, the recent forecasts from
the world energy show that global oil demand will no longer be as low as before so that supply-side shocks may have a long-term
nature and lose their nature temporarily in times of crisis.
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Table (1) Descriptive statistics of daily log-returns of eleven leading cryptocurrencies and the components of
crude oil price shocks

LUl ppyLi WM gL bl bl lrs 31 5| S| e Sl o i
) [3) . Sl Gl J.a J J..S A al ws; " P
KPSS ADF Kurtosis ~ Skewness
i Yo/YY- Yo/va- V/Y40 /A¥OVE- ¥ CYay— QY ey
OO+ +/VYY AR Bitcoin
AL OV —vEY 49) Sf ) V¥ Ave Yoo YO,
Veg Yo /84— Yo /AY- YS¥/YOA VY/YYY VP04 - V/OY CJFEO- AT XOr/e¥ NERTATA b
YO/
¥iav —AQY ~44. WV v afs o Sos Ethereum
/Y Ya/v5— V04— YS/FYA \/OYTES 2N JFE— /544 ;
\WeEY/YO TV VJaaVass Blnance
YY\WV vy AR A 0 ¥a Ave Qe Coin
YV 04/9Y— YA/V = YAYYA/XY YV/YeV IYASYD /e Veag— /e VERRRER /v VY- h
OARY Y'Y ToY fA Y orf Ao Yo s Tether
A Y4/0%- YE/P0— VRIS V/AVY /YYYOYT By TARAS NANAl v sa¥ Card
YO ARK) s rdan
AYYS 2% vos A4 q VAQ Qe Yo ardano
VOA YV/$— YV/OA- OVY4/4AY VE/OV V/FY 0 EIV= 44 NERRVID
S VAOAD VAR AT XRP
OOY0 FOY OAY A 0 Ave Voo
FO/FV- Yo/NO- YO/004 \/$OOAY N e\ rreeas V7SN USD
FY4q/. Y YYSSA/TY CAES e :
Yq ¥ ve $0 \ O Yoo ¥t Coin
/Y54 YV/$Y- YV/fY- LOAToASY VY o /8A YS/VVES Y/YA¥S LV = £1/41 VEREERR 15401 5 )
. u/u in
3 ing Y Y$ 5 10 Yo 00+ 0geco
/Y548 YO/Va-
YO/Va- YV /0N V¥ EYA /5544 Vo/evy F/A - Vevas Risk
. OrVevns YO T
vay V¥ A Y. shock
s ovY
AV YY/AY— YY/AY- VE/00 8 V/YOAVY (RVAGA OY/v = q0/+ + Ao JVEVEVO-
YAAA/S+Q Demand
o¥ A% YV vy o VY s s shock
V0 ars Ya/NVe— Ya/A¥- YY/\VA Y/FYYE- q/8\V8 Vov/¥- O /PY CJOSYAYE Sunol
YSEYY/O) AVAL HppYY
LV YV N Yy . Y A4 Qs shock




WY 0L seslila, o (ot e s laaiBs L O S50 55 3 S0 5,) Gl ed SlasS 5 5 L olze, L5 o Aaily V4 s S (5 S e At

sl a5l Cb Cad GBS 05 9 s cpl 53 e dld Obknl glalie, 5350 s sasOli okl 34 @L.; cdalsl ys

NG

‘5‘.&53& ZQBWJQ‘M Lﬁjﬂ}w 250 Q'Mwﬁu‘ra‘g o, > g0 L;th_yﬂ}i"ARDL g;h"}l‘é' ‘5‘,@‘ Q‘”A;J @w ) d}-\?
0590 JS 52 (RS) K

Table (2) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Risk Shocks

(RS) in the whole sample period
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Table (3) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Demand

Shocks (DS) in the whole sample period
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Table (4) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Supply

Shocks (SS) in the whole sample period.
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Table (5) Regression results of non-linear ARDL models and asymmetry and cointegration tests between

dominant cryptocurrency returns and changes in oil prices: Risk Shocks

(RS) in the pre-COVID-19 subperiod
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Table (6) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Demand Shocks (DS) in the pre-COVID-19

subperiod
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Table (7) Regression results of non-linear ARDL models and asymmetry and cointegration tests between

dominant cryptocurrency returns and changes in oil prices: Supply Shocks (SS) in the pre-COVID-19 subperiod
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Table (8) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Risk Shocks (RS) in the COVID-19 subperiod
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Table (9) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Demand Shocks (DS) in the COVID-19 subperiod
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Table (10) Regression results of non-linear ARDL models and asymmetry and cointegration tests between
dominant cryptocurrency returns and changes in oil prices: Supply Shocks (SS) in the COVID-19 subperiod
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