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We examine the asymmetric impact of the COVID-19 pandemic on Economic Policy 
Uncertainty Index for United States (EPU). Our results indicate that the pandemic has 
had a long-term impact on EPU. In addition, there is no strong short-term impact of the 
epidemic on EPU. We also find symmetric effects of the COVID-19 shock (positive and 
negative) on EPU and note that the effects of the two shocks are quite similar. 

I. Introduction   

Since the emergence of the COVID-19 pandemic in 
China and its announcement, it has not been difficult to 
predict that its economic repercussions would be very large 
and influential, not only because of China’s global eco
nomic position, but also because of the suddenness of the 
virus’ rapid spread. These factors prompted all countries to 
take a series of decisions and measures aimed at avoiding 
the deadly scourge of the virus as much as possible. More
over, the negative effects on companies Abegan to appear, 
due to the cancellation of entertainment and economic ac
tivities around the world, and a number of companies de
cided to freeze employment and provide voluntary unpaid 
leave (Ibn-Mohammed et al., 2021). There is no doubt that 
we are all living in conditions of a global crisis called coro
navirus (COVID-19), and some researchers see it as devas
tating the global economy (Leach et al., 2021). 
The unexpected emergence and accelerating expansion 

of COVID-19 have created an environment of uncertainty 
in the world’s economic factors and pushed the current 
global uncertainty toward a dangerous edge with severe 
consequences (Caduff, 2020). Various authors have docu
mented that uncertainty regarding social, political, or eco
nomic conditions considerably influences investor senti
ment (Beugelsdijk & Frijns, 2010; Shiller, 2005; Shu & 
Chang, 2015), and should therefore be reflected in the be
havior of investment assets. 
In the beginning of 2020, to protect the health of the 

public, factories ceased production and people’s freedom 
of movement was severely restricted. Also, companies have 
reported an increase in downside risks (Barrero & Bloom, 
2020). In addition, the global economic policy uncertainty 
index (EPU) peaked in May 2020 at 520, compared to its 
lowest value in July 2007 during the financial crisis. Empiri

cal research by economists also shows that the huge impact 
of uncertainty caused by the COVID-19 pandemic outbreak 
is greater than that during the 2008 global financial crisis, 
and its degree is similar to that of the uncertainty that in
creased during the Great Depression of 1929–1933 and the 
crisis of the Spanish flu pandemic of 1918–1919 (Leach et 
al., 2021; Sher, 2020). 
Aimer (2021) examined the effect of EPU on exchange 

rates in the countries that recorded the highest numbers 
of COVID-19 deaths. The results indicate that, during the 
pandemic period, there has been a positive relation be
tween EPU and exchange rates. Fetzer et al. (2020) argued 
that the spread of the new COVID-19 has greatly disrupted 
the economies of countries through slowing production, 
which has led many economic politicians to express their 
concerns about expectations of a recession. Albulescu 
(2020), on the other hand, examined the impact of the new 
COVID-19 on EPU for the period from January to March 
2020 and found that the global rate of new infections and 
deaths due to the pandemic had no significant impact on 
the EPU. However, when analyzing the situation in other 
countries outside China, Albulescu discovered that the 
numbers of new cases and deaths due to COVID-19 have 
had a positive effect on EPU. Jeris and Nath (2020) found 
that the number of cases and deaths due to COVID-19 have 
had a statistically significant positive effect on EPU in the 
long term. Furthermore, Geyikci (2021), using the autore
gressive distributed lag approach, examined the effects of 
COVID-19 (as a proxy for the numbers of new cases and 
deaths) and crude oil prices on EPU for Turkey. The author 
found that the pandemic has had a positive and statistically 
significant effect on EPU in the long run, while crude oil 
prices have had a negative impact on EPU in the long term. 
We conclude from the above-mentioned studies that the 

literature on the effects of COVID-19 on EPU is very scant 
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and has not considered symmetric and asymmetric effects. 
Our research contributes to the literature by demonstrating 
the positive and negative shock effects of the COVID-19 
pandemic on US EPU. Our study differs from previous lit
erature in that our analysis focuses on the symmetric and 
asymmetric effects of the COVID-19 epidemic on the EPU 
developed by Baker et al. (2016). To our knowledge, this 
is the first paper to address the asymmetric effects of the 
COVID-19 crisis on the Economic Policy Uncertainty Index 
for the Unite States (EPU). We bridge this gap and test the 
asymmetric impact of the COVID-19 shock on EPU by using 
the nonlinear autoregressive distributed lag (NARDL) ap
proach, helping cast new light on corresponding research 
that merely considers the symmetric effect. 
The remainder of this paper is organized as follows. Sec

tion 2 presents the data and methodology. Section 3 illus
trates the experimental results. Section 4 concludes the pa
per and discusses policy implications. 

II. Data and Methodology     

A. Data and Variables     

We examine the impact of the COVID-19 pandemic, by 
using the number of confirmed COVID-19 cases per day as 
a proxy, on the EPU Index for the United States during the 
daily period from February 26, 2020, when the community 
spread of COVID-19 cases was first reported in the United 
States, to November 30, 2020. We express our main vari
ables as follows: 

We use the EPU index of Baker et al. (2016) for the United 
States, which reflects the frequency of articles with the key
words economic, policy, and uncertainty in about 2,000 US 
newspapers. The EPU was collected from the Federal Re
serve Economic Data database,1 while the numbers of new 
cases due to COVID-19 are from Our World in Data data
base.2 

B. Model Specifications    

We consider the long-term asymmetric regressions of 
Pesaran et al. (2001), as shown in the following equation: 

where  and  are the associated long-term asymmetric 
parameters. 
Shin et al. (2014) shows that the NARDL model inte

grates asymmetry in long- and short-term relations and 
can capture asymmetry through dynamic adjustment. In 
addition, the model has the advantage of including stable 
time series variables and unstable variables. To address the 
asymmetric effect, the model in Equation (2) can be modi
fied so that the vector of the COVID-19 variable is decom

posed into a positive and negative partial sum, as shown in 
the following: 

The short- and long-run asymmetry of the COVID-19 im
pact on EPU can be described as follows: 

where  and  are the long-
run coefficients of the negative and positive shocks of 
COVID-19, respectively. The negative and positive super
scripts stand for the partial sums of positive and negative 
shocks of COVID-19, and  are the short-run co
efficients of the positive and negative shocks of COVID-19, 
respectively. 
Finally, the asymmetric cumulative dynamic multiplier 

effects of the unit change in  and  on 
 are as follows: 

where , , and . 

III. Results and Discussion     

A. Unit Root Test     

Before estimating our model, knowledge of the station
arity properties of the variables is required. Therefore, we 
use the augmented Dickey–Fuller (ADF) and Phillips–Peron 
(PP) unit root tests (see Table 1). 
The results of Table 1 indicate that the variables are in

tegrated of order I(0) or I(1). Since none of the variables are 
of order I(2), we can apply the NARDL model without hesi
tation. 

B. Estimation of the Cointegration Relation       
(NARDL Model)   

Based on the study of Pesaran and Shin (1998), to find 
the long-range relation, we use the NARDL cointegration 

See https://fred.stlouisfed.org/series/USEPUINDXD. 

See https://ourworldindata.org/covid-deaths. 
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Table 1. Unit root tests.    

EPU COVID 

ADF PP ADF PP 

I(0) I(1) I(0) I(1) I(0) I(1) I(0) I(1) 

C -2.13 -12.19a -8.15a -65.5a -0.01 -3.09b -0.97 -21.07a 

C & T -6.18a 12.28a -9.62a -74.47a -2.01 -3.12 -5.87a -21.28a 

Note: *** represent significance at 1% confidence levels. 

Table 2. Long- and short-run asymmetries.     

Variable Short-run coefficient t-Statistic Prob. 

1.159*** 4.592 0.000 

0.745*** 3.465 0.001 

0.424** 2.516 0.013 

0.278** 2.375 0.018 

0.206*** 3.342 0.001 

-0.235 -1.356 0.177 

-1.180*** -4.849 0.000 

-0.772*** -2.895 0.004 

-0.300 -1.155 0.249 

0.072 0.303 0.762 

0.183 0.977 0.330 

0.656*** 3.519 0.001 

0.242* 1.883 0.061 

-0.116 -0.630 0.529 

-1.141*** -4.501 0.000 

-0.728*** -2.715 0.007 

-0.362 -1.348 0.179 

-0.006 -0.023 0.983 

0.498** 2.090 0.038 

-2.805*** -10.128 0.000 

Variable Long-run coefficient t-Statistic Prob. 

0.365* 1.817 0.071 

0.365* 1.821 0.069 

0.027 0.864 0.389 

F-Bounds Test 

Test Statistic Value Signif. I(0) I(1) 

F-statistic 25.33*** 10% 2.63 3.35 

k 3 5% 3.1 3.87 

1% 4.13 5 

Note: *** ,** and * represent 1%, 5% and 10% significance level, respectively. Based on Akaike info criterion (AIC). 

bounds test methodology. Table 2 shows the bounds test re
sults for nonlinear cointegration (F-statistics). 
Table 2 shows that, in the case of the short term, a posi

tive or negative shock of COVID-19 has no statistically sig
nificant effect on the EPU. This finding supports the results 
of Jeris and Nath (2020), who also found no short-term ef
fect. On the other hand, we find the long-term coefficients 
of the positive and negative shocks of COVID-19 to be pos

itive. Consequently, the increase in COVID-19 cases has a 
direct positive impact on EPU. This result also supports the 
findings of Albulescu (2020) and Jeris and Nath (2020), who 
found a long-run association between new COVID-19 cases 
and the EPU. 
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Table 3. Asymmetry test results    

Wald long-run asymmetry test 

Test Statistic Value df Probability 

T-statistic -1.293483 260 0.1970 

F-statistic 1.673099 (1, 260) 0.1970 

1.673099 1 0.1958 

Wald short-run asymmetry test 

T-statistic 0.267843 260 0.7890 

F-statistic 0.071740 (1, 260) 0.7890 

0.071740 1 0.7888 

Diagnostics tests 

F- statistics Probability 

0.766 0.466 

0.004 0.948 

1.526 0.466 

stable 

stable 

Notes: In this table, LM test represents the Breusch-Godfrey serial correlation, ARCH depicts heteroskedasticity test, and Jarque-Bera (J-B) examines the normality of series. 

C. Asymmetry Test Results     

We subsequently apply Wald’s test to test for asymmetry 
relationship between EPU and COVID-19 in the short and 
long run. Table 3 shows the results of the Wald test for the 
null hypothesis of short- and long-term symmetry versus 
the asymmetry surrogate between EPU and COVID-19. 
Wald’s test results in Table 3 show that, in the short- and 

long-term cases, COVID-19 shocks have a symmetric effect 
on EPU. Therefore, (the number of cases of) COVID-19 af
fects the EPU significantly and symmetrically. More specif
ically, a 1% increase (decrease) in the number of COVID-19 
cases leads to a 0.36% increase (decrease) in EPU. 

D. Dynamic Nonlinear Multiplier Results      

Figure 1 presents the dynamic effects of COVID-19’s 
positive and negative differences on EPU. Based on Figure 
1, an asymmetric response to EPU to positive and negative 
differences of the number of confirmed COVID-19 cases per 
day. 
The empirical results above have important insinuations 

for investors, as well as analysts and policymakers. First, 
we note that the impact of positive and negative variations 
in the number of confirmed cases affects EPU. Second, we 
demonstrate that EPU is very sensitive to the positive and 
negative shocks of COVID-19. 

E. Diagnostic Tests    

To ensure the robustness of the model, we first judge 
the adequacy of the dynamic specifications. We do so ac
cording to various diagnostic statistics, including Lagrange 
multiplier statistics and (autoregressive conditional) het
eroscedasticity tests, as shown in Table 3. 

Figure 1. Multiplier effects of changes in COVID-19.       
Notes: This figure plots the asymmetric cumulative dynamic multiplier. This plot repre
sents the convergence mechanism of long-run equilibrium after initial (positive and 
negative) shocks. The solid and dotted black lines depict the nonlinear convergence of 
COVID-19 to the positive and negative shocks, respectively. The red line plots the asym
metric pattern, which is the difference between positive and negative shocks. 

According to the results, our model passes all the diag
nostic tests, revealing no autocorrelation and heterogene
ity. However, according to the Jarque–Bera statistics, the 
regression estimate follows a normal distribution. To check 
the robustness of any statistical exploration, we check pa
rameter stationarity using the CUSUM or CUSUMQ test. 
The results show parameter stationarity, that is, no viola
tion of the standard assumptions of the regression, indicat
ing that the model is stable. In other words, the relation be
tween the variables as characterized by the NARDL model 
is not time varying. 
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IV. Conclusions   

In this paper, we examine the asymmetric impact of the 
dynamics of the COVID-19 pandemic (number of cases) on 
EPU covering the period between February 26, 2020, and 
November 30, 2020, using the NARDL approach. This pa
per is one of a handful of pioneering studies examining the 
relation between EPU and the COVID-19 pandemic, which 
emerged in late 2019 and has been strongly felt around 
the world since April 2020. According to the results of the 
bounds test, new cases of the epidemic have a long-term 
impact on EPU. In addition, the epidemic has no strong 
short-term impact on EPU. 
In the case of symmetric and asymmetric effects, we 

find quite similar symmetric effects of the COVID-19 shock 
(positive and negative) on the EPU. Thus, a 1% increase/de
crease in positive and negative shocks to COVID-19 is ex
pected to increase/decrease the EPU by 37% in the long run. 
The asymmetry results, controlling for all other factors, re
veal the serious impact of the COVID-19 pandemic on EPU 

for decision makers, indicating that the pandemic clearly 
increases the EPU. Thus, investors should therefore be very 
careful about their actions during the COVID-19 pandemic 
period. 
We recommend expanding the study to a longer period 

and large dataset in the future, to contribute to a better un
derstanding of the symmetric and asymmetric effects of the 
COVID-19 pandemic. 
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