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ABSTRACT KEYWORDS
Facing with the enormous economic loss resulting from the unexpected COVID-19; central bank
outburst of the COVID-19 pandemic, central banks around the world began activeness; inflation;
to show a great activeness and implement numerous monetary policies to unemployment
help mitigate the negative shocks and recover the economy. This paper aims JEL

at investigating the impact of the COVID-19 pandemic on the macroecon- 118; E52; E58

omy and whether central bank activeness have helped mitigate the negative

shock of the COVID-19. Using the panel fixed effects model and monthly data

of 38 countries from January 2020 to June 2021, this paper finds that the

COVID-19 pandemic has increased inflation and unemployment apparently.

More importantly, central bank activeness has a positive effect on reducing

the growing pressure from the COVID-19 on inflation, while it cannot miti-

gate the shock of the COVID-19 on unemployment rate. Specially, govern-

ment others measure, including containment and health, and stringency

policies, have little effect in mitigating the negative impact of the pandemic

on inflation and unemployment. Our findings suggest that the central bank

activeness have heterogeneous effects on different macroeconomic indica-

tors, and cannot mitigate the hurts of the COVID-19 pandemic for all macro

indicators during the pandemic.

1. Introduction

The COVID-19 pandemic is considered as the most devastating shock to the global economic system
at 2020 (Barua 2020; Chang, Feng, and Zheng 2021; Dave et al. 2020; Wang et al. 2021). According to
rough estimates, its fatality rate is much higher than that of seasonal flu, up to 30 times, and its
infectiousness is at least 10 times that of SARS (WHO 2021; Wilder-Smith, Chiew, and Lee 2020;
Wilson et al. 2020). The pandemic not only exposed the weaknesses of global health systems, but also
brought significant economic stagnation (Abedi et al. 2021; Bambra et al. 2020; Brotherhood et al.
2020). The pandemic has created growing uncertainties with respect to job prospects, economic
recovery, financial stability, incomes and social development (Alvarez, David, and Francesco 2020;
Béland, Brodeur, and Wright 2020; Maria et al. 2020; Pak et al. 2020).

Specifically, the COVID-19 pandemic led to a huge shock on the supply and demand. That is,
the pandemic not only reduces the ability of people to work and the production of enterprises, but
also reduces people’s desire for consumption and the incentive and possibility of enterprise
investment (Bénassy-Quéré et al. 2020; Furman 2020; Gopinath 2020). More importantly, the
pandemic has brought about a series of crises at an unimaginable speed, including inflation and
unemployment (Baldwin and Weder Di Mauro 2020). Terrie et al. (2021)estimated that within 3-
6 months, the US GDP will fall by 20.3%, and 22.4% of the US population will be unemployed, and
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the second wave of the epidemic will bring about double loss. Ababulgu and Wana (2021) state that
the Ethiopian economy reflects to a certain extent the real economic dilemmas faced by Africa
under the influence of the COVID-19 pandemic. At the beginning of 2021, Ethiopia’s overall
inflation rate was 23%, food inflation rate was 26%, and government debt accounted for more than
55% of GDP.

To alleviate the negative shock of the COVID-19 pandemic, governments begin to enact and
implement numerous measures (Chang, Feng, and Zheng 2021). These measures include school
closures, workplace closures, testing policy, cancellation of public events, extent of contact tracing,
restrictions on public gatherings, international travel controls, closures of public transport, face
coverings, stay-at-home requirements, restrictions on internal movements, public information cam-
paigns, and vaccine policy etc. Researchers have estimated the economic and life losses that the
pandemic may bring, and believe that it is necessary to analyze the economic consequences of the
measures taken to determine the best mitigation measures (Atkeson 2020; Barro, José, and Joanna
2020).

At the same time, central banks have attempted to play a significant role in mitigating the effects
of the COVID-19 pandemic through devising appropriate monetary policies. These policies cover
interest rate policy, reserve policy, foreign exchange policy, lending operations policy, asset
purchases policy and other policy. Mosser (2020) notes that central bank actions are likely to
exhibit a positive effect on the financial market and the real economy, but central bank policy can
only indirectly address the core economic policy challenges of the crisis. Rebucci, Hartley, and
Jiménez (2021) show that compared to emerging economies, a central bank’s quantitative easing
policy has a more intuitive effect on advanced economies during the COVID-19 pandemic. In
addition, the importance of central bank independence (Elgina et al. 2021) and swap lines
(Aizenman, Ito, and Pasricha 2021; Bahaj and Reis 2020) during the pandemic has also attracted
researchers’ attention.

However, a few attentions are pay in the role of monetary policies during the pandemic time.
Whether the proactive actions of the central bank can alleviate the impact of the pandemic on the
economy remains to be studied.

In this context, this paper aims to investigate the impact of the COVID-19 pandemic on the
macroeconomy and whether the central bank activeness is able to mitigate the negative impact of
COVID-19. Using the panel fixed effects model and monthly data from 38 countries from
January 2020 to June 2021, this paper explores the impact of the COVID-19 pandemic on inflation
and unemployment rates. At the same time, we included the government’s policy response to COVID-
19 in the study, and distinguished the role of government response and central bank activeness in
mitigating the adverse economic impact of the pandemic. In addition, we also chose the dynamic panel
model to consider the persistence of inflation and unemployment, eliminate country-specific fixed
effects, and address possible endogenous problem through the inclusion of higher-order lagged
dependent variables, for providing more reliable results. Therefore, this article aims to fill the gaps
in the literature by focusing on the role and impact of central bank activeness on specific economic
indicators during the COVID-19 pandemic.

In the COVID-19 pandemic, government measures including closures and travel bans have directly
changed the production expectations of enterprises and household consumption expectations (that is,
market supply and demand expectations), leading to a decline in production and consumption. Public
health measures aimed at slowing the spread of the pandemic (such as workplace closure) have
indirectly and temporarily reduced employment since people have to stay at home or take care of
relatives who have already been infected. Studies have pointed out that families living in counties
where the lockdown was implemented earlier are expected to increase their unemployment rate by
13% in 12 months, and it is expected that the unemployment rate will continue to rise in the next 3 to
5 years (Olivier, Yuriy, and Michael 2020). They also expect future inflation rates to fall and
uncertainty to rise, and mortgage interest rates are expected to be lower in the next 10 years. They
have already withdrawn from overseas stock markets and turned to liquid savings (Olivier, Yuriy, and
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Michael 2020). In addition, the quarantine measures for close contacts will double the impact of the
COVID-19 pandemic on production and employment. The simpler and more direct restrictive
policies are easier to save people’s lives, but they also increase the severity of the recession
(Eichenbaum, Sergio, and Mathias 2020). The “Swedish solution” that allows the pandemic to break
out without government intervention and allows agents to shift their consumption behavior to
a relatively safe sector, although it alleviates the economic and health crisis, it still means many deaths
and substantial economic activity decline (Dirk et al. 2020).

In the financial markets and energy markets, which are closely related to the macroeconomy, the
pandemic has also brought huge negative effect (Song et al. 2021; Feng et al. 2021a; Chen et al. 2019; Fu
et al. 2020; Wen et al. 2021; Wen et al. 2021). In the financial markets, the overall social distancing and
lockdown measures announced by governments have had a direct negative impact and lowered the
returns in the stock market (Ashraf 2020) and have had the same negative impact on stock prices in the
energy industry, including solar energy firms (Wang et al. 2020). In terms of specific measures,
government policy responses of canceling public events, shutting down workplaces, providing income
support, restricting public gatherings and international travel, and implementing fiscal measures can
increase stock market returns (Chang, Feng, and Zheng 2021). In addition, the COVID-19 pandemic
has raised the volatility of exchange rates, and government response measures can curb such volatility
(Feng et al. 2021b; Yang et al. 2021).

Many researchers have provided their best policy solutions. Callum et al. (2020)believe that the
carrying capacity of the public health system is very limited, and the best mitigation policy during the
pandemic is to maintain social distancing and work from home. Keynesian economics researchers
point out that demand may indeed overreact to supply shocks, leading to a recession of insufficient
demand. Therefore, the best policy to deal with the COVID-19 pandemic is to implement a loose
monetary policy and provide adequate social insurance (Veronica et al. 2020). Although government
administrative measures are vital, they cannot completely alleviate the economic recession.
A comprehensive response from monetary policy, fiscal policy, and public health policy is the key to
economic recovery (Warwick and Roshen 2021).

According to the Taylor (1993) rule, the level of policy interest rate closely relates to inflation’s
deviation from the target and the potential for output deviation (output gap). Central banks are bound
to take forward-looking measures to avoid an economic recession. As one conventional method of
central banks, monetary policy is considered to be an important tool for seeking systematic and
effective strategic decision-making during the uncertain environment of COVID-19 (Nicholas 2021).
Following the quantity theory of money, currency growth is the main cause of inflation, the amount of
money available in the economy determines the value of money. Therefore, the increase in output and
employment caused by expansionary monetary policies usually means rising prices and wages, and
ultimately leading to inflation. Conversely, tightening monetary policies that curb output and employ-
ment usually reduce inflation (Friedman 2020). As a matter of fact, traditional fiscal and monetary
policies may not work as usual in the special context of this pandemic. The magnifying negative effect
of the pandemic on industry may cause a large number of companies to withdraw (Guerrieri et al.
2020). In the short term, the economic impact of the pandemic depends critically on whether or not
monetary policy accommodates the drop in the natural rate of interest (Dietrich et al. 2020). One
overlooked fact is that monetary policy may have different effects in dealing with inflation and
unemployment. Orkun, Elif, and Deniz (2021) point out during the COVID-19 pandemic that the
increase in money supply has a greater pass-through effect on the unemployment rate.

The supply shock caused by the pandemic is generally considered to be a labor supply shock.
Mortality, infection rates and caring for affected family members will all lead to a reduction in the
labor supply. In countries that have adopted social distancing measures, the economic impact of such
measures will be far greater than the direct impact of mortality and infection rates (McKibbin and
Fernando 2020). The pandemic also strongly affects consumer spending patterns. For example,
consumers may reduce the demand for products and services that are in close contact with others
to avoid the risk of frequent exposure to the virus. This is also why in the early stages of the outbreak,
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the demand for the retail industry increased sharply due to stockpiling behavior (Baker et al. 2020). In
order to compare supply and shock demand, Rio-Chanona et al. (2020)consider the following thought
experiment. After adopting public health measures, workers in industry i can only produce 70% of the
original output, so the total output of industry i can only produce 70% of the output before the crisis. If
consumer demand is reduced to 10% before the pandemic, the industry will only produce 10%.
However, if consumers still have 80% of the demand before the epidemic, then the industry will not be
able to meet the demand, but will produce all the products they can produce, that is, 70%. In other
words, under the direct impact of the pandemic, supply capacity will determine the direction of the
market to a greater extent than demand. Therefore, this paper also focuses on the supply side.

To anticipate the results, we find that central bank activeness has a positive effect on reducing the
growing pressure from the COVID-19 on inflation, while it cannot mitigate the shock of the COVID-
19 on unemployment rate. Specially, government others measure, including containment and health,
and stringency policies, have little effect in mitigating the negative impact of the pandemic on inflation
and unemployment. Our research has contributed to the existing literature in several ways. First, we
are the first to place central bank activeness under the overall impact of the COVID-19 pandemic and
examine its effect on alleviating downward pressure on the economy. This paper uses monthly panel
data from 38 countries from January 2020 to June 2021 to study the impact of the central bank’s
monetary policy announcements in response to the COVID-19 pandemic on inflation and unemploy-
ment, complementing the studies related to the consequences of policy response to the COVID-19.
Secondly, we select the stringency index, containment and health index in the government response
index constructed by Hale et al. (2020)and others to distinguish the role of government response and
monetary policy in the pandemic. Accordingly, our results related to monetary policies can be
distinguished with government response actions. Third, our findings show opposite effect of monetary
policies to inflation and employment, which provide valuable information for issuing monetary
policies. This article discusses the role of central bank activeness in mitigating the impact of the
COVID-19 pandemic from the perspective of a global perspective and multi-dimensional policy
effects. The results suggest that monetary policies can lower inflation and increase unemployment
rate during the pandemic. As a result, our results help policy makers to set up appropriate policy
packages to cushion the negative shock from the pandemic.

The remainder of this paper proceeds as follows. Section 2 introduces the empirical model, variable
definition, and data source. Section 3 reports empirical results. Section 4 offers the main conclusion
and policy implications.

2. Methodology
2.1. The Empirical Model

To explore the impact of the COVID-19 pandemic on the macroeconomy and whether central bank
activeness have helped mitigate the negative shock of the COVID-19, this paper utilizes a panel fixed
effects model setting as follows.

Inflationy(Unemployment;) = ¢ + 5, COVID;, + f,Export;; + BiImport; + ,GDP;;
+ BsContainment;; + B Stringency;; + A + o, + &t (1)

Inflationy = ¢+ a1 COVIDy + a; CBA; + a3 COVID;, x CBA;; + auExport;; + asImport;; + agGDP;;
+ a;Containment;, + agStringency; + A; + o + €

)
where Inflation;; represents the consumer price index growth in country i at month ¢, Unemployment;

represents the unemployment rate in country i at month #; COVID;, includes newly confirmed cases
and deaths in country i at month ¢ CBA; denotes the number of monetary policy announcements
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issued by the central bank in country i at month t; COVID;; * CBA;; denotes the interaction term
between newly confirmed cases (death) and the total number of monetary policy announcements of
country i in month t; exporty, import;;, GDPy, Containment; and Stringency; are control variables that
may affect inflation and unemployment rate.

2.2. Variables’ Definitions and Data Sources

It is well recognized that inflation and unemployment are two important indicators for measuring the
macroeconomy performance. Higher inflation and lower unemployment generally reflect good
macroeconomic conditions (Tobin 1995). Therefore, this article uses inflation and unemployment
(proxy by monthly consumer prices index and unemployment rate) as the dependent variable to proxy
the macroeconomy conditions.

Our core explanatory variables are Newcase and Newdeath, which are used to measure the severity
of the COVID-19 pandemic (Chang, Feng, and Zheng 2021; Wang, Chen, and Chang 2020). The
source of Newcase and Newdeath indexes are from the website https://ourworldindata.org/covid-
death. This website reports daily cases and deaths of the COVID-19 in every country. To match the
monthly macroeconomy variables, we aggregate daily data of the COVID-19 to monthly data and use
the natural logarithm of the total number of new added cases (Newcase) and new deaths (Newdeath) in
the empirical analysis.

Another main explanatory variable is central bank activeness (CBA), which is measured by the
monthly number of monetary policy announcements issued by the central banks of the sample
countries." According to the database constructed by Carlos et al. (2021), monetary policy announce-
ments are classified under five types of tools: interest rate measures, asset purchase programs, reserve
policies, foreign exchange operations and lending operations. We use this information to describe the
strength of the central bank’s actions in the market. The greater the total amount of monetary policy
announced each month, the greater the central bank activeness.

We also include the government response to the COVID-19 pandemic in the empirical model to
further test whether the government’s response will help central banks to mitigate the negative impact
of the pandemic on inflation and unemployment. We consider two policy indices of government
response, namely stringency index and containment and health index. The data of government
response index constructed by Hale et al. (2020) is from Oxford COVID-19 Government Response
Tracker (OxCGRT) database (Hannah et al. 2020). There are different metrics used to calculate these
indices. For example, school closures, workplace closures and other seven metrics are used for
stringency index, while cancellation of public events, closures of public transport and other eleven
metrics are used for containment and health index.

A large number of studies have confirmed that imports and exports (Dexter, Levi, and Nault 2005;
Gabriel, Julien, and Hans 2011; Lim and Papi 1997) and GDP (Muhammad and Raza 2013; Shiblee
2009) are important factors affecting inflation and unemployment. We also consider the availability of
monthly data when selecting control variables. For example, although current account balance can
also effectively reflect a country’s macroeconomic conditions, it is usually published in quarterly data,
and so it is not selected. Thus, this article uses import, export and GDP as the control variables to
enhance the validity. The variables imports and exports are measured by the ratio of imports and
exports monthly value to the nominal GDP. The variable GDP is measured by the logarithm of the
nominal GDP. Since the main explanatory variables and explained variables in this article are
presented in the form of monthly data, due to the availability of data, the import and export data
uses monthly data published by various countries (in USD) instead of current account balance. Table 1
presents variable definitions and sources of our data.

Our data sources are reported as follows. The data of inflation, unemployment rate, export,
import and GDP, are from the CEIC database. Data on government response is from the Oxford
COVID-19 Government Response Tracker (Ox-CGRT) database. The data of daily confirmed cases
and deaths of the COVID-19 pandemic are obtained from the website https://ourworldindata.org/
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Table 1. Variable definitions and data sources.

Variable Definition Source
Inflation Consumer Prices Index Growth CEIC Database
Unemployment Unemployment Rate CEIC Database
Newcase Logarithm of New Case per month Our World in Data
Newdeath Logarithm of New Death per month Our World in Data
CBA Number of Monetary Policy Announcements Carlos et al. (2021)
Export Total Export Goods/Nominal GDP in USD CEIC Database
Import Total Import Goods/Nominal GDP in USD CEIC Database
GDP Logarithm of Nominal GDP in USD CEIC Database
Containment Monthly Average Containment and Health Index Our World in Data
Stringency Monthly Average Government Stringency Index Our World in Data

explorers/coronavirus-data-explorer, then we aggregate them into monthly data. Based on the work
of Carlos et al. (2021), we compiled data files on monetary policy announcements of central bank.
After merging these three datasets, our final sample includes 38 countries from January 2020 to
June 2021. The final sample is unbalanced because there are a lot of missing values.

2.3. Descriptive Statistics

Table 2 reported the results of descriptive statistics for the main variables. As we can see, the average
inflation is 3.425, indicating that most of the sample countries are in an inflationary state. The
minimum value of inflation is —3.440 and the maximum value is 52.856, indicating the huge fluctua-
tion of inflation caused by the pandemic. The average unemployment rate is 7.564, indicating that all
countries have experienced a considerable degree of unemployment during the pandemic. At the same
time, the minimum unemployment rate is 0.590 and the maximum is 32.600, which fully demonstrates
that the COVID-19 pandemic may bring about a large negative impact on the labor market. The
average value of the central bank activeness is 1.189, the minimum value is 0, and the maximum value
is 25. This shows to a certain extent that central banks are trying to reduce the adverse impact of the
epidemic on the macroeconomy by issuing monetary policies. Furthermore, the huge distinction
between the maximum and the minimum of containment and stringency shows that the government
responds to the COVID-19 pandemic spread with dramatic adjustment in the sample.

3. Empirical Results
3.1. The COVID-19 Pandemic and the Macroeconomy

Here we firstly examine the impact of the COVID-19 pandemic on the macroeconomy. Table 3 shows
the regression results of the panel fixed effects model. Columns 1, 2, 5, and 6 responds to the impact of
Newcase and Newdeath on inflation, respectively. Columns 5 and 6 exclude the government’s response

Table 2. Descriptive statistics.

Variable Observations Mean Std Dev Min Max
Inflation 638 3.425 7.399 —3.440 52.856
Unemployment 396 7.564 5721 0.590 32.600
Newcase 735 9.412 3.199 0 16.014
Newdeath 734 5.344 3.198 0 11.696
CBA 735 1.189 2.463 0 25
Export 532 0.369 0.643 0.052 4.899
Import 530 0.350 0.561 0.092 4.300
GDP 533 10.930 1.310 8.580 14.454
Containment 712 58.164 18.280 0 88.569

Stringency 714 59.377 20.390 0 100
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indicators of containment and stringency to the pandemic. This will help us observe the impact of
government response policies on inflation. Columns 3, 4, 7, and 8 show the impact of new cases and
new deaths on the unemployment rate. Similarly, columns 7 and 8 exclude the role of government
response indicators containment and stringency in order to observe the impact of government
response policies on the unemployment rate.

We find that variables Newcase and Newdeath are both positive and statistically significant, showing
that the COVID-19 pandemic has exacerbated inflation and unemployment on a global scale. This also
illustrates that the COVID-19 pandemic has caused a macroeconomic recession. Our findings are
consistent with the findings of Bambra et al. (2020), Pak et al. (2020), Maria et al. (2020). The variables
containment and stringency have opposite effects on the unemployment rate, but both are statistically
significant. The containment measure significantly reduced unemployment, while the stringency
measure significantly increased unemployment. We speculate that containment, represented by
measures such as vaccination and wearing masks, can help people return to work. However, strin-
gency, represented by measures such as restrictions on gatherings and travel bans, will increase the
resistance for people to return to work and is not conducive to alleviating unemployment.

After excluding the two variables containment and stringency of the government’s response, the
above basic conclusion has not changed. Except that the impact of variable Newcase on inflation is no
longer significant, the pandemic still significantly increases inflation and unemployment. This may
indicate that the government’s response measures may not alleviate the negative macroeconomic
impact of the COVID-19 effectively.

3.2. The COVID-19 Pandemic, Macroeconomy and Central Banks’ Central Bank Activeness

Since the beginning of the COVID-19 pandemic, central banks of various countries have successively
promulgated a number of monetary policies (Mosser 2020), including interest rate measures, asset
purchase programs, reserve policies, foreign exchange operations and lending operations. These
policies are undoubtedly aimed at coping with the adverse effects of COVID-19 on the macroecon-
omy. Therefore, this article introduces the interaction terms between the variables Newcase and
Newdeath and central bank activeness to examine the role of central bank actions in the COVID-19
pandemic.

Table 4 shows the regression results of the panel fixed effects model considering central bank
activeness. Columns 1, 2, 3, and 4 show the basic regression results of inflation and unemployment.
Similarly, columns 5, 6, 7, and 8 are the results after excluding the variables containment and
stringency. The coeflicients of the variable CBA are 0.220 and 0.114 respectively, and they are
statistically significant and positive, indicating that the activity of the central bank has a positive
impact on inflation. The more active the central bank is, the more effective it is to alleviate inflation.
The possible reason is that the COVID-19 pandemic has brought different instability and special
characteristics to the macroeconomy, making central bank actions unable to stimulate and restore
economic activities. Therefore, we should not only focus on the effect of central bank actions, but also
account the interacting effect with the COVID-19 pandemic.

As we can see, the interaction term Newcase*CBA are statistically significant with coefficients
-0.020 for Inflation and 0.026 for Unemployment. The interaction terms Newdeath*CBA are statisti-
cally significant with coefficients —0.016 for Inflation and 0.021 for Unemployment. It is worth noting
that the interaction terms have a negative impact on inflation and a positive impact on the unemploy-
ment rate. Combining the contents of Table 3, we believe that the possible explanations for this
interesting result are as follows. The sudden COVID-19 pandemic has forced companies to reduce or
even stop production activities, further causing unemployment for company employees and insuffi-
cient supply for consumption goods. Furthermore, the government’s response to the pandemic, such
as bans on gatherings, travel bans, stay-at-home requirements, etc., has restricted companies’ resump-
tion of production and recruitment activities. As a result, the COVID-19 pandemic has led to rising
inflation and increased unemployment. In order to stimulate economic recovery, central banks have
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generally taken positive actions, such as announcing monetary policies. These monetary policies
include interest rate policy, asset purchase policy, reserve policy, foreign exchange policy, and lending
operations. With the issuance of the monetary policies, companies are able to get more funds for
production. Since monetary policies has strengthened their confidence in future development, com-
panies will respond to monetary policies with recovering production, which increases the supply of
consumptions and hence lowers inflation rate. On the other hand, with the improvement of produc-
tion expectations, the company’s willingness to increase production has increased. However, since the
risk of the COVID-19 pandemic is still widespread, recruitment and gathering to production have
a high probability of causing the infection of COVID-19 and causing companies to suffer greater
losses. Therefore, in order to control costs and risks, companies are more inclined to restore produc-
tion and increase output by improving equipment, technological innovation, and increasing produc-
tion efficiency (Chen et al. 2021; Han and Qian 2020; Zheng et al. 2021; Wang et al. 2021), which
inversely leads to a rise in unemployment rate. The same as the previous regression result, after
excluding the variables containment and stringency, the conclusions obtained remain the same.

3.3. Subsample Analysis

In order to further observe the impact of the COVID-19 pandemic on different economies, we divide
the 38 sample countries into two groups, developed and developing countries, and regress them
separately. Tables 5 and 6 present the results of grouping regression.

The pandemic has significantly increased inflation and unemployment in developing economies. In
contrast, the unemployment problem in developed countries is more obvious than inflation. There is
no doubt that the outbreak of the COVID-19 pandemic has had similar recessionary effects on both
types of economies.

We similarly also delivered a grouping regression for the impact of the pandemic on the economy
after the central bank intervenes in the market. The actions of the central banks have produced
different results in developed and developing countries. In developed countries, the results of the
regression are completely consistent with our previous conclusions - that is, under the combined
effect of the pandemic and central bank activities, inflation has been eased, but the unemployment rate
still increases. The situation in developing countries is completely different. Almost all regression
results are not statistically significant. This means that the intervention and activity of the central
banks did not ease the macroeconomic recession in developing countries as expected. There may be
two reasons for the above phenomenon. On the one hand, the monetary policy system framework of
developing countries is flawed. Since supply and demand are affected at the same time, the traditional
demand management policies during a pandemic may not achieve the desired results (Loayza and
Pennings 2020). As a result, the monetary policy transmission time is too long and may partially be
ineffective. On the other hand, the commodity market and labor market of developing countries are
inadequate, they are subject to more government administrative control, and they are more dependent
on the government. This will make the market not actively respond to monetary policies - that is,
monetary policies become invalid.

3.4. Robustness Check

In the baseline analysis, we used a panel fixed effects model to test whether the central bank activeness
has mitigated the impact of the COVID-19 pandemic on the macroeconomy. To ensure the robustness
of our results, we use the dynamic panel model with System GMM (Generalized Method of Moments)
estimation to re-estimate the impact of central bank activeness. According to Wooldridge (2015),
panel data has three advantages compared with cross-sectional data. First, panel data has advantages in
solving the problem of missing variables. Secondly, the panel data better reflects the individual’s
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dynamic behavior information. Third, compared with the cross-sectional data, the two dimensions of
the panel data significantly increase the volume of panel samples, thereby significantly improving the
accuracy of the estimation. The dynamic panel model settings are as follows.

Inflation;; = c + a; L.Inflation; + 3, COVID;; + B,Export; + B, Import;; + ,GDP;
+ BsContainment; + B Stringency + A + oy + & (3)

Inflation;; = c + a;L.Inflation;, + a,CBA;; + a3 COVID;; + a4 COVID;, x CBA;; + B, Export;
+ B,Importy + B,GDP;, + B,Containment;, + B Stringencyy + A; + o + & (4)

where L.Inflation; represents the inflation of country i in month t-n - that is, the lag term of the
explained variable Inflation; L.Unemployment;, represents the lag term of the explained variable
Unemployment; COVID; + CBA;; denotes the interaction term between newly confirmed cases
(deaths) and the central bank activeness of country i in month t. The other variables are the same as
those in the panel fixed effects model.

The results of the dynamic panel model are presented in Table 7. To ensure consistency and
robustness of the results, we perform three tests in the process of estimating the dynamic panel model.
The first two tests are Arellano and Bond first-order (AR1) and second-order (AR2) serial autocorre-
lation tests, while the Sargan over-identification test is applied to verify the validity of the used
instruments. The Arellano-Bond test and Sargan test are also provided in Table 7. The results of
ARI test reject the null hypothesis, indicating that the inclusion of the lagged dependent variable is
necessary. The results of AR2 test accepts the null hypothesis, indicating that there is no autocorrela-
tion in the disturbance term. The p-value of the Sargan test of over-identification restriction is larger
than 0.1, showing that these used instrument variables are reliable in the estimation.

It can be observed that all results are similar to the baseline results in Tables 3 and 4. The
coefficients of the variables Newcase and Newdeath are 0.059 and 0.019, respectively, and they are
statistically significant. This once again emphasizes that COVID-19 has indeed increased inflation and
unemployment, and has had a negative impact on the macroeconomy. Under the framework of the
dynamic model, the coefficients of the variable CBA in columns 1 and 3 are 0.063 and 0.040, and are
statistically significant. The coefficients in columns 2 and 4 are —0.531 and 0.040, and are statistically
significant. This implies that the more active central bank has a certain regulatory effect on unemploy-
ment, but the impact on inflation is not in line with expectations. Similar to the regression results of
the panel fixed effects model, the regression results of the dynamic model show that the results of the
interaction terms Newcase*CBA are statistically significant with coefficients —0.009 on Inflation and
0.060 on Unemployment. The results of the interaction terms Newdeath*CBA are statistically signifi-
cant with coefficients —0.011 on Inflation and 0.073 on Unemployment. Accordingly, we hold that that
our main findings will not change with the alternative measures of the regression model.

It is worth noting that the lags of the variables Inflation and Unemployment are statistically
significant. This shows that the impact of central bank actions presents a reasonable lag. The statistical
significance of the variables’ containment and stringency indicates that the government response may
have near-term impacts. Compared to mandatory administrative orders, central bank actions take
longer to take effect.

4. Conclusion and Policy Implications

Central bank around the world have showed great activeness and adopted a large number of monetary
policies in order to eliminate the economic trauma of the COVID pandemic, but the actual effects of
these policies have not yet been paid attention to by researchers. The economic effects of central bank
activeness in the post-pandemic era deserve in-depth consideration. Therefore, this paper uses
monthly panel data from 38 countries from January 2020 to June 2021 to study the impact of central
bank activeness on inflation and unemployment during the COVID-19 pandemic. First, we use the
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panel fixed effects model to examine the effect of the COVID-19 on inflation and unemployment, as
well as whether the central bank activeness play a role. The empirical results suggest that central bank
activeness have a positive effect on reducing the growing pressure from the COVID-19 on inflation,
while it cannot mitigate the shock of the COVID-19 on unemployment rate. Specially, government
others measure, including containment and health, and stringency policies, have little effect in
mitigating the negative impact of the pandemic on inflation and unemployment. The activity and
intervention of central banks in developed countries has received considerable market response,
alleviating inflationary pressures. However, the markets of developing countries have been slow to
respond to the actions of the central bank and have not received the expected results. Our findings
suggest that the central bank activeness have heterogeneous effects on different macroeconomic
indicators, and cannot mitigate the hurts of the COVID-19 pandemic for all macro indicators during
the pandemic. Moreover, we perform the dynamic panel model with System GMM method to ensure
the robustness.

The research results of this article give us the following policy enlightenment. Firstly, central banks
should maintain a high level of their activeness and use monetary policy tools to reduce the negative
impact of the pandemic on inflation. Our results show the positive effect of central bank activeness on
reducing inflation, which provides direct evidence for the above implications.

Secondly, government should account for policy cooperation in achieving the policy target. Our
empirical results indicate that central bank activeness enhance the negative effect of the COVID-19 on
unemployment. This means that only rely on central banks issuing monetary policies cannot system-
atically eliminate the shock of the pandemic, which calls for policy cooperation. Governments should
cooperate with central bank to formulate policy packages.

Finally, our research helps investors, producers and consumers to fully understand the economic
and social impact of the central bank activeness and hence set up the corresponding strategy. We
believe that our research results can not only provide reliable and valuable information for central
banks around the world to formulate reasonable and effective monetary policies and promote
economic recovery, but also have some enlightenment for governments around the world.

Notes

1. The sample countries are as follows: Algeria, Argentina, Australia, Brazil, Canada, Sri Lanka, Chile, China,
Colombia, Czechia, Denmark, Hungary, India, Indonesia, Israel, Japan, Korea, Kuwait, Malaysia, Mexico,
Morocco, New Zealand, Norway, Peru, Philippines, Poland, Romania, Saudi Arabia, Singapore, Vietnam,
South Africa, Sweden, Switzerland, Thailand, United Arab Emirates, Turkey, United Kingdom, United States.

2. We also carry out the SYS-GMM regression of the subsamples and conduct another robustness check by using
other control variables. All these results are in line with the results of panel fixed effects model. Considering the
space limitation, these results are not reported, but are available upon request.
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