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1. Introduction

Since the first reported case of COVID-19 at the end of
2019, the virus has spread rapidly throughout the world
and developed into a global pandemic. As of January 18,
2021, there are close to 100 million reported cases and
over 2 million deaths, according to the Johns Hopkins Uni-
versity Coronavirus Resource Center.! Aside from the tragic
medical and humanitarian challenges, the pandemic repre-
sents a major shock to economic growth due to the ex-
treme disruptions in global economic activity.

Globally, public debt levels were at record highs, even
in the pre-crisis period (Yared, 2019), and they are forecast
to increase significantly (IMF, 2020). As tax revenues plum-
met and expenditures mount, governments around the
world will inevitably find themselves saddled with rapidly
expanding debt due to ballooning budget deficits. These
effects are amplified by the launch of numerous com-
prehensive stimulus packages, which many governments
have swiftly implemented to alleviate the economic ef-
fects of pandemic-induced lockdowns. The expected future
increases in public debt and fiscal deficits are reflected
in real time in the evolution of sovereign credit spreads,
which spiked almost universally across the globe in re-
sponse to the coronavirus news.

The ability to finance additional deficits, whether
through the issuance of additional debt or an increase in
taxation, varies greatly across countries. Similarly, the bor-
rowing costs incurred for new debt issuances vary con-
siderably between fiscally stronger countries, such as the
United States and Germany, and more fiscally constrained
countries like Italy or Greece.

In this paper, we ask whether countries’ fiscal con-
straints impair their resilience to economic shocks. Under-
standing whether fiscal capacity is a key channel in am-
plifying sovereign default risk is important; an impairment
to a country’s credit quality may lead to a reduction in
economic activity or limit its government’s ability to re-
spond to future financial crises and natural disasters. There
is empirical evidence that excessive public debt levels may
depress economic growth (e.g., Reinhart and Rogoff, 2010;
Reinhart et al, 2012; Romer and Romer, 2017), and that
the economic costs after a financial crisis are more severe
for countries with higher levels of public debt (Jorda et al.,
2016; Romer and Romer, 2018; Romer and Romer, 2019).
This evidence, however, is viewed with skepticism due to
the challenges in identifying the causal effect of debt on
growth (e.g., Krugman, 2013) and because the costs of pub-
lic debt are considered to be low when safe interest rates
are below expected growth rates (Blanchard, 2019).

The coronavirus pandemic provides researchers with a
unique opportunity to shed new light on a sovereign's
resilience to external shocks. First, in contrast to the
Global Financial Crisis in 2008 and the European Sovereign
Debt Crisis in 2010 (which were triggered by an endoge-
nous build-up of private and public leverage), the coro-
navirus pandemic represents an external shock to eco-
nomic growth (and its expectations), which was unantic-

1 See https://coronavirus.jhu.edu.
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ipated and affected every country around the world, al-
beit with varying intensity. Second, both the magnitude
of the growth shocks and their impact on a country’s re-
silience are quantifiable and available in real time. We ap-
proximate the shocks to a country’s growth using the in-
cidence of coronavirus cases, and identify the impact on
a country’s resilience using sovereign default risk indica-
tors. Third, and most importantly, while the dynamics of
both the market-based measures of sovereign default risk
and the COVID-19 infection rates are available at a daily
frequency, a country’s fiscal capacity is determined prior
to the onset of the crisis. Moreover, measures of economic
fundamentals that determine a country’s fiscal capacity are
measured before any additional debt is issued in response
to the coronavirus-induced economic contractions. Finally,
little was known about the coronavirus at the start of the
crisis, so daily infection rates are especially informative in
shaping growth expectations at the pandemic’s onset.

For these reasons, we implement our benchmark tests
during the first wave of the pandemic, starting on Jan-
uary 1, 2020 (the day the World Health Organization ac-
tivated its emergency response framework, following re-
ports of clusters of a new form of pneumonia circulating
in Wuhan City, Hubei Province), and ending on May 18,
2020 (the day of the unprecedented joint proposal for a
€ 500 billion European Union recovery fund by the Ger-
man chancellor, Angela Merkel, and the French president,
Emmanuel Macron). In Panel (a) of Fig. 1, we show the dy-
namics of new COVID-19 infection rates, measured for Eu-
rope, the Americas, and the Asia-Pacific region during the
first infection cycle as the number of new infections per
1000 citizens. We also show the dynamics of new infec-
tions during the second wave of the pandemic, until Octo-
ber 15, 2020, when our sample period ends. We consider
the second wave only in our robustness tests because, dur-
ing the later periods, infections rates are more likely to be
influenced by country-specific policies, and the trajectory
of the pandemic is better understood. In contrast, during
the first wave, infections were essentially randomly dis-
persed across equally susceptible countries and, thus, rep-
resent a more meaningful shock.

In Panel (b) of Fig. 1, we show the dynamics of the
COVID-19 infection rates, measured as the average num-
ber of cumulative infections per 1000 citizens, for the
same three regions during the first wave of the pandemic.
During this period, the figure shows that the timing of
the crisis differs vastly across countries, with significant
cross-country heterogeneity in the onset, speed of evo-
lution, and intensity of the virus spread. Additionally, in
Panel (c) of Fig. 1 we show the increase in sovereign de-
fault risk, as measured by the regional averages of cu-
mulative percentage changes in credit default swap (CDS)
premiums, i.e., the prices of insurance contracts that pro-
tect against sovereign default risk. CDS contracts are par-
ticularly well-suited to examine the impact of the pan-
demic on sovereign credit risk. In contrast to sovereign
bonds, the prices of which may be influenced by differ-
ences in the currency of denomination, covenants, tenors,
and legal jurisdictions, CDS contracts are uniformly compa-
rable across countries, and their prices are available in real
time. Surprisingly, the increases in sovereign default risk


https://coronavirus.jhu.edu

P. Augustin, V. Sokolovski, M.G. Subrahmanyam et al.

()

| - - —- Asia-Pacific
Europe
Americas

New Cases per 1,000 People

- P

o

2020-01-01

2020-04-01 2020-07-01 2020-10-01

o | — = — - Asia-Pacific
Europe
o Americas
2
2
ko3
o
s
[=]
S
T
g
2
2
2
4
8
o
= 4
£ -
=
g
E
o
o + T
2020-01-01 2020-02-01 2020-03-01 2020-04-01 2020-05-01
(c)
9 |
~ | = == - Asia-Pacific
Europe

Americas ‘

CDS Cumulative Percentage Change

2020-01-01  2020-02-01 2020-03-01 2020-04-01 2020-05-01

Fig. 1. Sovereign CDS and COVID-19 incidence by geographic area. In this
figure, we show the time series evolution of sovereign credit default swap
(CDS) spreads and incidence of COVID-19 cases for three geographical re-
gions (Asia-Pacific, Europe, and the Americas), corresponding to a set of
30 developed countries, from the IMF economic database, for which we
could obtain reliable information on both CDS spreads and COVID-19 in-
fections. In Panel (a), we show the incidence of COVID-19 cases, mea-
sured as the number of infections per 1000 people. The vertical line cor-
responds to the end of our benchmark period on May 18, 2020. In Panel
(b), we show the cumulative incidence of COVID-19 cases, measured as
the number of infections per 1000 people. In Panel (c), we show the cu-
mulative percentage changes of CDS spreads. Our sample consists of daily
observations for five-year USD denominated CDS spreads with the full re-
structuring credit event clause. Panel (a) extends from January 1, 2020
to October 15, 2020, while Panel (b) and (c) cover our benchmark pe-
riod ending on May 18, 2020. CDS data are from Markit. The COVID-19
data are from the European Centre for Disease Prevention and Control.
We scale the number of cases by the population of the corresponding
country, based on estimates for 2018 provided by the OECD.
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are not monotonic in the increase in infection rates. It is
this rich, cross-sectional variation, both within and across
geographic regions, that we exploit to identify whether fis-
cal capacity affects a sovereign’s resilience to the crisis.

We show that the sensitivity of a country’s default risk
to adverse external shocks depends largely on its fiscal
capacity level, broadly defined as the ability of its gov-
ernment to fund its fiscal policy and service its finan-
cial obligations [see Romer and Romer, 2019 for a dis-
cussion]. For our analysis, we use a sample of 30 de-
veloped economies from the International Monetary Fund
(IMF) Economic database, for which we can obtain reliable
information on sovereign credit spreads, COVID-19 infec-
tion rates, and fiscal and economic indicators, all of which
are comparable across countries. We consider a battery
of different fiscal capacity measures. In particular, we ex-
amine general gross government debt, aggregate govern-
ment expenditures, and total interest expenses, all mea-
sured as a fraction of GDP. We also consider unemploy-
ment, GDP growth, and country credit ratings, as assigned
by the three major rating agencies (Moody’s, Standard &
Poor’s, and Fitch). We consider all of these metrics individ-
ually, while also aggregating them into a single measure
that allows us to rank all countries in terms of their fiscal
constraints.

Our results paint a stark picture: there is only a weak
unconditional relation between the COVID-19 infection
rates and increases in sovereign credit spreads during the
coronavirus pandemic. However, conditional on having low
fiscal capacity, there is a positive and statistically signifi-
cant relation between the intensity of the virus’s spread
and sovereign default risk. We find that a one-day 30% in-
crease in the incidence of COVID-19 infections translates to
a 1% (3%) increase in CDS premiums for a country ranked
at the 25th (75th) percentile of the fiscal constraints dis-
tribution. These effects are economically meaningful, espe-
cially if accumulated over several days, because the average
one-day increase in infection rates is 15% after COVID-19
infections reach a rate of one in a million.

Out of the 30 countries in our sample, 14 pursue inde-
pendent fiscal and monetary policy, and 16 are constrained
in their monetary policy because they belong to a com-
mon monetary union, the European Monetary System (Eu-
rozone). While members of the Eurozone conduct inde-
pendent fiscal policy, they are bound by a common mone-
tary policy conducted by the European Central Bank (ECB).
Thus, our results risk being influenced by differential cross-
country sensitivity to, and coordination of, fiscal and mon-
etary policies.

To further emphasize that fiscal capacity is an impor-
tant amplifier of sovereign credit risk dynamics during the
pandemic, we repeat our analysis in samples within which
we can hold monetary policy constant. Specifically, we ex-
amine the relation for the sample of Eurozone countries
and find that our results remain unchanged. In a similar
vein, we study the 23 U.S. states for which we can ob-
tain continuous information on sovereign CDS premiums.
Although all 23 states have experienced varying infection
rates, they are bound by a common monetary policy, which
is determined at the federal level through the actions of
the Federal Reserve System. Therefore, U.S. states represent
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a more homogeneous group for studying whether differ-
ences in fiscal capacity influence a sovereign’s risk expo-
sure to a systemic crisis.

Similar to our country-level results, we find a statis-
tically significant, positive sensitivity of sovereign default
risk to COVID-19 infection rates for fiscally constrained
U.S. states. In contrast, less fiscally constrained states are
not significantly affected by an increase in COVID-19 cases.
Specifically, we find that a weekly 30% increase in the in-
cidence of COVID-19 infections translates to an increase in
CDS premiums of 0.24% for a state at the 75th percentile
of the distribution of our fiscal constraints measure.

An important consideration in our study relates to
cross-country differences in governments’ preparedness to
face a pandemic and in a population’s susceptibility to the
virus. To verify that our results are not merely driven by
confounding factors associated with a country’s healthcare
quality or the social composition of the population, we ver-
ify whether our results on the sensitivity of sovereign risk
to COVID-19 infections are preserved once we control for
these factors.

First, we consider the strain on a country’s healthcare
system, which we expect to be higher when there are
fewer doctors per 1000 inhabitants and when a smaller
fraction of GDP is spent on healthcare. Second, we exam-
ine the degree of inherent health risk COVID-19 poses to
each country’s population, which we measure using the
proportion of at-risk population, namely the elderly and
the obese. Third, we consider each country’s population
density, which can be a key factor in fueling the spread
of the virus. We find that none of these variables is signif-
icant in amplifying the sensitivity between infection rates
and sovereign credit risk. However, fiscal capacity remains
a key determinant in explaining cross-sectional differences
in the response of sovereign risk to the intensity of the
virus’s spread.

Relatedly, we verify that our results are not explained
by cross-country differences in the timing and intensity
of government responses to the crisis. We consider school
closures, workplace closures, restrictions on public gather-
ings, and other social distancing measures (such as restric-
tions on people’s movement). We find that the differential
impact of COVID-19 infections on sovereign credit risk for
fiscally constrained countries is similar during and outside
of lockdown policies. Moreover, our analysis suggests that
lockdown measures do not directly contribute to cross-
sectional variation in the sensitivity of sovereign credit risk
to COVID-19 infection rates for fiscally constrained coun-
tries. We also consider alternative country characteristics,
which are known to relate to sovereign credit risk, as po-
tential drivers of our results. For each country, we evaluate
the health of the banking system, the reliance of the econ-
omy on tourism, the exposure to the volatility of exports
and imports, and the propensity to save. We find that these
characteristics do not subsume the statistical or economic
significance of fiscal capacity in magnifying the exposure
of sovereign risk to COVID-19 infections.

Our last step is to test for the existence of a fiscal
threshold that significantly impairs a country’s resilience to
external shocks. Following Hansen (2000), we implement
endogenous threshold regressions to identify cutoff levels
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of fiscal capacity, around which there is a shift in the sen-
sitivity of sovereign default risk to the spread of COVID-19
infections. We examine these thresholds for the aggregate
fiscal capacity measure and its individual components.

Most notably, we find that the sensitivity of a country’s
sovereign default risk to the virus’s spread increases six-
fold above debt-to-GDP ratios of 61%. We identify a second
significant, endogenous threshold at a debt-to-GDP ratio of
104%. The estimated elasticity for countries with leverage
ratios above the second threshold is 13 times that of coun-
tries with the lowest ratios.

The rest of the paper proceeds as follows. In Section 2,
we discuss the relevant literature. In Section 3, we present
and develop our hypotheses. We provide an overview of
our data and preliminary evidence in Section 4. We discuss
the main results in Section 5, and conclude in Section 6.

2. Related literature

As we show that fiscally constrained countries are less
resilient to economic shocks, our work relates most closely
to Jorda et al. (2016), and Romer and Romer (2018, 2019),
who show that the economic costs of a financial crisis are
more severe when countries have higher levels of pub-
lic debt. In that context, our work also relates broadly
to the debate in the public finance literature on whether
public debt represents a burden to society (Ricardo, 1817;
Buchanan, 1958; Meade, 1959; Hansen, 1959; Bowen et al.,
1960; Diamond, 1965; Tobin, 1965; Barro, 1974; Buchanan,
1976; Barro, 1979).

Using cross-country evidence from more than 200 years
of public debt overhangs, Reinhart and Rogoff (2010),
Reinhart et al. (2012), and Romer and Romer (2017) pro-
vide evidence that greater debt is associated with lower
economic growth and output. Liu et al. (2019) sug-
gest that excessive production of safe asset debt may
be risky, as it can increase tax income and consump-
tion volatility, while Croce et al. (2020b) show that
too much debt can hamper innovation, lower expected
growth, and increase uncertainty. For additional evi-
dence on the relation between debt and growth, see
Kumar and Woo (2010), Cecchetti et al. (2011), Checherita-
Westphal and Rother (2011), Herndon et al. (2013), and
Eberhardt and Presbitero (2015).

Blanchard (2019) argues that high levels of public debt
bear little social cost as long as safe interest rates are be-
low long-run expected growth rates. The argument that
high debt levels lead to low growth has also been criticized
because it is difficult to unequivocally prove the causality
of the link (e.g., Krugman, 2013). We circumvent this is-
sue by focusing on a short period of time in which pub-
licly observable measures of fiscal capacity arguably do not
change. Thus, we can examine how cross-sectional differ-
ences in ex ante fiscal capacity affect the relation between
the incidence of COVID-19 cases and sovereign credit risk.

In contrast to previous work, we provide unique evi-
dence regarding the pandemic’s implications for sovereign
default risk in developed economies. This evidence is
of utmost importance in light of the massive stim-
ulus packages implemented by many countries, which
are bound to exacerbate their default risk. Increases in
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sovereign credit risk are demonstrated to have real eco-
nomic effects, leading to reductions in credit supply
(Adelino and Ferreira, 2016; Bocola, 2016) and invest-
ment (Almeida et al.,, 2017) and an increase in corporate
credit risk (Lee et al., 2016; Augustin et al.,, 2018a). Ex-
cessive sovereign default risks may also lead to hazardous
doom loops between sovereign and financial balance
sheets (e.g., Acharya et al., 2014; Farhi and Tirole, 2018).
In the context of the pandemic, Benmelech and Tzur-
Ilan (2020) and Balajee et al. (2020) suggest that countries
with lower credit ratings were hindered in implementing
stimulus packages. Relatedly, Arellano et al. (2020) study
the feedback effects between lockdown policies and
sovereign default risk in emerging economies, while
Espino et al. (2020) study the optimal fiscal and monetary
policy response of developing economies in an equilibrium
model with sovereign default.

Our work also relates to the literature on the dy-
namics of sovereign credit risk, which are driven by
global risk factors (Pan and Singleton, 2008; Longstaff
et al, 2011; Augustin and Tédongap, 2016; Augustin
et al., 2018b), local risk factors (Chernov et al.,, 2020a;
Hilscher and Nosbusch, 2010), or a combination of both
(Augustin, 2018). We pinpoint the fiscal channel as an
amplification mechanism for sovereign CDS spreads, con-
sistent with Chernov et al. (2020b), who show how U.S.
CDS premiums reflect the probability of fiscal default.
Pallara and Renne (2019) infer fiscal limits from CDS pre-
miums. By analyzing the credit risk of US. states, our
work is closely related to the study on systemic sovereign
risk by Ang and Longstaff (2013), and to Novy-Marx and
Rauh (2012). Duffie et al. (2003) and Zhang (2008) study
the default of Russia and Argentina, respectively. There
is also evidence that sovereign default risk is tightly
linked to the local financial sector (Gennaioli et al., 2014).
Additional references are available in the surveys by
Augustin (2014) and Augustin et al. (2014).

More broadly, our work relates to the growing litera-
ture that examines the impact of the COVID-19 pandemic
on economic growth (Gormsen and Koijen, 2020) and fi-
nancial markets, including corporate fixed income (O’Hara
and Zhou, 2020; Haddad et al., 2020; Kargar et al., 2020;
Boyarchenko et al., 2020; Fahlenbrach et al., 2020; Falato
et al, 2020), Treasury (He et al, 2020; Fleming and
Ruela, 2020; Schrimpf et al., 2020), stock (Boudoukh
et al,, 2020; Ding et al., 2020; Alfaro et al., 2020; Croce
et al., 2020a; Gerding et al., 2020; Ramelli and Wagner,
2020; Albuquerque et al., 2020; Bretscher et al., 2020;
Schoenfeld, 2020; Acharya and Steffen, 2020), and foreign
exchange markets (Bahaj and Reis, 2020). We provide
an extended literature discussion in Section A-I of the
Internet Appendix.

3. Hypotheses development and empirical setting

First, we discuss our testable hypotheses in Section 3.1.
We then explain our empirical specification in Section 3.2.
3.1. Hypotheses

There is overwhelming evidence that the dynamics of
sovereign credit spreads are affected by global risk fac-
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tors (Pan and Singleton, 2008; Longstaff et al., 2011; Au-
gustin, 2018). Although there is a significant degree of
cross-country heterogeneity in the scale and scope of the
spread of the disease, the coronavirus crisis is a global
phenomenon. Thus, ex ante, it is unclear whether the dy-
namics of sovereign credit spreads during the development
of the pandemic would be affected by country-specific
COVID-19 infection rates. This motivates our first hypothe-
sis, which relates to whether sovereign CDS premiums are
explained by the incidence of COVID-19 infections, after
controlling for established global and country-specific fac-
tors of sovereign credit spreads.

Hypothesis 1: Changes in sovereign CDS spreads during
the coronavirus pandemic are positively related to country-
specific COVID-19 infection rates.

A country’s ability to weather the crisis, and poten-
tially respond with fiscal and liquidity stimuli, depends to
a large extent on its fiscal capacity prior to the crisis. We
therefore examine whether cross-sectional differences in a
country’s fiscal space change the relation between the dy-
namics of sovereign credit spreads and those of COVID-
19 infections. Specifically, we examine whether the sensi-
tivity of sovereign CDS premiums to the virus’s spread is
stronger when the fiscal space of a country is limited.

Hypothesis 2: The sensitivity of sovereign CDS premiums
to COVID-19 infection rates is stronger for countries with low
fiscal capacity.

The effects of fiscal capacity on the resilience, to eco-
nomic shocks, of a country’s credit quality may be affected
by the heterogeneity in monetary policy. To test whether a
country’s fiscal capacity autonomously affects the relation
between sovereign credit risk and COVID-19 infections, we
revisit the analysis, this time focusing on the members of
two monetary unions: Eurozone countries and U.S. states.
In both unions, monetary policy is common to all mem-
bers and determined at the central bank level (i.e., the ECB
and the Federal Reserve System, respectively). This analy-
sis relates to our third hypothesis, which is that credit risk
is more strongly associated with COVID-19 infection rates
when fiscal capacity is low, while monetary policy is held
constant.

Hypothesis 3: The increased sensitivity of sovereign CDS
spreads to COVID-19 infection rates for fiscally constrained
entities is not driven by differences in monetary policy.

3.2. Empirical setting

We implement a number of tests to examine hypothe-
ses H1 to H3 described above. Our key variable of in-
terest is a measure of a country’s or state’s default risk.
Since we aim to estimate the elasticity between sovereign
credit risk and COVID-19 infections, we use, as our depen-
dent variable, percentage changes in sovereign CDS spreads
(ACDS; ;) for country or state i at time t. To mitigate con-
cerns that our estimates are influenced by cross-country
differences in the levels and volatilities of CDS premiums,
we use growth rates instead of CDS spread levels to esti-
mate the elasticity between sovereign credit risk and the
spread of the virus. In Section 5.5, we nevertheless show
that our results are robust to using alternative specifica-
tions for the dependent variable. We examine how the
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dynamics of sovereign default risk relate contemporane-
ously to the intensity of the virus’s spread by project-
ing daily percentage changes in sovereign CDS premiums
onto daily percentage changes in COVID-19 infection rates
(ACOVID Cases; ), while controlling for standard country-
specific and global determinants of sovereign credit risk
(denoted by the vector of controls X; ;):

ACDS;; = ag + ,31 ACOVID Casesj,t + (STXM + lp,' + V: + €ig,
(1)

where ; captures country or state fixed effects to ab-
sorb unobserved time-invariant country or state-level
heterogeneity, y: represents time fixed effects, and ¢&;; is
the i.i.d. residual. The main coefficient of interest is f,
which captures the elasticity between the dynamics of
sovereign credit risk and COVID-19 infections, and which
we expect to be positive. Using percentage changes in the
total number of infections is consistent with the approach
of forecasting the pandemic’s evolution in epidemiological
models, in which infection growth rates are approxi-
mately linear in the empirical counterpart of the disease’s
reproduction rate, Ry.?

To examine whether there is a differential relation be-
tween sovereign credit risk and the intensity of the virus’s
spread across countries or states, we include, as explana-
tory variables, metrics that measure the fiscal constraints
of a country or state. All measures of fiscal constraints
are predetermined and can be considered time-invariant
during our benchmark sample period, which encompasses
the first wave of the pandemic. This allows us to measure
ex ante cross-sectional differences in fiscal capacity, which
are instrumental for identifying any differential elasticity
of sovereign default risk to COVID-19 infections. Specifi-
cally, in several of our tests, we interact the growth rate
of COVID-19 infection rates with measures of fiscal con-
straints (FiscallyConstrained;), so that the regression spec-
ification is as follows:

ACDS; = g + B1ACOVID Cases;; + B2 ACOVID Cases; ¢

- FiscallyConstrained;

+ 8 Xie + Vi + Vi + & (2)
where the country- or state-specific measures of fiscal con-

straints are omitted because they are absorbed by the fixed
effects, ;.

4. Data, descriptive statistics, and preliminary evidence

We discuss our data in Section 4.1 and present our
summary statistics in Section 4.2. We describe cross-
country differences in fiscal capacity in Section 4.3, and
provide our preliminary evidence in Section 4.4,

4.1. Data

We merge several data sets that encompass country-
specific prices of sovereign default insurance, fiscal capac-

2 In Section A-II of the Internet Appendix, we explain in more detail the
relation between the time-varying reproduction rate Ry and the growth
rate in COVID-19 infections.
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ity, COVID-19 infection rates, and information on demo-
graphics and public health preparedness, in addition to
global and country-specific macroeconomic and financial
indicators. In Table A-1 of the Internet Appendix, we pro-
vide a detailed description of all of the variables in our
analysis and their corresponding sources.

We focus on developed countries, as defined by the IMF,
that are part of the Organization for Economic Coopera-
tion and Development (OECD). Our sample consists of 30
countries for which we can find reliable data for sovereign
credit risk, fiscal constraints, and COVID-19 infection rates.
These 30 countries cover a broad geographic area, in-
cluding the Americas (Canada and the United States), Eu-
rope (Austria, Belgium, Czechia, Denmark, Estonia, Fin-
land, France, Germany, Greece, Iceland, Ireland, Israel, Italy,
Latvia, Lithuania, Netherlands, Norway, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland, and the United King-
dom), and Asia-Pacific (Australia, Japan, Korea, and New
Zealand). We expand on our country analysis to exam-
ine the credit risk of 23 US. states: Connecticut, Cali-
fornia, Delaware, Florida, Georgia, Illinois, Maryland, Mas-
sachusetts, Michigan, Minnesota, Mississippi, North Car-
olina, Nevada, New Jersey, New York, Ohio, Pennsylvania,
South Carolina, Texas, Utah, Virginia, Wisconsin, and Wash-
ington.

Our benchmark analysis starts on January 1, 2020, the
day the World Health Organization activated its emergency
response framework, and ends on May 18, 2020, when the
German chancellor, Angela Merkel, and the French presi-
dent, Emmanuel Macron, jointly announced a proposal for
a € 500 billion European Union recovery. May 18, repre-
sents a major turning point for the markets’ perception
of the European Union’s ability to withstand the crisis, as
demonstrated by a significant drop in CDS premiums for
most countries in our sample. Around this time, we also
observe an easing of the first set of lockdown measures.
By excluding the period of the coordinated fiscal policy re-
sponse, we are more likely to capture the impact of COVID-
19 infections on sovereign default risk, without any influ-
ence of differential fiscal policy responses. In robustness
tests, we extend our sample period to October 15, 2020.

We obtain data on CDS spreads from Markit. CDS con-
tracts are identified by their tenor, currency, and defini-
tion of a credit event. For all countries and U.S. states, we
consider contracts with a tenor of five years, under the
full restructuring clause, denominated in USD, and refer-
encing external debt. We focus on the more liquid EUR-
denominated contracts for the U.S. government, but our re-
sults remain unchanged if we use the USD-denominated
contract. CDS premium data are available at the daily fre-
quency. Since sovereign credit risk is intimately connected
to a country’s financial risk (Acharya et al., 2014) and cur-
rency depreciation (Reinhart, 2002; Na et al., 2018; Au-
gustin et al., 2020), we obtain the return for each country’s
major stock index and exchange rate from Capital 1Q.

To understand the relation between the spread of the
pandemic and sovereign credit risk, we characterize the in-
cidence of COVID-19 infections in a particular area, using
the number of presumptive positive and confirmed cases,
in accordance with the Centers for Disease Control and
Prevention (CDC) guidelines. For observations at the coun-
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try level, we use data made available by the European Cen-
tre for Disease Prevention and Control, sourced via Oxford
University’s “Our World in Data” platform, and the Johns
Hopkins University Coronavirus Resource Center. We use
data from the New York Times for observations at the state
level.

Importantly, to characterize a country’s fiscal capacity,
we obtain data on a government’s debt outstanding, inter-
est payments, and expenditures. We capture recent macro-
economic conditions through a country’s GDP level and
growth, credit rating, and unemployment rate. Many of
these variables are available only with a significant delay,
leading us to focus on quantities for the 2018 fiscal year.
In our robustness tests, we show that the ranking of these
variables does not change materially across countries in
the course of one year, which suggests that this delay is
largely immaterial to our results. These data are obtained
from the World Bank, the IMF, the OECD, the U.S. Census,
the U.S. Bureau of Economic Analysis, and the Pew Trust.

To control for the development of a sovereign’s health-
care system and the ex ante exposure to coronavirus pene-
tration, we also collect information on the number of doc-
tors, the total spending on healthcare goods and services,
the fraction of the population that is elderly, the share of
the population that is overweight or obese, and the pop-
ulation density. These data come from the Kaiser Family
Foundation, the OECD, the World Bank, the World Health
Organization, the Centers for Medicare and Medicaid Ser-
vices, and the CDC.

Finally, we employ global macroeconomic and finan-
cial indicators available in the Federal Reserve Bank of St.
Louis economic database. We use the returns on the S&P
500 stock market index, the CBOE VIX volatility index, the
U.S. (Treasury-LIBOR) TED spread, investment grade (sub-
investment grade) credit spreads [defined as the difference
between the corporate U.S. BBB (BB) and AAA (BBB) yields],
and the Dollar factor, measured as the equally-weighted
average exchange rate return relative to USD.

4.2. Descriptive statistics

In Table 1, we provide detailed summary statistics for
the variables in our study for our benchmark period,
starting with the dynamics of countries’ sovereign credit
spreads and COVID-19 infections. In Panel A, we show that
the average CDS premium is 40 basis points (bps), reflect-
ing the high credit quality of the developed economies
in our sample. Nonetheless, there is ample cross-sectional
variation, as demonstrated by premiums that range from
10 bps to 370 bps. As for infection rates, out of 1000 peo-
ple, an average of less than one person (i.e., 0.588) is in-
fected with the coronavirus. Reporting the same informa-
tion after the virus's spread reached a rate of one in a
million, we find that the average daily infection rate in-
creases to 1.066. The maximum number of infected peo-
ple per 1000 inhabitants is above five. More importantly,
the daily change in infection rates is about 15%, on aver-
age. Daily equity and exchange rate returns are, on average,
close to zero.

In Fig. 2, we illustrate the severity of infections and
the deterioration of sovereign risk during the pandemic.
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Panel A shows, for each country, the maximum number
of COVID-19 cases per 1000 inhabitants recorded during
our sample period. Europe was severely affected. Specifi-
cally, Belgium, Spain, and Ireland stand out with more than
four infections per 1000 people. On a per-1000 capita ba-
sis, Iceland is the most affected country, with more than
five cases. In the Americas, the U.S. has more than double
the number of cases per 1000 people as Canada, while four
developed economies in the Asia-Pacific region all experi-
ence low infection rates, compared to countries in Europe
and the Americas.

In Panel B of Fig. 2, we report, for the same coun-
tries, the increase in CDS premiums between January 1,
2020 and their peak during our benchmark sample pe-
riod. While CDS spreads increased across all countries,
they evolved quite heterogeneously. For example, the low-
est increase, about 1 bp, is recorded for Switzerland,
while Spain, Portugal, Italy, and Greece witness increases
of 95 bps, 97 bps, 124 bps, and 285 bps, respectively.
The cross-country differences in CDS spread increases are
noteworthy because they do not align with the inten-
sity of COVID-19 infections documented in Panel A. While
Greece experienced the largest increase in sovereign credit
spreads, it is among the countries with the lowest coron-
avirus incidence. In stark contrast, the sovereign credit risk
of Switzerland, a country with a particularly high infection
rate, did not change significantly relative to its pre-crisis
level.

In Panel B of Table 1, we document the magnitude
of total central government gross debt, government ex-
penditures, and central government interest payments. We
scale these variables by the countries’ corresponding GDP
to make them comparable across countries. The average
debt-to-GDP level is 71.82%. The large standard deviation
of 48.82% is indicative of the vast cross-country differences
in public debt levels, which range from a low of 8% for
Estonia to a high of 237% for Japan. Total government ex-
penditures represent, on average, 33% of a country’s GDP,
while interest expenses are, on average, 1.60% (ranging up
to 3.82%). The average unemployment level in our sam-
ple is 5.84%, and mean GDP growth is 2.78%. Sovereign
credit ratings are another metric of fiscal capacity. We use
the average rating of foreign currency long-term sovereign
debt ratings among the three most popular rating agencies
(Moody’s, Standard & Poor’s, and Fitch), as provided by the
World Bank (Kose et al., 2017). The ratings of each agency
are converted to a numerical scale, with 1 representing the
least creditworthy and 21 the most creditworthy country.
The average rating, 17.77, corresponds roughly to an AA-
rating.

To control for the potential confounding effects due to
the state of a country’s healthcare system, we collect mea-
sures of the development of each system. Specifically, we
consider the density of doctors in the population, and each
nation’s expenditure on healthcare-related goods and ser-
vices as a fraction of GDP. Petrilli et al. (2020) show that
obesity and old age are factors associated with hospital-
ization and critical illness due to COVID-19. Thus, we also
collect information on the fraction of inhabitants aged over
65, the fraction of the population considered obese, and
the population density. Most of these variables point to-



P. Augustin, V. Sokolovski, M.G. Subrahmanyam et al. Journal of Financial Economics 143 (2022) 1251-1274

Table 1
Descriptive statistics.

In this table, we report the descriptive statistics for the variables that we employ in our analysis. Panel A reports country-specific time-varying variables,
such as the country’s CDS spread, CDS;;, the return of the country’s major stock index, Equity;., the foreign exchange rate, FX;, and the number of COVID-19
cases per 1000 people, CovidCases;. CovidCases)/™""" (ACOVIDCases)/™"*") is the number of COVID-19 infections per 1000 people (percentage change in
CovidCases;;) following the initial spread of the virus, which we define as more than one case per one million people. Panel B includes the cross-sectional
variables, which, in our setting, are not time-varying. Debt /GDP, is the ratio of total central government gross debt to GDP. Expenditures/GDP; measures the
government expenditures as a fraction of a country’s GDP, while Interest/GDP is the ratio of central government interest payment to GDP. Unemployment;
and GDPGrowth; capture a country’s economic conditions. Rating; represents the credit rating for a given country and ranges from zero (the lowest rating)
to 21 (the highest rating). DocDensity is the number of doctors per 1000 people. HealthExp/GDP; is the overall economy expenditure in health-related goods
and services as a fraction of GDP. PopElderly; is the fraction of the population aged 65 and older. ShareObese; is the share of adults that self-report as obese
based on their body mass index. PopDensity is the number of people living in a country divided by the country’s area in square kilometers. Panel C shows
time-varying global variables, such as the daily percentage changes in the VIX index, VIX;; the TED Spread, TED;; the BBB (BB) minus AAA (BBB) Bank
of America U.S. investment grade (speculative) corporate bond indices, BBB — AAA; (BB — BBB;); and the Dollar factor, USDollar;. Our benchmark sample
covers the period between January 1, 2020 and May 18, 2020. Further details on the variables and their sources are provided in Table A-1 of the Internet
Appendix.

Panel A: Time Series Variables

N Mean Std Min P25 Median P75 Max
CDS;; 2970 0.004 0.004 0.001 0.001 0.003 0.006 0.037
CovidCases;; 2970 0.588 1.101 0.000 0.000 0.008 0.600 5.109
CouidCases:[/’"’“"’” 1638 1.066 1.299 0.001 0.119 0.481 1.674 5.109
ACOVIDCases}t/"”I""" 1638 0.150 0.672 -0.072 0.008 0.036 0.135 18.000
Equity; 2794 -0.001 0.025 -0.169 -0.009 0.001 0.009 0.129
FX; 2970 0.000 0.007 -0.038 -0.003 0.001 0.003 0.080

Panel B: Cross-Sectional Variables

N Mean Std Min P25 Median P75 Max
Debt /GDP; 30 71.820 48.816 8.265 37.923 60.022 97.092 237.130
Expenditures/GDP, 30 33.007 8.935 16.442 26.117 35.519 39.004 47.512
Interest /GDP; 30 1.603 1.007 0.076 0.960 1.403 2.385 3.820
Unemployment; 30 5.836 3.459 2.000 3.867 4912 6.433 18.567
GDPGrowth; 30 2.777 1.493 0.774 1.725 2.519 3.454 8.170
Rating; 30 17.772 3.328 6.952 15.667 18.500 21.000 21.000
DocDensity; 28 3.534 0.707 2.340 3.120 3.400 3.995 5.180
HealthExp/GDP; 30 9.329 2.178 5.866 7.846 9.175 10.470 16.937
PopElderly; 30 18.627 3.239 11.654 16.026 19.152 19.861 28.137
ShareObese; 30 22.477 6.247 4.300 20.400 22.150 26.000 36.200
PopulationDensity; 30 147.282 152.104 3.249 30.386 104.923 215.521 529.652

Panel C: Common Control Variables

N Mean Std Min P25 Median P75 Max
UsRet; 91 -0.000 0.033 -0.120 -0.016 0.002 0.012 0.094
AVIX; 91 0.015 0.129 -0.234 -0.068 -0.013 0.066 0.465
ATED; 88 0.011 0.211 -0.286 -0.087 -0.013 0.049 1.533
ABBB — AAA, 95 0.011 0.057 -0.137 -0.013 0.000 0.016 0.381
ABB — BBB; 95 0.021 0.110 -0.198 -0.056 -0.004 0.080 0.382
AUSDollar; 99 0.001 0.006 -0.020 -0.002 0.001 0.003 0.029
ward large cross-country differences in countries’ vulnera- that same period for Greece. Infection rates per capita are
bility to the virus. Finally, in Panel C of Table 1, we report higher for states than for countries, ranging up to about
statistics for the macroeconomic and financial control vari- 35 infections per 1000 inhabitants. Because we measure
ables. the dynamics for states at a weekly frequency, the spread
In Table 2, we show that the 23 US. states in our of the disease appears more dramatic, with a 96% average
sample are mostly comparable to the countries in terms weekly increase in infections, corresponding to a daily in-
of their characteristics, although they have significantly crease of 10%.

smaller amounts of government debt, interest payments,
and expenditures, measured as a fraction of state GDP.
As we only compare credit risk across U.S. states, we do
not adjust state-level debt for federal government debt. In
terms of sovereign default risk, the distribution of CDS pre-
miums for U.S. states, reported in Panel A of Table 2, is re-
markably similar to that reported for countries in Panel A
of Table 1. For example, the least creditworthy state, Illi-
nois, has a maximum CDS spread of 400 bps during our
sample period, compared to the 370 bps reported during

4.3. Measuring fiscal capacity

For each metric of fiscal capacity, we calculate a coun-
try’s rank, such that the country with the largest fiscal con-
straint (e.g., the highest debt-to-GDP ratio) has a value of
one, and the country with the lowest fiscal constraint has a
value of zero. As higher GDP growth corresponds to fewer
fiscal constraints, we sign this variable so that the rankings
are comparable across metrics.
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Fig. 2. Sovereign credit risk and COVID-19 infections. In Panel (a) of this figure, we show for each country in our sample the maximum number of
registered COVID-19 infections per 1000 people. In Panel (b), we show for each country the change (in bps) in five-year sovereign CDS spreads from
January 1, 2020 to their peak values before May 18, 2020. Our sample consists of 30 developed countries from the IMF economic database for which we
could obtain reliable information on both CDS spreads and COVID-19 infections. For CDS contracts, we use five-year USD denominated CDS contracts on
senior foreign debt with the full restructuring credit event clause. CDS data are from Markit. The COVID-19 data are from the European Centre for Disease
Prevention and Control and cover the period from January 1, 2020 to May 18, 2020. We scale by the population of the corresponding country, based on
estimates for 2018 provided by the OECD. We group countries into three regions: the Americas, Europe, and Asia-Pacific.

We construct a single measure of fiscal constraints,
FiscallyConstrained;, rescaled to a range from zero to one,
by averaging across the ranks of all six metrics. We find
ranking to be a particularly powerful method with which
to compare and interpret results across measures of fiscal
and economic constraints, as it is less sensitive to outliers.
In robustness tests, we show that employing rank variables
rather than the underlying numerical values does not alter
the regression parameters’ statistical significance.

Fig. 3 shows the distribution of the variable
FiscallyConstrained; and, hence, the fiscal capacity rank
for the 30 countries in our sample. The most fiscally
constrained countries among our sample of developed
economies belong to Southern Europe, while Australia,
Germany, and Switzerland are among the least constrained.
We report the individual values of the fiscal constraints
measure in Table A-2 in the Internet Appendix, together
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with the values of its components. Relying on a measure
of fiscal capacity that summarizes the multiple dimensions
of fiscal and economic health into a single variable allows
us to identify fiscal capacity more completely than if we
were to rely on any one of the six indicators.’

4.4. Preliminary evidence

In Fig. 4, we provide preliminary evidence on the dis-
parate evolution of sovereign default insurance premiums

3 One interesting example to consider is the classification of Japan.
While its debt-to-GDP ratio is the largest in the sample, Japan is able to
raise new debt with ease. This is due to its low cost of debt, its relatively
high credit rating, and the fact that it ranks 12th out of 30 countries in
terms of overall fiscal constraints. Japan underscores the challenges asso-
ciated with capturing a country’s fiscal capacity by any single metric (e.g.,
Kose et al., 2017).
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Table 2
Descriptive statistics for U.S. states.

In this table, we report the descriptive statistics for the variables we employ in our analysis of the U.S. states sample. Panel A reports state-
specific time-varying variables, such as the state’s CDS spread, CDS;;, and the number of COVID-19 cases per 1000 people, CovidCases;. CovidCases}r/ million
(ACOVIDCases}/"‘““"") is the number of COVID-19 infections per 1000 people (percentage change in CovidCases; ) following the initial spread of the coron-
avirus, which we define as there being more than one case per one million people. Panel B includes the cross-sectional variables, which, in our setting, are
not time-varying. Debt /GDP, is the ratio of total state debt to GDP. Expenditures/GDP; measures the state’s expenditures as a fraction of the state’s GDP, while
Interest /GDP is the ratio of state interest payment to GDP. Unemployment; and GDPGrowth; capture a state’s current economic conditions. Un fundedPension;
is the fraction of the state’s pension plan that is not funded bythe plan’s current assets. Rating; represents the credit rating for a given state and ranges
from one (the lowest rating) to seven (the highest rating). DocDensity is the number of doctors per 1000 people. HealthExp/GDP; is the overall economy’s
expenditure in health-related goods and services as a fraction of GDP. PopElderly; is the fraction of the population aged 65 and older. ShareObese; is the
share of adults that self-report as obese based on the body mass index. PopDensity is the number of people living in a country divided by the country’s
area in square kilometers. The observations in Panel A are based on weekly averages. Our benchmark sample covers the period between January 1, 2020
and October 15, 2020. Further details on the variables and their sources are provided in Table A-1 of the Internet Appendix.

Panel A: Time Series Variables

N Mean Std Min P25 Median P75 Max
CDS; 894 0.006 0.006 0.001 0.002 0.003 0.006 0.040
CovidCases;; 894 7.517 8.551 0.000 0.001 3.742 13.361 35.502
CovidCases}t/m’“'"" 667 10.076 8.499 0.001 2.273 8.585 16.609 35.502
ACovidCases}/’"’”’"" 657 0.961 2.755 -0.019 0.048 0.111 0.292 26.000

Panel B: Cross-Sectional Variables

N Mean Std Min P25 Median P75 Max
Debt /GDP, 23 6.495 3.320 2.045 4.460 6.385 7.222 14.457
Expenditures/GDP, 23 12.219 2.450 8.757 10.493 12.305 13.555 19.833
Interest /GDP; 23 0.243 0.129 0.078 0.126 0.219 0.306 0.574
Unemployment; 23 3.895 0.536 2.942 3.458 3.983 4.258 4.858
GDPGrowth; 23 5.093 1.261 2.760 4.440 4.700 5.440 8.220
Un fundedPension; 23 28.957 17.760 -3.000 17.000 26.000 40.000 64.000
Rating; 23 5.478 1.675 1.000 4.000 6.000 7.000 7.000
DocDensity; 23 3.291 0.889 2.062 2.606 3.125 3.973 5.481
HealthExp/GDP; 23 13.606 2.405 10.357 11.974 13.199 15.653 20.757
PopElderly; 23 16.130 2.029 11.000 15.000 16.000 17.000 21.000
ShareObese; 23 30.852 3.378 25.700 27.800 30.900 33.000 39.500
PopulationDensity; 23 117.729 112.627 9.498 39.074 78.224 158.765 461.585
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Fig. 3. Rankings of fiscal capacity. In this figure, we show the value of the variable FiscallyConstrained; for our sample of 30 countries. The variable is an
average of the rank of six fiscal and economic indicators: debt, expenditures, interest payments scaled by GDP, GDP growth, unemployment rate, and credit
rating. All variables are ranked so that, for each indicator, the most fiscally constrained country has a rank of one, and the least fiscally constrained country
has a rank of zero. Since credit ratings are already inherently ranked, we scale them so that they are bounded by zero and one. The average rank is then
scaled to take a value between zero and one. Data are obtained from the OECD, World Bank, and IMF, and refer to the country’s standing in 2018.
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Fig. 4. CDS dynamics by COVID-19 infections and fiscal capacity. In this figure, we show the differences in evolution of sovereign CDS spread dynamics
after double sorting countries into those that have above and below median fiscal space and those with above and below median COVID-19 infections. We
implement an event study analysis, using as the event date the first day that the country-level incidence of COVID-19 surpasses one in a million cases.
We determine fiscal capacity based on six indicators: government debt, expenditures, interest payments as a fraction of GDP, unemployment rate, GDP
growth, and country credit ratings. We report for each group the average cumulative percentage change in CDS premiums from 20 days before to 50 days
after the event day. We examine the increase in CDS spreads of countries with low and high fiscal space, conditioning on countries with high and low
COVID-19 infection rates. Confidence bands indicate a two-standard-deviation range around the point estimate, and are calculated as +/t x o;, where t is
the number of days since day -20 and o; is the standard deviation of average returns for one of the four country groups i. Our sample spans the period
between January 1, 2020 and May 18, 2020. Fiscal space indicators are based on their value at the end of 2018. Data on CDS spreads are obtained from
Markit, while fiscal space indicators are obtained from the IMF, the OECD, and the World Bank.

between countries with high and low fiscal capacity and
between countries with high and low COVID-19 penetra-
tion rates. Specifically, we consider countries to have low
fiscal space if their fiscal capacity measure is below the
sample median, and high otherwise. Similarly, we con-
sider countries to have low (high) coronavirus penetration
if they experience below (above) median COVID-19 infec-
tions per 1000 people in our sample.

We implement an event study analysis, using, as the
event date, the first day that the country-level incidence of
COVID-19 surpasses one in a million cases. We double-sort
the 30 countries in our sample into four groups based on
the median levels of fiscal capacity and the median levels
of COVID-19 infections, above and below in each case, and
in combination, e.g., high fiscal capacity and high infection
rate. For each group, we compute the average cumulative
CDS percentage change from 20 days before to 50 days af-
ter the event day.

Fig. 4 underscores that the impact of a high number
of COVID-19 infections on sovereign risk indicators is sig-
nificantly greater for countries with low fiscal capacity
than for countries with high fiscal capacity. Specifically, for
countries with a low incidence of COVID-19 (dashed lines),
the average cumulative CDS percentage increase is about
50 and 100% for fiscally unconstrained and fiscally con-
strained countries, respectively. In contrast, for countries
with a high incidence of COVID-19 (solid lines), the average
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cumulative CDS percentage increase is about 50 and 150%
for unconstrained and constrained countries, respectively.

Despite similar infection rates, markets thus perceive
the sovereign credit risk of countries with low fiscal ca-
pacity to be more adversely affected by the pandemic.
These differences are economically meaningful. Conditional
on having a high incidence of COVID-19 infections, CDS
spreads for countries with a limited fiscal space increase,
on average, about three times as much over a window
of 50 days than they do for fiscally unconstrained coun-
tries. Next, we proceed with a more formal analysis, which
shows how fiscal space is a primary amplifier for the im-
pact of the pandemic on sovereign credit risk.

5. Main results

In Section 5.1, we examine the unconditional relation
between the intensity of the virus’s penetration and the
measures of sovereign credit risk. In Section 5.2, we study
how fiscal capacity contributes to this relation. We provide
evidence on fiscal capacity thresholds in Section 5.3 and
similar evidence on the sensitivity of sovereign credit risk
to US. states’ COVID-19 infection rates in Section 5.4. We
discuss robustness tests in Section 5.5, the effect of public
health policies in Section 5.6, and channels in Section 5.7.
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Table 3
COVID-19 infections and sovereign credit spreads.

In this table, we report the estimated coefficients from the panel regression analysis of the relation between the percentage changes in the number of
COVID-19 cases for country i on day t, ACOVIDCases;, and the corresponding percentage changes in sovereign CDS spreads, ACDS;, for the 30 countries
in our sample. We control for local determinants of credit risk, such as the return in the country’s major stock index, Equity;; the foreign exchange rate
return, FX;; and global determinants, which include the return on the S&P 500 index, UsRet;; the percentage changes in the VIX index, AVIX;; the TED
spread, ATED;; investment grade (speculative grade) bond spreads, defined as the difference between BBB (BB) and AAA (BBB) corporate bond yield indices,
ABBB — AAA; (ABB — BBB;); and the dollar factor, USDollar;. We report the adjusted R?, the number of observations, and whether regressions contain daily
time or country fixed effects. Standard errors are two-way clustered at the country- and day-level, and *, **, and *** refer to statistical significance at the
10%, 5%, and 1% levels, respectively.

(n (2) (3) 4) (5) (6)
ACDS;; ACDS;; ACDS;; ACDS;; ACDS;; ACDS;;
ACOVIDCases;; 0.0717+* 0.035"** 0.035** 0.017~
(3.903) (3.505) (3.551) (1.731)
Equityy -0.582+ -0.550* -0.539* -0.366"
(-4.182) (-4.141) (-4.138) (-3.306)
FX; -0.387 -0.347 -0.354 -0.066
(-0.732) (-0.685) (-0.696) (-0.131)
UsRet; -0.175 -0.075 -0.080 -0.081
(-1.691) (-0.669) (-0.738) (-0.757)
AVIX; -0.008 -0.015 -0.015 -0.014
(-0.267) (-0.535) (-0.552) (-0.528)
ATED; 0.012 0.018 0.013 0.012
(0.748) (1.182) (0.803) (0.779)
ABBB — AAA; 0.205* 0.176* 0.117 0.118
(2.162) (2.235) (1.547) (1.530)
ABB — BBB; 0.075* 0.032 0.036 0.037
(2.222) (1.046) (1.246) (1.250)
AUSDollar 0.958" 0.919 0.976 0.992
(1.715) (1.373) (1.505) (1.524)
Adj. R? 0.061 0.193 0.239 0.250 0.253 0.330
Obs 2970 2640 2559 2559 2559 2793
# Countries 30 30 30 30 30 30
Time FE No No No No No Yes
Country FE No No No No Yes Yes
5.1. Sensitivity of sovereign credit spreads to COVID-19 nancial risk factors and present the results in column (2).
infections Sovereign CDS spreads tend to be higher when returns
on the S&P 500 stock index are low or corporate credit

Guided by our first hypothesis, we test whether daily spreads are high. These spreads are also higher when the
fluctuations in sovereign CDS premiums are related to daily U.S. dollar strengthens. This evidence is consistent with
fluctuations in COVID-19 infections in order to establish global risk factors explaining part of the time variation in
the relation between a country’s coronavirus spread and its credit spreads, consistent with the findings of Pan and Sin-
credit risk. gleton (2008) and Longstaff et al. (2011).

We report these results in Table 3. In column (1), we In column (3) of Table 3, we add the domestic stock
show the univariate relation between percentage changes market return and the exchange rate relative to the U.S.
in CDS spreads and percentage changes in the number of dollar as country-specific control variables. While the in-
COVID-19 infections. The coefficient estimate of the sensi- vestment grade credit spread remains significant in ex-
tivity of sovereign risk to the coronavirus transmission is plaining sovereign CDS dynamics, it is the domestic stock
positive and statistically significant, with a value of 0.071. market return that is dominant in the specification. The
This number is also economically meaningful, as it trans- estimated coefficient suggests that the economic magni-
lates to a 2.1% increase in CDS premiums for a 30% increase tude is also large, as a 1% increase in domestic stock re-
in COVID-19 infections. For 238 out of 2970 country-day turns is matched, on average, with a 0.582% increase in
observations in our benchmark sample period, the daily in- CDS spreads. That a country’s own financial market met-
crease in the number of COVID-19 cases is larger than 30%. rics are more important than U.S. risk factors in explaining
The R? of this univariate regression, 6.1%, reflects a note- sovereign credit risk dynamics is consistent with the ev-
worthy correlation of 25% between changes in credit risk idence on the time-varying relevance of global and local
and changes in COVID-19 cases. risk factors (Augustin, 2018). Accordingly, even while af-

As shown in Fig. 1, the pandemic shock affects almost fecting essentially every country around the globe, the im-
all countries within a few weeks of each other. A poten- pact of the pandemic on sovereign credit risk perceptions
tial issue with our finding may be that the univariate rela- appears to be country specific.
tion between sovereign risk and COVID-19 infections may The specification in column (4) shows that sovereign
pick up correlations with other factors that share the same credit spreads respond positively to country-specific in-
time trend. To allay this concern, we regress percentage creases in COVID-19 infections, lending support to our first
changes in CDS spreads on global macroeconomic and fi- hypothesis. This effect is above and beyond the effect that
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Table 4
COVID-19 infections, credit risk, and fiscal capacity.

In this table, we report the estimated coefficients from the panel regression analysis aimed at investigating the determinants of the relation between daily
percentage changes in COVID-19 infections for country-i on day-t, ACOVIDCases;, and sovereign CDS spreads, ACDS;;. We interact the variable of interest,
ACOVIDCases;;, with indicators of the fiscal health of a country: gross central government debt, Debt/GDP;; government expenditures, Expenditures/GDP;;
and interest payments, Interest/GDP, all measured as a fraction of GDP. We complement the analysis considering economic indicators, such as the coun-
try’s unemployment rate, Unemployment;, and GDP growth, GDPGrowth;. Finally, we consider the effect of cross-sectional differences in credit rating, Rating;.
Rather than using the values of the indicators, we use their rank in the sample of countries normalized to one, i.e., the country with the smallest expen-
ditures relative to GDP will have Expenditures/GDP; = 0, while the country with the largest expenditures will have Expenditures/GDP; = 1. Since rating is
already a rank variable, we simply normalize it, so that the country with the highest credit rating has Rating; = 1. We also include country-specific time-
varying explanatory variables, such as the return in the country’s stock market index, Equity;, and foreign exchange rate return, FX;. Further details on the
variables and their sources are provided in Table A-1 of the Internet Appendix. All specifications include country- and day-fixed effects, and standard errors
are two-way clustered at the country- and day-level. The superscripts *, **, and *** refer to statistical significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3) (4) (5) (6)
ACDS; ACDS; ACDS; ACDS; ACDS; ACDS;
ACOVIDCases;, -0.033 -0.002 -0.024 -0.028 0.069** 0.089**
(-1.376) (-0.078) (-1.151) (-1.178) (2.848) (2.322)
ACOVIDCases;; x Debt/GDPy 0.098**
(2.233)
ACOVIDCases; x Expenditures/GDP, 0.044
(1.007)
ACOVIDCases; x Interest/GDP, 0.080*
(1.889)
ACOVIDCases;; x Unemployment; 0.084*
(2.283)
ACOVIDCases; x GDPGrowth; -0.106**
(-2.097)
ACOVIDCases;; x Rating; -0.090*
(-1.973)
Equity; -0.356** -0.362** -0.362** -0.360** -0.359* -0.362%*
(-3.356) (-3.295) (-3.368) (-3.296) (-3.327) (-3.383)
FXi -0.014 -0.046 -0.040 0.009 -0.047 -0.030
(-0.027) (-0.091) (-0.080) (0.017) (-0.094) (-0.060)
Adj. R? 0.338 0.331 0.336 0.336 0.339 0.334
Obs 2793 2793 2793 2793 2793 2793
# Countries 30 30 30 30 30 30
Time FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes

the pandemic may have on a country’s stock market. The
elasticity of CDS spreads to COVID-19 infections is 0.035
and statistically significant at the 1% level. The elasticity
parameter of 0.035 means that, after controlling for macro-
and country-specific risk factors, a one-day 30% increase in
the incidence of COVID-19 infections translates into a 1.1%
increase in CDS spreads. The magnitude of this coefficient
hardly changes when we include country fixed effects in
column (5), indicating that this relation is primarily driven
by within-country variations. Including daily time fixed ef-
fects, as we do in column (6), to absorb the positive trend
in sovereign spreads and macro variables during the pan-
demic, reduces the magnitude of the estimated elasticity,
but it remains marginally statistically significant.* How-
ever, as we show in the next section, these specifications
mask the important cross-country differences in fiscal ca-
pacity for explaining the dependence between a country’s
credit risk and economic shocks.

5.2. The role of fiscal capacity

Our main question is whether a country’s fiscal capacity
influences its resilience to a global crisis caused by an ex-

4 The inclusion of time fixed effects absorbs the variation in macro-
variables, thus we exclude them from the regression in column (6).
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ternal shock, such as the coronavirus pandemic, as stated
in our second hypothesis. In Table 4, we, therefore, exam-
ine whether measures of fiscal capacity influence a coun-
try’s sovereign risk sensitivity to COVID-19 infection rates.

We first consider three indicators of fiscal capacity that
relate directly to a country’s financing constraints: gross
central government debt, government expenditures, and
interest payments. All three are measured as a fraction of
GDP. We complement our analysis by considering two indi-
cators of the country’s economic cycle (the unemployment
rate and the GDP growth rate) and, finally, its sovereign
credit rating. These indicators are intimately related to the
fiscal space of the country. All else equal, a higher unem-
ployment rate decreases income tax receipts and increases
unemployment benefits. Lower GDP growth decreases con-
sumption and tax revenue. A low fiscal rating decreases
investors’ demand for the country’s debt, hampering the
country’s ability to issue new debt at a low cost. Hence, all
of these dimensions relate to the tightness of the country’s
fiscal space.

We transform each indicator into a rank variable of fis-
cal capacity. Ranks are calculated such that the country
with the lowest value for a given indicator has a rank of
zero, and the country with the highest value a rank of
one. We present all of our results using the rank variables,
as they reduce the sensitivity of our results to outliers,
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Table 5
COVID-19 infections, credit risk, and fiscal capacity.

In this table, we report the estimated coefficients from the panel regression analysis aimed at ruling out the supposition that the stronger relation
between daily percentage changes in COVID-19 cases for country-i on day-t, ACOVIDCases;, and sovereign CDS spreads, ACDS;,, for countries with low
fiscal space is determined by confounding factors. We interact the variable of interest, ACOVIDCases;, with a continuous rank variable that measures a
country’s fiscal constraints, FiscallyConstrained;, and with continuous rank variables that capture a country’s exposure to a high penetration of COVID-19.
Specifically, we create the following rank variables: the strain on a country’s health system, StrainedHealthSystem;, which is decreasing in the number of
doctors per 1000 inhabitants and the fraction of GDP spent on healthcare; the degree of risk that the coronavirus poses to the population, which is higher
in the fractions of the elderly and obese, PopulationAtRisk;; and the density of a country’s population, PopulationDensity;. The specification in column (1)
includes the global variables employed in Table 4. All specifications include country-specific time-varying explanatory variables, such as the return in each
country’s stock market index, Equity;, and the foreign exchange rate return, FX;. The specifications in columns (2)-(5) include country- and day-fixed
effects. Standard errors are two-way clustered at the country- and day-level for the specifications in columns (1)-(5), and at the day-level for column
(6)-(7). For the analysis in this table, the sample consists of 30 countries, with the exceptions of column (6), where it is restricted to Eurozone countries,
and column (7) where it is restricted to countries outside the Eurozone. The superscripts *, **, and *** refer to statistical significance at the 10%, 5%, and
1% levels, respectively.

1) ) (3) 4) (5) (6) (7)
ACDS; ACDS;; ACDS;; ACDS;; ACDS;; ACDS;; ACDS;,
ACOVIDCases; -0.019 -0.035* -0.007 -0.028 -0.047+ -0.030 -0.035
(-1.030) (-1.714) (-0.255) (-0.787) (-2.260) (-1.111) (-1.491)
ACOVIDCases; x FiscallyConstrained; 0.156*+ 0.154* 0.158*+ 0.159* 0.153== 0.145** 0.110*
(3.347) (3.168) (2.977) (3.033) (3.101) (2.899) (1.807)
ACOVIDCases;, x StrainedHealthSystem; -0.056
(-0.935)
ACOVIDCases;; x PopulationAtRisk; -0.018
(-0.273)
ACOVIDCases; x PopulationDensity; 0.021
(0.687)
FiscallyConstrained; -0.002
(-0.417)
Equity;, -0.529** -0.3517 -0.312%+ -0.3517 -0.352+ -0.637"+ -0.009
(-4.180) (-3.349) (-2.851) (-3.352) (-3.370) (-5.760) (-0.087)
FX; -0.250 0.035 0.166 0.033 0.033 0.408
(-0.496) (0.069) (0.336) (0.066) (0.065) (1.621)
Adj. R? 0.269 0.345 0.309 0.344 0.345 0.456 0.238
Obs 2559 2793 2608 2793 2793 1507 1286
# Countries 30 30 30 30 30 16 14
Time FE No Yes Yes Yes Yes Yes Yes
Country FE No Yes Yes Yes Yes Yes Yes
Global Controls Yes No No No No No No
such as Japan, which has a debt-to-GDP ratio of greater larger: a daily 30% increase in infection rates results in a
than 200. Our results are, however, robust to including the daily increase of 1.2% in CDS premiums.’
raw fiscal capacity variables. We discuss robustness tests in In Table 5, we construct one aggregate metric of fis-
Section 5.5. cal constraints. Specifically, we sign all measures of fis-
The results reported in columns (1)-(6) of Table 4 con- cal capacity such that higher values indicate lower fis-
sistently show that sovereign credit risk is more sensi- cal capacity. We then aggregate them into one rank indi-
tive to the intensity of the coronavirus penetration rate cator, FiscallyConstrained;, which captures a country’s fis-
when a country is in worse fiscal shape, thereby support- cal constraints across multiple dimensions. The results re-
ing our second hypothesis. The coefficients of all of the ported in columns (1)-(5) all indicate that, uncondition-
relevant sovereign credit risk variables are statistically sig- ally, there is no meaningful relation between the intensity
nificant, except for the expenditure variable. All of the in- of the infection rates and sovereign credit risk after con-
teraction terms also have the expected sign. Greater debt, trolling for time-varying risk factors at the country level,
expenditures, interest payments as a fraction of GDP, and unobserved time-invariant country characteristics, or com-
higher unemployment all lead to larger coefficient esti- mon unobserved cross-country effects. Moreover, uncondi-
mates, while better credit ratings and higher GDP growth tionally, there is no significant relation between sovereign
reduce the magnitude of the sovereign CDS-COVID-19 in- risk and fiscal constraints, as demonstrated by the insignif-
fection relation. icant estimated coefficient for the fiscally constrained rank
The magnitudes of the interaction coefficients are also variable reported in column (1).

economically meaningful. Based on the coefficient for
ACovidCases;; and on its interaction term with debt-to-
GDP in column (1), 0.098, a one-day 30% increase in

COVID-19 infections translates into a 0.5% increase in CDS 5 In Section 5.3, we relax the restriction that the sensitivity of CDS
spreads for a country at the 50th percentile of the debt-to- spreads to the spread of the pandemic must increase linearly in the fis-
GDP distribution. However, for a country at the 75th per- cal capacity measures. We find that, for each measure, there is a statis-

tically significant difference in the elasticity between fiscally constrained

centile of the rank distribution, the effect is significantly and unconstrained countries
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Fig. 5. Elasticity of sovereign credit risk to COVID-19 infections. This figure shows the sensitivity of percentage changes in sovereign CDS spreads to
percentage changes in the number of COVID-19 cases for each country in our sample of 30 developed economies. The sensitivity parameters are calculated
based on the regression analysis reported in column (1) of Table 5, and are a function of a country’s fiscal capacity. Together with the incidences of COVID-
19 infections and their interaction with the country’s fiscal capacity, the regression includes local and global risk factors, such as the return of the country’s
major stock market index, foreign exchange rate return, the return of the S&P 500, and the corresponding volatility index. The superscripts *, **, and ***
refer to statistical significance at the 10%, 5%, and 1% levels, respectively. Statistical significance is calculated based on the estimate of a Wald-test from
a variance-covariance matrix that is two-way clustered at the country- and day-level. Data on CDS spreads are obtained from Markit. COVID-19 data are
from the European Centre for Disease Prevention and Control. Fiscal space indicators are obtained from the IMF, the OECD, and the World Bank.

Nonetheless, regardless of the specification, we find a
robust relation between the intensity of infection rates and
sovereign credit risk for more fiscally constrained coun-
tries. The estimated coefficient is always significant at the
1% significance level. A magnitude of 0.156, based on the
finding in column (1), means that a 30% increase in COVID-
19 infections increases a country’s CDS spreads by 1% if the
country is ranked at the 25th percentile of the distribution
for fiscal constraints, and by 3% if it is ranked at the 75th
percentile of that same distribution. Moving from column
(1) to column (2), we observe that the coefficient remains
unaffected even after including country and time fixed ef-
fects.

The sensitivity of sovereign default risk to the spread of
COVID-19 infections increases non-linearly as a function of
fiscal capacity. To illustrate this heterogeneity across coun-
tries, we plot in Fig. 5 the country-specific estimates, based
on the regression specification reported in column (1) of
Table 5 and each country’s rank value. It is noteworthy
that the elasticity estimates for Portugal and France are be-
tween ten and 15 times larger than those for Germany and
the Netherlands, despite the similarity in COVID-19 infec-
tion rates across these countries. Fig. A-1 in the Internet
Appendix provides similar evidence of country heterogene-
ity in the sensitivity of sovereign default risk to each of the
six fiscal capacity indicators.

In columns (3)-(5) of Table 5, we attempt to rule out
the possibility that our results are driven by confound-
ing factors that capture a country’s ex-ante exposure to a
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health crisis. For example, if a government has better in-
frastructure and a more developed healthcare system, it
may be better equipped to weather the pandemic. Simi-
larly, if a country’s population is younger and fitter, it may
be able to recover more quickly from the pandemic, thus
limiting the economic consequences of the virus outbreak.
We create additional rank variables that capture the strain
on a country’s healthcare system (StrainedHealthSystem),
which is decreasing both in the number of doctors per
1000 inhabitants and in the fraction of GDP spent on
healthcare; the fraction of the population more vulnerable
to COVID-19, which is increasing in the fractions of the el-
derly and the obese (PopulationAtRisk); and the density of
a country’s population (PopulationDensity;).

The results in columns (3)-(5) of Table 5 indicate that
none of these variables alters how financial markets price
sovereign creditworthiness as the COVID-19 infections un-
fold. All of the estimates of the coefficients are statisti-
cally insignificant. The coefficient of the variable capturing
a country’s fiscal constraints is statistically significant and
similar in size across all specifications.

5.3. Fiscal thresholds

Our findings from Fig. 5 suggest the existence of a fis-
cal threshold that determines a country’s resilience to ex-
ternal shocks. Specifically, out of our sample of 30 devel-
oped economies, the elasticity of sovereign credit risk to
the coronavirus spread is significantly different from zero
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Table 6
Fiscal capacity threshold in the relation between COVID-19 infections and credit risk.

In this table, we report the values of the fiscal constraint measures that split our sample into subsamples of increasing sensitivity of credit risk to
the spread of COVID-19 infections. In Panel A (B) we focus on specifications where the sample is split into two (three) subsamples. In column “Simple
Threshold,” for each fiscal capacity variable, we report the value that separates countries into two subsamples, such that, for one of them, the relation
between the coronavirus spread and credit risk is significant at the 1% level. We base this split on the specifications in columns (1)-(6) in Table 4, and the
corresponding country-specific sensitivities shown in Fig. A-1 of the Internet Appendix. “Country Distribution” indicates how many countries fall above and
below the threshold for each measure. For example, based on the specification reported in column (1) of Table 4, for the 15 countries with Debt/GDP, higher
than 59.3%, d ACDS;;/d ACovidCases; is statistically different from zero at the 1% level. In columns (4)-(9) of Panel A, we report the results of estimating
ACDS; = o + B1(q; < y)ACovidCases; + By (q; > y)ACovidCases; + 8" X;; + &, where q; is one of the fiscal capacity measures and y is an endogenously
determined threshold that maximizes the explanatory power of the regression. X; contains country- and time-varying controls as per column (1) of Table 5.
We report the estimated endogenous threshold y, parameters 8+ and 8", and number of countries above and below the threshold, for each fiscal variable
under the corresponding columns. Panel B reports similar quantities for the two-threshold specification, ACDS;; = o + B.(q; < y1)ACovidCases + By (y2 >
q; > y1)ACovidCases; + Bu(q; > y2) ACovidCases; + 8" X + €. Further details on the variables and their sources are provided in Table A-1 of the Internet
Appendix. Standard errors are heteroskedasticity-robust, and the superscripts *, **, and ** refer to statistical significance at the 10%, 5%, and 1% levels,
respectively.

Panel A: One Threshold

(1) (2) 3) (4) (5) (6) (7) (8) 9)
Variable Simple Country Endogenous Country B BH Difference Ratio
Threshold Distribution Threshold Distribution BH and Bt BH and Bt
Debt /GDP; 59.3% 15/15 60.8%*+* 16/14 0.007 0.060*+ 0.053* 8.57
Expenditures/GDP, 31.1% 13/17 39.57%** 24/6 0.025** 0.115%= 0.090** 4.60
Interest /GDP; 1.4% 15/15 2.64%* 27/3 0.029*+ 0.146* 0.117*+ 5.03
Unemployment; 4.8% 15/15 6.43%*+* 23/7 0.018 0.084*+ 0.066*+ 4.67
GDPGrowth; 2.4% 16/14 2.67% 17/13 0.057** -0.010 -0.067** -0.18
Rating; 183 16/14 14.48" 4/26 0.101 0.021* -0.080" 0.21
FiscallyConstrained; 0.334 13/17 0.435%+ 22/8 0.012 0.081*+ 0.069*+ 6.75
FiscallyConstrainediS -0.082 17/13 0.428* 25/5 0.019* 0.107* 0.082*+ 5.32

Panel B: Two Endogenous Thresholds

Variable Lower Higher Country Bt pM BH Difference Difference
Threshold Threshold Distribution BM and Bt BH and M
Debt /GDP; 60.80%** 104.27% 16/10/4 0.009 0.0517+* 0.120+* 0.042* 0.069*
Expenditures/GDP, 17.32% 39.57% 3/21/6 -0.034* 0.0317+ 0.113" 0.065"** 0.0827*
Interest /GDP; 0.31% 2.64% 3/24/3 -0.028 0.034"+ 0.145" 0.062* 0.1117
Unemployment; 2.80%* 6.43% 3/20/7 -0.024 0.021* 0.084"* 0.045" 0.063***
GDPGrowth; 2.67% 4.63% 17/11/2 0.057+** -0.022 0.049* -0.079** 0.071*
Rating; 14.48" 17.47* 4/10/16 0.100*** -0.008 0.032* -0.108* 0.040
FiscallyConstrained; 0.026** 0.435*+ 3/19/8 -0.048* 0.019* 0.087%* 0.067%* 0.068**
FiscallyConstrained? 0.428"* 1.07%+ 25/3/2 0.020 0.087"+* 0.169"+* 0.067"** 0.0827**
at the 1% (5%, 10%) significance level for the 14 (16, 17) ing costs (e.g., Eichengreen and Bayoumi, 1994; Poterba
most fiscally constrained countries.5 and Rueben, 1999; Heinemann et al., 2014; lara and Wolff,
To better understand the economic determinants of that 2014; Hatchondo et al., 2016), and the role of fiscal default
threshold, we review similar cutoff levels for the individ- (Chernov et al., 2020b).
ual components of the aggregate fiscal capacity measure, For most measures, the threshold is roughly equal to
using the regression specifications reported in Table 4. In the median of the metric’s sample distribution, as high-
Panel A of Table 6 (column (2)), we report, for each met- lighted by the (approximately) equal sample splits reported
ric, the value of the first country for which the sensitivity in column (3). For example, the sensitivity of sovereign risk
is significant at the 1% level. Noteworthily, our results sug- to the pandemic’s spread is significant if unemployment
gest that a country’s resilience to external shocks is sig- is larger than 4.8% or when expenditures surpass 31.1% of
nificantly impaired at debt-to-GDP ratios above 59.3%. This GDP.
threshold value is remarkably close to the 60% debt-to-GDP To formally establish the existence of fiscal thresholds,
ratios predicated in the Eurozone convergence targets, also we test for the existence of endogenous thresholds fol-
known as the Maastricht criteria. The existence of a fis- lowing Hansen (2000). Thus, for each fiscal capacity met-
cal threshold affecting sovereign borrowing costs is in line ric g;, and for our aggregate measure for fiscal constraints,
with the literature on fiscal limits (Poterba, 1996; Debrun we examine whether there exists a threshold y above
et al., 2008), the relation between fiscal rules and financ- which the sensitivity of sovereign default risk to exter-

nal shocks is significantly strengthened. Specifically, we es-
timate endogenous-threshold regressions of the following

6 The statistical significance of the elasticities of sovereign risk to form:
COVID-infections conditional on the rank of fiscal capacity is based on
a Wald test of the partial derivative d ACDS;;/d ACOVIDCases;; = —0.019 + ACDS;, — :
it = o i < ¥ )ACovidCases;
0.156 - FiscallyConstrained;, evaluated at each country’s value of fiscal con- it o+ ’BL (ql - )/) . it
straints. + Bu(q; > y)ACovidCases;; + 8" X + €, (3)
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where B; and By define the sensitivities of countries that
are below or above the threshold, respectively. This specifi-
cation, while similar to that in Eq. (2), relaxes the assump-
tion that the sensitivity of CDS premiums to the spread of
the pandemic is linear in the fiscal capacity measures. The
statistical significance for the regression parameters and
their differences is based on two-way standard errors clus-
tered at the day and country level, while the significance
of the threshold is based on a bootstrapped procedure fol-
lowing Hansen (2000). We report the results in columns
(4)—(9) in Panel A of Table 6.

The endogenous threshold technique confirms the in-
tuition from the simple thresholds obtained through our
rank regressions. For each metric, there is a statistically
significant threshold, around which there is a significant
shift in the exposure to external shocks. The threshold val-
ues obtained from these endogenous threshold estimations
are similar to the simple thresholds (column (4)), although
they are less centered around the sample medians (column
(5))

The ordering of the coefficient estimates reported in
columns (6) and (7) confirms that the most fiscally con-
strained countries also show a stronger sensitivity of credit
risk to the spread of COVID-19. A test of the difference be-
tween B; and By, reported in column (8), suggests that
the difference between high and low sensitivities is con-
sistently significant at the 1% or 5% level. In column (9),
we report the ratios of both beta estimates, which can be
as high as 8.57 in the case of debt-GDP. This evidence is
strongly supportive of our second hypothesis, which sug-
gests that fiscal capacity is a primary amplifier of a coun-
try’s exposure to external shocks.

We extend the endogenous threshold technique to test
for the possibility of two endogenous thresholds. These re-
sults are reported in Panel B of Table 6. Focusing on debt-
to-GDP ratios, we find significant thresholds at 60.8 and
104.27%, based on the results in columns (2) and (3), re-
spectively. As before, we find that the sovereign risk expo-
sure to COVID-19 infection rates jumps by a factor of six
around the first endogenous threshold of 60.8% (columns
(5) and (6)); this difference is statistically significant (col-
umn (8)). We also find support for a statistically signif-
icant second endogenous threshold at a debt-to-GDP ra-
tio of 104.3%. Our results pinpoint an important disconti-
nuity in the relation between sovereign default risk and
economic growth with respect to a country’s fiscal capac-
ity, consistent with the debate around the nonlinear rela-
tion between debt and economic growth (Reinhart and Ro-
goff, 2010; Checherita-Westphal and Rother, 2011; Herndon
et al., 2013; Eberhardt and Presbitero, 2015).

5.4. Evidence for monetary unions

Our results at the country level indicate that, for coun-
tries with lower fiscal capacity, sovereign credit risk in-
creases more in response to an increase in COVID-19 in-
fection rates. Because countries in our sample are differ-
entially exposed to fiscal and monetary policy, there is a
concern that our results may be tainted by a country’s
sensitivity to monetary policy shocks. We therefore exam-
ine the role of fiscal capacity in subsamples in which the
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role of monetary policy is neutralized, as it is common
to all member countries or states of a monetary union.
These tests, which are the premise of our third hypothesis,
help solidify our finding of a fiscal channel in amplifying
sovereign default risk exposures to external shocks.

Out of the 30 developed economies in our sample, 16
countries from the Eurozone (i.e., Eurozone members mi-
nus Cyprus, Luxembourg, and Malta) have discretion only
over their fiscal policy, since their common monetary pol-
icy is solely dictated by the ECB. The other 14 countries
have independent fiscal and monetary policies. Thus, to
validate the conclusion that the relation between sovereign
credit risk’s sensitivity to COVID-19 infections is truly due
to the fiscal capacity channel, we replicate our analysis
first for the sample of 16 Eurozone countries and then for
the sample of 23 U.S. states. For both samples, monetary
policy is common and held fixed at the monetary union
level.” Because of the coarser nature of CDS time series
data for U.S. states, we conduct the corresponding analy-
sis at the weekly, rather than the daily, frequency.

In columns (6) and (7) of Table 5, we find that the re-
sults shown in column (2) of Table 5 hold for both the sub-
sample of Eurozone countries and for countries outside the
Eurozone. Thus, we obtain qualitatively similar results as
we do for the original sample, supporting the role of the
fiscal capacity channel in amplifying the impact of COVID-
19 infections on sovereign default risk.

In columns (1) and (2) of Table 7, in line with the coun-
try results, we find that there is an unconditional rela-
tion between the sovereign credit risk of U.S. states and
the number of COVID-19 infections. Moreover, the insignif-
icant coefficient for the CDS price of the U.S. government,
reported in column (1), suggests that states’ credit risk
evolves independently from that of the federal government
(although both depend on the global controls, which are
included, but not shown, in column (1)). The common vari-
ation is absorbed by the time fixed effects that we add to
the regression specifications reported in columns (2)-(10).
Because the pandemic spread to the U.S. much later than
to Europe, we perform the analysis for the U.S. states using
the full sample period up to October 2020.8

The unconditional relation in columns (1) and (2), how-
ever, hides a stronger, conditional relation. In columns (3)-
(9) of Table 7, we examine the role of rank variables for fis-
cal capacity measured at the state level. As in our analysis
for countries, we document that U.S. states with low fis-
cal capacity are penalized more by financial markets. This

7 The main ECB policy rates apply equally to all Eurozone members.
Quantitative easing (QE) is conducted proportionally to a country’s con-
tribution to the ECB’s capital, which depends on a country’s domestic
product and population. With the most recent Pandemic Emergency Pur-
chase Programme announced in late March 2020, the ECB has marginally
greater flexibility in terms of the timing of the purchases of member
countries’ bonds, which must nevertheless reflect each country’s capital
contributions over the life of the program.

8 The month of April marked a more severe impact of the pandemic
on the East Coast, an impact that was felt by the rest of the country by
June. For the Southern and Western states, the first wave abated as late as
September. We illustrate the cross-state heterogeneity in the timing and
incidence of the coronavirus spread by replicating Fig. 1 for the U.S. in
Fig. A-2 of the Internet Appendix, grouping all states into the four regions
identified by the Census Bureau (Northeast, Midwest, South, and West).
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Table 7
COVID-19 infections, credit risk, and fiscal capacity for U.S. states.

In this table, we report the estimated coefficients from the panel regression analysis aimed at investigating the relation between weekly percentage
changes in COVID-19 cases for state-i on day-t, ACOVIDCases;, and its CDS spread, ACDS;. Our analysis includes the 23 U.S. States for which Markit
provides CDS spread series. We interact the variable of interest, ACOVIDCases;, with rank variables of the fiscal health of each state: gross state govern-
ment debt, Debt/GDP;; state expenditures, Expenditures/GDP; and interest payments, Interest/GDP, all measured as a fraction of GDP. Unemployment; and
GDPGrowth; capture the current economic conditions for a given state. Un fundedPension; is the fraction of the state’s pension plan not funded bythe plan’s
current assets. We also consider credit ratings, Rating;. Rather than using the values of the indicators, we use their rank in the sample of 23 states, normal-
izing it to one, i.e., the state with the smallest expenditures relative to GDP will have Expenditures/GDP, = 0, while the state with the largest expenditures
will have Expenditures/GDP;, = 1. We normalize the credit rating so that the state with the highest credit rating has Rating; = 1. Non — AAA; is an indicator
variable that is equal to one if state-i has a credit rating less than AAA, and zero otherwise. We include the CDS spread of the federal U.S. government as
an explanatory variable in specifications without time fixed effects. The specifications in columns (2) to (10) also include state fixed effects. Standard errors

are heteroskedasticity-robust, and the superscripts *, **, and *** refer to statistical significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
ACDS; ACDS; ACDS; ACDS; ACDS; ACDS; ACDS; ACDS; ACDS; ACDS;
ACOVIDCases;, 0.012% 0.008* 0.000 0.005 -0.004 -0.007 0.007 -0.005 0.032% -0.003
(3.724) (1.792) (0.034) (0.950) (-0.636) (-1.008) (1.313) (-1.131) (6.192) (-0.680)
ACDSYS -0.036
(-0.882)
ACOVIDCases;; x Debt/GDP; 0.010
(1.492)
ACOVIDCases; x Expenditures/GDP; 0.004
(0.543)
ACOVIDCases;; x Interest/GDP, 0.019*
(2.332)
ACOVIDCases; x Unemployment; 0.021*
(2.561)
ACOVIDCases;; x GDPGrowth; 0.003
(0.291)
ACOVIDCases; x UnfundedPension; 0.021*=
(4.263)
ACOVIDCases;; x Rating; -0.005**
(-5.396)
ACOVIDCases;y x Non — AAA; 0.012%
(2.732)
Adj. R? 0.205 0.267 0.270 0.266 0.277 0.280 0.266 0.292 0.315 0.277
Obs 883 883 883 883 883 883 883 883 883 883
# States 23 23 23 23 23 23 23 23 23 23
Time FE No Yes Yes Yes Yes Yes Yes Yes Yes Yes
State FE No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Global Controls Yes No No No No No No No No No

effect is statistically significant for the various metrics of
fiscal constraints, measured at the state level: the magni-
tude of interest expense relative to GDP, unemployment,
and state credit rating. The coefficients of the fraction of
expenditures relative to GDP, debt to GDP, and GDP growth
rate are insignificant.

Compared to the analysis at the country level reported
in Table 4, we complement our analysis for U.S. states with
an additional measure of fiscal constraints. We examine
UnfundedPension;, a measure that captures the magnitude
of a state’s unfunded public pension obligations. For each
US. state, we calculate the fraction of the state’s insuf-
ficiently funded public pension obligations based on the
plan’s current asset holdings (PCT, 2019). Specifically, we
measure the level of underfunding as one minus the ra-
tio of a pension plan’s assets divided by its accrued pen-
sion liabilities. A value of zero would thus correspond to
a plan that is fully funded, while a positive value would
indicate that the plan is underfunded. In our sample,
UnfundedPension; ranges from -3% for Wisconsin to 64%
for New Jersey. As the aggregate state and local pension
funding gaps amount to $1.28 trillion, or 6% of federal
GDP (PCT, 2019), they represent a significant liability for
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U.S. states. The results in column (8) of Table 5 show that
insufficient funding of public pension plans increases the
vulnerability of U.S. states’ default risk to external shocks.

In column (10), we further examine the differential im-
pact of COVID-19 infection rates on a state’s default risk
for AAA versus non-AAA rated states. In our sample, eight
out of 23 states are rated AAA: Delaware, Florida, Georgia,
Maryland, North Carolina, Texas, Utah, and Virginia. The
positive and statistically significant coefficient estimate in-
dicates that only states with a credit rating lower than AAA
are affected by the intensity of COVID-19 infections.

CDS data are available for only 23 of the 50 states. Cor-
respondingly, our fiscal capacity variables are ranked for
this sample of 23 states. To ensure that our results are
not driven by our restricted ranking of 23 states, we re-
visit the rank regressions, whereby we assign ranks based
on all 50 states. This may lead to greater differences in
the ranks between the individual states, positioning them
higher or lower in the aggregate sample. Using this alter-
native methodology, we obtain similar results; hence, we
do not report them.

Similar to our cross-country analysis, we construct one
aggregate measure of fiscal constraints based on a state’s
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Rank of Fiscal Constraints
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Fig. 6. Rankings of fiscal capacity for U.S. states. In this figure, we present the value of the variable FiscallyConstrained; for our sample of 23 U.S. states. The
variable is an average of the rank of four indicators of fiscal capacity: expenditures, interest payments, debt scaled by GDP, and credit rating. All variables
are ranked so that, for each indicator, the most fiscally constrained state has a rank of one, and the least fiscally constrained state has a rank of zero.
Since credit ratings are already inherently ranked, we scale them so that they are bound by zero and one. The average rank is then scaled to take a value

between zero and one.

aggregate debt, expenditures, and interest expenses as a
fraction of GDP, unemployment, GDP growth, public pen-
sion funds’ funding gap, and credit rating. We report the
ranking of the states in Fig. 6. This figure shows that the
states with the most constrained fiscal capacity are Con-
necticut, Illinois, and New Jersey. Texas, Florida, and Utah
are the least fiscally constrained. Table A-3 in the Internet
Appendix reports the value of the FiscallyConstrained; met-
ric, together with the values of the seven indicators used to
compute it, at a state-by-state level.

The results in columns (1)-(4) of Table 8 confirm our
country-level findings in Table 5. Unconditionally, there is
an insignificant or negative relation between the incidence
of COVID-19 infections and a state’s default risk measure.
In contrast, for fiscally constrained states, a greater number
of infections is significantly associated with an increase in
CDS spreads. Furthermore, the significance of the interac-
tion between the fiscal space variable and the incidence of
COVID-19 infections is undiminished when we control for
the quality of a state’s healthcare system, as measured by
the number of doctors per 1000 inhabitants; the fraction
of GDP spent on healthcare; the fraction of the population
who are elderly or obese; and the population density.

5.5. Robustness and discussion

In this section, we implement a number of robustness
tests. Central to our identification is that COVID-19 in-
fection rates are reasonable approximations for exogenous
shocks to future growth expectations. The cross-country
timing and incidence of COVID-19 infections during the
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first wave of the pandemic is likely to be as close to an
exogenous shock to economic growth as we can hope for.
It is also available for all 30 OECD countries in our sample
and is uniformly measured, making it directly comparable
across all countries.

Nonetheless, our first robustness tests examine other
plausible approximations of economic growth shocks in Ta-
ble A-4 in the Internet Appendix, including country stock
returns; Google data on the time users spend at retail
stores, at home, or at work; countrywide location data
from Apple on driving and walking; and COVID-19 news
and sentiment indices created by a commercial vendor,
Ravenpack. The results using alternative candidates for
economic growth shocks are largely in line with our con-
clusions based on COVID-19 infection rates. As an alterna-
tive measure of economic growth shocks, we also examine
the number of deaths caused by the coronavirus. In Fig.
A-3 of the Internet Appendix, we show that death and in-
fection rates are highly correlated. Their cross-correlations
peak at a lag of ten days, suggesting that infection rates
are a leading indicator. We opt to use the lead indicator as
our main measure of economic shocks.

Second, we examine alternative formulations of our
measure of fiscal constraints. Our benchmark specification
considers rank variables that are less sensitive to outliers.
In Internet Appendix Table A-5, we show that our results
are robust to including the raw fiscal capacity variables. In-
deed, we show that Ireland, which has a GDP growth es-
timate of 8%, significantly impacts the elasticity for GDP
growth (columns (5) and (6)). In column (7) of Table A-
5 of the Internet Appendix, we replicate our analysis using
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Table 8
COVID-19 infections, credit risk, and fiscal capacity for U.S. states.

In this table, we report the estimated coefficients from the panel regression analysis, which aims to demonstrate that confounding factors are not driving
the stronger relation between daily percentage changes in COVID-19 cases for state-i on day-t, ACOVIDCases;, and sovereign CDS spreads, ACDS;, for
states with low fiscal space. We interact the variable of interest, ACOVIDCases;,, with a continuous rank variable that measures a state’s fiscal constraints,
FiscallyConstrained;, and with rank variables that capture a state’s exposure to a high penetration of the virus. Specifically, we create rank variables for:
the strain of a state’s health system, StrainedHealthSystem;, which is decreasing in the number of doctors per 1000 inhabitants and in the fraction of
GDP spent on healthcare; the degree of risk that the coronavirus poses to the population, which is increasing in the fractions of the elderly and obese,
PopulationAtRisk;; and the density of a state’s population, PopulationDensity;. All specifications include state- and day-fixed effects. Standard errors are
heteroskedasticity-robust, and the superscripts *, **, and *** refer to statistical significance at the 10%, 5%, and 1% levels, respectively.

1) () (3) (4)
ACDS;, ACDS;, ACDS; ACDS;,
ACOVIDCases; -0.010* -0.015 0.001 -0.014*
(-1.858) (-1.158) (0.174) (-2.415)
ACOVIDCases;; x FiscallyConstrained; 0.024*+ 0.026** 0.023* 0.019*+
(3.895) (3.328) (4.102) (3.318)
ACOVIDCases;; x StrainedHealthSystem; 0.007
(0.421)
ACOVIDCases;; x PopulationAtRisk; -0.022*
(-1.846)
ACOVIDCases;; x PopulationDensity; 0.012*
(2.115)
Adj. R2 0.290 0.290 0.299 0.295
Obs 883 883 883 883
# States 23 23 23 23
Time FE Yes Yes Yes Yes
State FE Yes Yes Yes Yes
an alternative measure, F iscallyConstrainedis. This aggregate Fourth, we verify that our results are not driven by any
metric of fiscal constraints is based on the average raw val- single country. To that end, we replicate the specification
ues of the six indicators after they have been rescaled to a in column (2) of Table 5 for 30 subsamples, dropping each
cross-sectional distribution with mean zero and a standard country one at a time. We report the resulting parameters
deviation of one. The results are similar. for the interaction term between the COVID-19 infection
Given the lag in reporting of macroeconomic indicators, rates and our measure of fiscal constraints in Internet Ap-
we construct our measure of fiscal constraints using the pendix Fig. A-4. The figure shows that no single country
2018 values for its components. Implicit in our estimation drives the results.
is the assumption that the country ranking, as determined Fifth, we examine alternative regression specifications.
for the end of 2018, does not differ substantially from the As we aim to estimate the elasticity between sovereign
ranking at the end of the following year. To support this credit risk and COVID-19 incidence, our benchmark spec-
assumption, we calculate FiscallyConstrained;, for each year ifications rely on percentage changes for the dependent
in the period 2010-2018 for all 30 countries in our sample. variable. We show, in column (1) of Table A-8 in the In-
We divide the countries into quintiles and report the year- ternet Appendix, that our results are identical if we use
by-year transition matrix for the probability of a country log changes in spreads. In columns (2) to (4), we con-
switching across quintile ranks. We report the transition firm that our results are robust to using the first differ-
matrix in Table A-6. The values of the matrix’s diagonal ences of CDS premiums as the dependent variable, even af-
support the notion that countries are unlikely to change ter standardizing them (demeaned and standardized using
their relative ranks in any major way. A country in the a country’s sample mean and standard deviation). Thus,
most (least) fiscally constrained quintile has a 81% (82%) the choice of dependent variable is immaterial to our con-
probability of staying in the same quintile the following clusions. In columns (5)-(7) of Table A-8 in the Internet
year. Appendix, we further corroborate our results using the
Third, we repeat our analysis using different sample level of CDS premiums (simple or standardized) and their
periods. Our results are robust to extending the sam- log-levels.
ple period until October 15, 2020, thereby including both We also examine different specifications for the inde-
the first and the second waves of the pandemic. Sim- pendent variable. In columns (1)-(5) of Table A-9 of the In-
ilarly, our findings remain unchanged if we repeat our ternet Appendix, we show that our conclusions remain un-
analysis using the starting date of February 1, 2020 (i.e., changed when we instead use cumulative COVID-19 infec-
the day after the WHO director-general’s declaration that tions scaled by population (column (1)), the level of new
the 2019-nCoV outbreak constituted a public health emer- COVID-19 infections (column (2)), the natural logarithm of
gency of international concern), or March 1, 2020 (just either cumulative or new coronavirus cases (columns (3)
before the WHO officially declared the coronavirus out- and (4)), or the standardized level of total infections (col-
break a pandemic). These subsample results, which we re- umn (5)).
port in Table A-7 in the Internet Appendix, corroborate our Sixth, according to arbitrage pricing restrictions, CDS
conclusions. spreads and yield spreads should be closely related to each
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other. Thus, we examine whether five-year CDS premiums
are similar to the spread of five-year yields over maturity-
matched overnight indexed swap rates. In Fig. A-5 in the
Internet Appendix, we provide a scatter plot of the obser-
vations from the 22 countries for which we could obtain
matching yield spread data. The estimated linear OLS re-
lation has an intercept of close to zero ( - 0.00174) and a
slope coefficient of 1.01, suggesting that CDS premiums and
yield spreads are indeed similar.

Seventh, we estimate the sensitivity of growth rates in
CDS premiums to growth rates in COVID-19 infections indi-
vidually, on a country-by-country basis. In Panel (a) of Fig.
A-6 in the Internet Appendix, we plot each country’s time-
series correlation between growth rates in CDS premi-
ums and growth rates in COVID-19 infections against each
country’s measure of fiscal capacity. This figure under-
scores a statistically significant and positive cross-sectional
relation between the correlation and fiscal capacity. In
Panel (b) of Fig. A-6, we provide similar results using es-
timated elasticities between the growth rates in CDS pre-
miums and COVID-19 infection rates.

Finally, we note that the overall increase in CDS pre-
miums we observe may be decomposed into the expected
default and risk premium components. We conjecture that
we mainly capture a risk premium effect, as shocks with
similar intensity translate into differential CDS premium
responses across countries. We leave such decomposition
for future research.

5.6. Public health policy response

We next examine the role of public health policies in
response to the coronavirus spread in driving our results.
In particular, we collect data on policy implementations
from the Oxford COVID-19 Government Response Tracker
(OxCGRT) (Hale et al., 2020) and create variables to capture
the enactment of policies to foster social distance. We con-
sider school closures (SchoolClosure;); workplace closures
(WorkClosure;, ); restrictions on public gatherings, including
event cancellations; limitations on gatherings of more than
100 people; closures of public transport (GatheringLimits;; );
and curfews that prohibit trips outside of one’s resi-
dence except for daily essentials (MovementRestrictions;;).
Specifically, these indicator variables are equal to one
if one of the lockdown measures is enacted, and zero
otherwise.

In columns (1)-(4) of Table A-10 in the Internet Ap-
pendix, we first revisit our benchmark result after drop-
ping country-day observations following the first day a
lockdown measure is enacted. These unbalanced panel re-
gressions show that both the statistical and economic sig-
nificance of the main coefficient of interest is similar in pe-
riods with and without restrictions.

In column (5) of Table A-10, we drop observations fol-
lowing the first day that any nation-wide social distancing
policy is enacted. Since most countries enacted some sort
of country-wide social distancing measure, this specifica-
tion is tantamount to dropping all observations after March
10, 2020, except for those from Sweden and the U.S., which

127

Journal of Financial Economics 143 (2022) 1251-1274

did not impose lockdown measures during the first wave
of the pandemic.? The results are similar.

In column (6) of Table A-10, we show that none of
the policy measures are independently related to sovereign
credit spreads. In column (7), we include a more conserva-
tive specification with country-month fixed effects, effec-
tively absorbing any latent policy variation at the coun-
try level. The parameter of interest remains virtually un-
changed. In column (8), we include geographical region by
day fixed effects to absorb potential regional trends in the
pandemic’s trajectory. In column (9) of Table A-10, we ab-
sorb country-level differences in policy compliance and en-
forcement by including country-policy fixed effects. There
is again little change in the magnitude of the main coeffi-
cient of interest.

Finally, in columns (1)-(4) of Table A-11 in the Inter-
net Appendix, we include triple interaction effects between
COVID-19 infections, fiscal capacity, and lockdown policy
measures to permit fiscally constrained countries with and
without lockdown measures to have a differential elasticity
of sovereign credit spreads to COVID-19 infections. None
of the triple interaction coefficients are statistically signifi-
cant, suggesting that lockdown measures do not contribute
to cross-sectional variation in sovereign credit risk’s sen-
sitivity to COVID-19 infection rates for fiscally constrained
countries.

We rule out the alternative explanation that countries
with larger borrowing costs (i.e., lower fiscal capacity)
could be less inclined to implement lockdown measures
and therefore face a heightened spread of COVID-19. That
conjecture is related to Arellano et al. (2020), who sug-
gest that countries trade off marginal benefits (saved hu-
man lives) and costs (reduced consumption and result-
ing debt crisis) to decide on public lockdowns. Specifi-
cally, we test whether countries with lower fiscal capacity
are slower to implement social distancing measures. We
use the data on countrywide lockdowns to test whether
our measures of fiscal capacity and pre-pandemic levels
of CDS premiums are correlated with the implementa-
tion speed of compulsory workplace and school closures.
We report these results in Table A-12 of the Internet
Appendix.

We fail to find a positive relation between measures
of fiscal constraints and the speed with which govern-
ments shut down their economy (defined as the num-
ber of days since the coronavirus spread to one person
per one million citizens). If anything, we find evidence
that developed market countries with less fiscal capac-
ity are more likely to implement lockdowns. That re-
sult, however, is driven by the prompt reactions of Italy
and Portugal; the former swiftly closed both workplaces
and schools before the spread reached the one-per-million
level. Our results are likely to differ from those theorized
by Arellano et al. (2020), because that paper focuses on
developing economies, while our sample consists only of
developed countries. Developed countries are believed to

9 Our results are unchanged if we drop Sweden and the U.S. from the
sample. This is consistent with the results reported in Fig. A-4 in the In-
ternet Appendix, which shows that no single country is driving the mag-
nitude of our findings.
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suffer a greater disutility upon the loss of a human life
(Viscusi and Masterman, 2017), have safer debt, and en-
joy better access to international markets, all factors that
incentivize countries to implement lockdowns.

5.7. Alternative channels

Our prior analysis of the subsample of Eurozone coun-
tries and U.S. states rules out the monetary policy chan-
nel as a key driver of our results. Moreover, in our analy-
sis of public health policies, we find that differential public
health responses are also unlikely to play a significant role.

We explore four additional channels that could drive
our results. First, we evaluate the financial sector chan-
nel, as the bank-to-sovereign risk transfer has been well-
established in the literature as an important determinant
of sovereign credit risk (e.g., Acharya et al, 2014; Gen-
naioli et al.,, 2014). In particular, we capture the ex ante
likelihood of a “doom loop” by considering (i) the ag-
gregate level of bank capitalization in each country, mea-
sured by the level of Tier 1 regulatory capital to total as-
sets (BankCap.;); (ii) the fraction of domestic government
bonds held by domestic investors (BondHeldDom.;); and
(iii) the contribution of financial services to the aggregate
GDP (Fin./GDP;).10

Second, guided by the national accounts identity, we
consider the effect of the pandemic on drivers of eco-
nomic growth. We investigate whether sovereign risk is
more strongly affected for countries that depend more
on tourism (Tour./GDP;), as the tourism sector is likely
to be disproportionately affected by the pandemic. As a
third channel, we measure a country’s savings as a frac-
tion of GDP (Dom.Savings;) and examine whether a dif-
ferential propensity to save could explain greater reduc-
tions in spending or investments in response to economic
shocks. As a fourth channel, we examine whether coun-
tries that are more susceptible to volatile import and ex-
port flows, as measured by the volatility of their terms of
trade, face differential exposure to COVID-19 infections. In
fact, Hilscher and Nosbusch (2010) suggest that the volatil-
ity of the terms of trade (Vol.Trade;) is a key driver of
sovereign bond yields in emerging economies.

As shown in Panel A of Table A-13 of the Internet Ap-
pendix, fiscally constrained and unconstrained countries do
not differ significantly in the characteristics that would
support alternative channels for explaining our results. One
exception is that countries with low fiscal space have
lower amounts of domestic savings. There is weak statisti-
cal evidence that countries with low fiscal space have less
prominent financial services, but the economic difference
is small.

In Panels B and C of Table A-13, we show that none of
the alternative channels are supported by the data, neither

10 Broner et al. (2010) suggest that a well-functioning secondary bond
market serves as a disciplining device in order to prevent countries from
defaulting on their debt. Relatedly, Gennaioli et al. (2014) suggest that
countries are more likely to bail out their banks if financial institutions
are more developed, resulting in a greater risk transfer. As we focus on 30
OECD (i.e., developed) economies, there is little cross-country difference
in the degree of secondary bond market liquidity and the development of
financial institutions.
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when considered separately (Panel B) nor jointly (Panel
C) with our measure of fiscal constraints. The volatility of
terms of trade is an exception, but our coefficient of in-
terest does not change in either magnitude or statistical
significance.

Overall, these findings mitigate concerns that a coun-
try’s fiscal capacity may be reflecting other country or state
characteristics that could be responsible for channeling the
economic impact of COVID-19 infection rates to sovereign
default risk.

6. Conclusion

The COVID-19 pandemic represents one of the great-
est challenges for the global economy since World War II.
The vast spread of the virus and the ensuing public lock-
downs represent an unexpected collapse in economic ac-
tivity, leading to unprecedented increased deficit spending
to stimulate the economy. Governments around the world
have responded with fiscal and monetary stimuli on an ex-
traordinary scale, and tax revenues are expected to plum-
met. As a result, public debt levels are forecast to increase
significantly, even though many countries entered the pan-
demic with historically high leverage. These phenomena
undoubtedly put severe strain on public balance sheets.
Using prices of sovereign default insurance contracts, we
provide a comprehensive overview of how financial mar-
kets perceive the effect of the coronavirus contagion on the
default risk of sovereign governments and U.S. states.

We find strong evidence that sovereign credit spreads
increase in response to COVID-19 infection rates for fis-
cally constrained countries. Fiscally sound countries appear
to be more resilient to external growth shocks associated
with the pandemic, as their sovereign risk sensitivity to
COVID-19 infections is insignificant. To validate our find-
ings that fiscal, not monetary, capacity is the main channel
in amplifying sovereign credit risk, we document similar
results for the Eurozone and at the U.S. state level, where
all countries and states are bound by the same monetary
policy, as determined by their respective unions. We also
verify that our results are not driven by a sovereign’s ex
ante exposure to the coronavirus’s spread. We do this by
accounting for the number of doctors and hospital beds in
the population, the population density, and the fraction of
the population that is considered elderly or obese. We find
that none of these factors is instrumental in explaining the
exposure of sovereign risk to the rate of infections. Relat-
edly, we show that our results are not explained by cross-
country differences in the timing and intensity of public
health policy responses to the crisis, such as closures of
schools and work places and restrictions on public gather-
ings and people’s movement.

Our results have important policy considerations in
light of current debates about the deleterious effects of
fiscal capacity and the spread of the virus. Consistent
with the evidence in Jorda et al. (2016) and Romer and
Romer (2018), our finding that fiscal capacity amplifies the
exposure of sovereign credit risk to systemic shocks under-
scores the need to unlever public balance sheets and in-
crease fiscal capacity in economically favorable times. This
is the macro-economic analog of macro-prudential regula-



P. Augustin, V. Sokolovski, M.G. Subrahmanyam et al.

tions of financial ratios, where capital buffers are accumu-
lated during periods of growth and used in times of need.
Our results emphasize that sovereigns with a larger fiscal
space are more resilient to unexpected growth shocks.

Second, our results emphasize that the sovereign credit
spreads of countries and U.S. states rise significantly more
in response to an external shock when countries’ and
states’ fiscal capacity is low. While different levels of fis-
cal capacity warrant different levels of credit risk, we find
that financial markets penalize sovereigns disproportion-
ately simply because they happen to start from an unfa-
vorable fiscal position. Thus, our findings suggest that fis-
cal solidarity in times of extreme crisis may be warranted
to avoid differential and disproportional spikes in default
risk, in spite of identical shocks to economic growth.

References

Acharya, V.V., Drechsler, 1., Schnabl, P, 2014. A pyrrhic victory? bank
bailouts and sovereign credit risk. J. Finance 69 (6), 2689-2739.

Acharya, V.V, Steffen, S., 2020. The risk of being a fallen angel and the
corporate dash for cash in the midst of COVID. COVID Econ. 10.

Adelino, M., Ferreira, M.A., 2016. Bank ratings and lending supply:
evidence from sovereign downgrades. Rev. Financ. Stud. 29 (7),
1709-1746.

Albuquerque, R.A., Koskinen, Y., Yang, S., Zhang, C., 2020. Love in the time
of COVID-19: the resiliency of environmental and social stocks. Boston
College Unpublished working paper.

Alfaro, L., Chari, A., Greenland, A.N., Schott, P.K., 2020. Aggregate and fir-
m-level stock returns during pandemics, in real time. Harvard Univer-
sity Unpublished working paper.

Almeida, H., Cunha, I, Ferreira, M.A., Restrepo, F., 2017. The real effects
of credit ratings: the sovereign ceiling channel. ]J. Finance 72 (1),
249-290.

Ang, A., Longstaff, FA., 2013. Systemic sovereign credit risk: lessons from
the U.S and Europe. ]. Monet. Econ. 60 (5), 493-510.

Arellano, C., Bai, Y., Mihalache, G.P., 2020. Deadly debt crises: COVID-19 in
emerging markets. Federal Reserve Bank of Minneapolis Unpublished
working paper.

Augustin, P, 2014. Sovereign credit default swap premia. ]. Invest. Manag.
12 (2), 65-102.

Augustin, P.,, 2018. The term structure of CDS spreads and sovereign credit
risk. ] Monet Econ 96, 53-76.

Augustin, P, Boustanifar, H., Breckenfelder, ]., Schnitzler, J., 2018. Sovereign
to corporate risk spillovers. . Money Cred. Bank.S 50 (5), 857-891.
Augustin, P, Chernov, M., Song, D., 2020. Sovereign credit risk and ex-
change rates: evidence from CDS Quanto spreads. J. Financ. Econ. 137

(1), 129-151.

Augustin, P.,, Sokolovski, V., Subrahmanyam, M.G., Tomio, D., 2018. How
sovereign is sovereign credit risk? Global prices, local quantities. New
York University Unpublished working paper.

Augustin, P., Subrahmanyam, M.G., Tang, D.Y., Wang, S.Q., 2014. Credit de-
fault swaps: a survey. Found. Trends Finance 9 (1-2), 1-196.

Augustin, P, Tédongap, R., 2016. Real economic shocks and sovereign
credit risk. J. Financ. Quant. Anal. 51 (2), 541-587.

Bahaj, S., Reis, R., 2020. Central bank swap lines during the COVID-19 pan-
demic. COVID Econ. 2.

Balajee, A., Tomar, S., Udupa, G., 2020. COVID-19, fiscal stimulus, and
credit ratings. COVID Econ. 11.

Barro, RJ., 1974. Are government bonds net wealth? J. Polit. Econ. 82 (6),
1095-1117.

Barro, RJ., 1979. On the determination of the public debt. ]. Polit. Econ.
87 (5), 940-971.

Benmelech, E., Tzur-Ilan, N., 2020. The determinants of fiscal and mone-
tary policies during the COVID-19 crisis. Northwestern University Un-
published working paper.

Blanchard, 0., 2019. Public debt and low interest rates. Am. Econ. Rev. 109
(4), 1197-1229.

Bocola, L., 2016. The pass-through of sovereign risk. J. Polit. Econ. 124 (4),
879-926.

Boudoukh, J., Liu, Y., Moskowitz, T., Richardson, M., 2020. Risk, return and
diversification in times of crisis: (how) is COVID-19 different?. New
York University Unpublished working paper.

Bowen, W.G., Davis, R.G., Kopf, D.H., 1960. The public debt: a burden on
future generations? Am. Econ. Rev. 50 (4), 701-706.

1273

Journal of Financial Economics 143 (2022) 1251-1274

Boyarchenko, N., Kovner, A., Shachar, 0., 2020. It's what you say and what
you buy: a holistic evaluation of the corporate credit facilities. Federal
Reserve Bank of New York Staff Report No. 935.

Bretscher, L., Hsu, A., Simasek, P, Tamoni, A., 2020. COVID-19 and the
cross-section of equity returns: impact and transmission. Rev. Asset
Pric. Stud. 10 (4), 705-741.

Broner, F,, Martin, A., Ventura, J., 2010. Sovereign risk and secondary mar-
kets. Am. Econ. Rev. 100 (4), 1523-1555.

Buchanan, J. M., 1958. Public principles of public debt. Irwin, Homewood,
Illinois.

Buchanan, J.M., 1976. Barro on the ricardian equivalence theorem. J. Polit.
Econ. 84 (2), 337-342.

Cecchetti, S. G., Mohanty, M. S., Zampolli, F.,, 2011. The real effects of debt.
BIS Working Paper No. 352.

Checherita-Westphal, C., Rother, P,, 2011. The impact of government debt
on growth: an empirical investigation for the euro area. Eur. Econ.
Rev. 62 (6), 1015-1029.

Chernov, M., Creal, D., Hoerdahl, P., 2020. Determinants of sovereign credit
risk: evidence from Asia-Pacific local currency bonds. University of
California, Los Angeles Unpublished working paper.

Chernov, M., Schmid, L., Schneider, A., 2020. A macrofinance view of u.s.
sovereign CDS premiums. J. Finance 75 (5), 2809-2844.

Croce, M.M.,, Farroni, P., Wolfskeil, I., 2020. When the markets get COVID:
contagion, viruses, and information diffusion. Bocconi University Un-
published working paper.

Croce, M.M., Nguyen, T.T., Raymond, S., 2020. Persistent government debt
and aggregate risk distribution. J. Financ. Econ.. Forthcoming

Debrun, X., Moulin, L., Turrini, A., Ayuso-i Casals, J., Kumar, M.S., 2008.
Tied to the mast? national fiscal rules in the european union. Econ.
Pol. 23 (54), 298-362.

Diamond, P.A., 1965. National debt in a neoclassical growth model. Am.
Econ. Rev. 55 (5), 1126-1150.

Ding, W., Levine, R, Lin, C, Xie, W, 2020. Corporate immunity to
the COVID-19 pandemic. J. Financ. Econ.. Forthcoming. Available on-
line 7 March 2021, https://www.sciencedirect.com/science/article/pii/
S0304405X21000957

Duffie, D., Pedersen, L.H., Singleton, KJ., 2003. Modeling sovereign yield
spreads: a case study of russian debt. J. Finance 58 (1), 119-
159.

Eberhardt, M., Presbitero, A.F., 2015. Public debt and growth: heterogene-
ity and non-linearity. J. Int. Econ. 97 (1), 45-58.

Eichengreen, B., Bayoumi, T., 1994. The political economy of fiscal restric-
tions: implications for europe from the united states. Eur. Econ. Rev.
38 (3-4), 783-791.

Espino, E., Kozlowski, J., Martin, F. M., Sanchez, J. M., 2020. Seigniorage
and sovereign default: the response of emerging markets to COVID-
19. Federal Reserve Bank of St. Louis Working Paper 2020-017B.

Fahlenbrach, R., Rageth, K., Stulz, R.M., 2020. How valuable is financial
flexibility when revenue stops? evidence from the COVID-19 crisis.
Rev. Financ. Stud.. Forthcoming

Falato, A., Goldstein, I., Hortacsu, A., 2020. Financial fragility in the
COVID-19 crisis: the case of investment funds in corporate bond mar-
kets. University of Pennsylvania Unpublished working paper.

Farhi, E., Tirole, J., 2018. Deadly embrace: sovereign and financial balance
sheets doom loops. Rev. Econ. Stud. 85 (3), 1791-1823.

Fleming, M.J., Ruela, F, 2020. Treasury market liquidity during the
COVID-19 crisis. Federal Reserve Bank of New York Unpublished work-
ing paper.

Gennaioli, N., Martin, A., Rossi, S., 2014. Sovereign default, domestic banks,
and financial institutions. J. Finance 69 (2), 819-866.

Gerding, F, Martin, T., Nagler, F,, 2020. The value of fiscal capacity in
the face of a rare disaster. Bocconi University Unpublished working
paper.

Gormsen, N.J., Koijen, R.S.J., 2020. Coronavirus: impact on stock prices and
growth expectations. Rev. Asset Pric. Stud. 10 (4), 574-597.

Haddad, V., Moreira, A., Muir, T., 2020. When selling becomes viral: dis-
ruptions in debt markets in the COVID-19 crisis and the fed’s re-
sponse. Rev. Financ. Stud.. Forthcoming

Hale, T, Petherick, A., Phillips, T., Webster, S., 2020. Variation in govern-
ment responses to COVID-19. Blavatnik school of government Unpub-
lished working paper.

Hansen, A.H., 1959. The public debt reconsidered: a review article. Rev.
Econ. Stat. 41 (4), 370-378.

Hansen, B.E., 2000. Sample splitting and threshold estimation. Economet-
rica 68 (3), 575-603.

Hatchondo, J.C., Martinez, L., Sosa-Padilla, C., 2016. Debt dilution and
sovereign default risk. J. Polit. Econ. 124 (5), 1383-1422.

He, Z., Nagel, S., Song, Z., 2020. Treasury inconvenience yields during the
COVID-19 crisis. University of Chicago Unpublished working paper.


http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0001
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0001
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0001
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0001
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0002
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0002
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0002
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0003
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0003
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0003
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0004
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0004
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0004
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0004
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0004
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0005
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0005
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0005
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0005
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0005
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0006
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0006
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0006
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0006
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0006
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0007
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0007
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0007
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0008
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0008
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0008
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0008
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0009
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0009
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0010
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0010
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0011
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0011
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0011
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0011
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0011
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0012
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0012
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0012
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0012
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0013
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0013
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0013
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0013
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0013
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0014
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0014
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0014
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0014
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0014
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0015
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0015
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0015
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0016
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0016
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0016
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0017
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0017
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0017
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0017
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0018
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0018
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0019
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0019
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0020
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0020
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0020
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0021
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0021
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0022
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0022
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0023
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0023
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0023
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0023
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0023
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0024
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0024
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0024
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0024
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0026
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0026
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0026
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0026
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0026
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0027
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0027
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0027
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0027
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0029
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0029
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0031
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0031
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0031
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0032
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0032
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0032
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0032
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0033
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0033
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0033
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0033
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0034
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0034
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0034
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0034
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0035
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0035
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0035
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0035
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0035
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0036
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0036
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0036
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0036
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0036
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0036
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0037
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0037
https://www.sciencedirect.com/science/article/pii/S0304405X21000957
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0039
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0039
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0039
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0039
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0040
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0040
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0040
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0041
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0041
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0041
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0043
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0043
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0043
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0043
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0043
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0044
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0044
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0044
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0044
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0045
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0045
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0045
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0046
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0046
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0046
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0047
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0047
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0047
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0047
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0048
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0048
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0048
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0048
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0049
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0049
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0049
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0050
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0050
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0050
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0050
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0050
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0051
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0051
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0051
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0051
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0051
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0052
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0052
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0053
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0053
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0054
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0054
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0054
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0054
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0055
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0055
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0055
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0055

P. Augustin, V. Sokolovski, M.G. Subrahmanyam et al.

Heinemann, F, Osterloh, S., Kalb, A., 2014. Sovereign risk premia: the link
between fiscal rules and stability culture. ]. Int. Money Finance 41,
110-127.

Herndon, T., Ash, M., Pollin, R., 2013. Does high public debt consistently
stifle economic growth? a critique of Reinhart and Rogoff. Political
Economy Research Institute Working Paper Series Number 322..

Hilscher, J., Nosbusch, Y., 2010. Determinants of sovereign risk: macroe-
conomic fundamentals and the pricing of sovereign debt. Rev. Financ.
14 (2), 235-262.

lara, A., Wolff, G.B., 2014. Rules and risk in the euro area. Eur. J. Polit.
Econ. 34, 222-236.

IMF, 2020. Fiscal monitor - april 2020, chapter 1. Fiscal Monitor Reports.

Jorda, O., Schularick, M., Taylor, A.M., 2016. Sovereigns versus banks:
credit, crises, and and consequences. ]. Eur. Econ. Assoc. 14 (1), 45-79.

Kargar, M., Lester, B., Lindsay, D., Liu, S., Weill, P.O., Zaiiiga, D., 2020. Cor-
porate bond liquidity during the COVID-19 crisis. University of Cali-
fornia, Los Angeles Unpublished working paper.

Kose, M. A., Kurlat, S., Ohnsorge, F, Sugawara, N., 2017. A cross-country
database of fiscal space. In: The World Bank.

Krugman, P, 2013. How the Case for Austerity Has Crumbled. New York
Review of Books.

Kumar, M. S., Woo, J., 2010. Public debt and growth. In: IMF Working Pa-
per 174.

Lee, J., Naranjo, A., Sirmans, S., 2016. The exodus from sovereign risk:
sovereign ceiling violations in credit default swap markets. ]J. Finance
74 (4), 1813-1856.

Liu, Y., Schmid, L., Yaron, A., 2019. The risks of safe assets. Duke University
Unpublished working paper.

Longstaff, FA., Pan, J., Pedersen, L.H., Singleton, KJ., 2011. How sovereign
is sovereign credit risk? Am. Eco. J. Macroecon. 3 (2), 75-103.

Meade, J.E., 1959. Is the national debt a burden? Oxf. Econ. Pap. 10 (2),
163-183.

Na, S., Schmitt-Grohé, S., Uribe, M., Yue, V.Z., 2018. The twin DS: optimal
default and devaluation. Am. Econ. Rev. 108 (7), 1773-1819.

Novy-Marx, R., Rauh, ].D., 2012. Fiscal imbalances and borrowing costs:
evidence from state investment losses. Am. Econ. ]. Econ. Pol. 4 (2),
182-213.

O’'Hara, M., Zhou, X.A., 2020. Anatomy of a liquidity crisis: corporate
bonds in the COVID-19 crisis. ]. Financ. Econ.. Forthcoming

Pallara, K., Renne, J. P, 2019. Fiscal limits and sovereign credit spreads.
Unpublished working paper, HEC Lausanne.

Pan, J., Singleton, KJ., 2008. Default and recovery implicit in the term
structure of sovereign CDS spreads. J. Finance 63 (5), 2345-2384.

1274

Journal of Financial Economics 143 (2022) 1251-1274

PCT, 2019. The State Pension Funding Gap. PEW Charitable Trusts.

Petrilli, C. M., Jones, S. A., Yang, ]., Rajagopalan, H., O'Donnell, L., Chernyak,
Y., Tobin, K. A., Cerfolio, R. J., Francois, F., Horwitz, L. 1., 2020. Factors
associated with hospitalization and critical illness among 4,103 pa-
tients with COVID-19 disease in new york city. MedRxiv.

Poterba, J.M., 1996. Budget institutions and fiscal policy in the U.S. states.
National Bureau of Economic Research Unpublished working paper.

Poterba, J.M., Rueben, K., 1999. State fiscal institutions and the u.s. munic-
ipal bond market. In: Fiscal Institutions and Fiscal Performance. Uni-
versity of Chicago Press, Chicago, pp. 181-208.

Ramelli, S., Wagner, A.F.,, 2020. Feverish stock price reactions to COVID-19.
Rev. Corpor. Finance Stud. 3 (3), 622-655. https://doi.org/10.1093/rcfs/
cfaa012

Reinhart, C.M., 2002. Default, currency crises, and sovereign credit ratings.
World Bank Econ. Rev. 16 (2), 151-170.

Reinhart, C.M., Reinhart, V.R., Rogoff, K.S., 2012. Public debt overhangs:
advanced-economy episodes since 1800. J. Econ. Perspect. 26 (3),
69-86.

Reinhart, C.M., Rogoff, K.S., 2010. Growth in a time of debt. Am. Econ. Rev.
100 (2), 573-578.

Ricardo, D., 1817. Principles of Political Economy and Taxation, Works and
Correspondence. Cambridge University Press, Cambridge.

Romer, C.D., Romer, D.H., 2017. New evidence on the aftermath of finan-
cial crises in advanced countries. Am. Econ. Rev. 107 (10), 3072-3118.

Romer, C.D., Romer, D.H., 2018. Why some times are different: macroe-
conomic policy and the aftermath of financial crises. Economica 85
(337), 1-40.

Romer, C. D., Romer, D. H., 2019. Fiscal space and the aftermath of finan-
cial crises: how it matters and why. NBER Working Paper No. 25768.

Schoenfeld, J., 2020. The invisible risk: pandemics and the financial mar-
kets. Dartmouth College Unpublished working paper.

Schrimpf, A., Shin, H. S., Sushko, V., 2020. Leverage and margin spirals in
fixed income markets during the COVID-19 crisis. BIS Bulletin No. 2.

Tobin, J., 1965. The burden of the public debt: a review article. ]. Finance
20 (4), 679-682.

Viscusi, W.K., Masterman, CJ., 2017. Income elasticities and global values
of a statistical life. J. Benefit-Cost Anal. 8 (2), 226-250.

Yared, P, 2019. Rising government debt: causes and solutions for a
decades-old trend. J. Econ. Perspect. 33 (2), 115-140.

Zhang, EX., 2008. Market expectations and default risk premium in credit
default swap prices: a study of argentine default. J. Fixed Income 18
(1), 37-55.


http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0056
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0056
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0056
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0056
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0058
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0058
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0058
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0059
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0059
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0059
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0061
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0061
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0061
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0061
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0062
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0064
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0064
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0066
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0066
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0066
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0066
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0067
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0067
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0067
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0067
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0068
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0068
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0068
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0068
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0068
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0069
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0069
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0070
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0070
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0070
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0070
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0070
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0071
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0071
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0071
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0072
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0072
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0072
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0072
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0074
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0074
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0074
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0075
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0075
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0077
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0077
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0078
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0078
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0078
https://doi.org/10.1093/rcfs/cfaa012
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0080
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0080
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0081
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0081
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0081
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0081
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0082
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0082
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0082
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0083
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0083
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0084
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0084
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0084
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0085
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0085
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0085
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0087
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0087
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0089
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0089
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0090
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0090
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0090
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0091
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0091
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0092
http://refhub.elsevier.com/S0304-405X(21)00191-4/sbref0092

	In sickness and in debt: The COVID-19 impact on sovereign credit risk
	1 Introduction
	2 Related literature
	3 Hypotheses development and empirical setting
	3.1 Hypotheses
	3.2 Empirical setting

	4 Data, descriptive statistics, and preliminary evidence
	4.1 Data
	4.2 Descriptive statistics
	4.3 Measuring fiscal capacity
	4.4 Preliminary evidence

	5 Main results
	5.1 Sensitivity of sovereign credit spreads to COVID-19 infections
	5.2 The role of fiscal capacity
	5.3 Fiscal thresholds
	5.4 Evidence for monetary unions
	5.5 Robustness and discussion
	5.6 Public health policy response
	5.7 Alternative channels

	6 Conclusion
	References


