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1 Introduction

There is a long-standing view that fiscal policy should play a stabilizing role in business cycles,
especially when there are constraints on monetary policy. The textbook Keynesian argument is
that by spending more in a recession, the government can prop up aggregate demand and help
to mitigate the rise in unemployment. Yet, few governments in practice follow this prescription.’
As shown in Figure 1, the recent Eurozone crisis provides another emblematic example in this
regard. While facing a severe recession and mounting unemployment, governments in Southern
European countries reduced spending significantly. This contraction in spending occurred despite
their inability to use monetary policy, which left fiscal policy as the only instrument available

for macroeconomic stabilization.
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Figure 1: Unemployment, Fiscal Policy, and Sovereign Spreads during the Eurozone Crisis

Notes: Unemployment rate and sovereign spreads expressed in percentage point deviations from their 2008.q1
values. Government spending is set to 2008.q1=100. “Average” denotes the simple average of Greece, Ireland,
Italy, Portugal, and Spain. Data source: Eurostat.

In this paper, we show that sovereign risk can reverse the traditional argument for expan-
sionary fiscal policy during a recession, and therefore rationalize the empirical evidence on the
different patterns of cyclicality in fiscal policy observed around the world. Our theory lies in a
fundamental conundrum that governments encounter when facing a recessions under sovereign
risk: Should the government trigger a stimulus to mitigate the recession at the expense of higher
sovereign spreads, or should it follow austerity to reduce the probability of a debt crisis, even
if this means a more severe recession?? A key contribution of our paper is to explicitly model

this conundrum by presenting an analysis of optimal fiscal policy in a Keynesian framework

1See, for example, Gavin and Perotti (1997), Talvi and Vegh (2005), Kaminsky, Reinhart and Végh (2004),
and Ilzetzki and Végh (2008).

2Many policy discussions in the austerity-versus-stimulus debate center on this question. For views on the
austerity side, see Barro (2012), and, for views on the stimulus side, see Krugman (2015). A similar debate is
ongoing in Argentina.



under sovereign risk and characterizing the resulting trade-offs. Our quantitative results show
that financing fiscal stimulus is costly for risky countries and can render countercyclical policies

undesirable, even in the presence of large Keynesian stabilization gains.

The paper begins by presenting empirical evidence that sovereign default risk is a key predictor
of the cyclicality of fiscal policy. Using data for a sample of around 100 countries, we document
that countercyclical fiscal policies are rare in countries with high sovereign risk, measured by
either sovereign credit ratings or the frequency of default. Half of the countries with low sovereign
risk have a countercyclical government spending policy, but only 20% of countries with high risk
exhibit such a policy. Moreover, in countries with high sovereign default risk, the correlation
between government spending and GDP is between 30% and 50% higher than countries with low
sovereign risk. These differences are not driven by income per capita or other macroeconomic or

institutional factors identified in previous literature as relevant drivers of fiscal procyclicality.

We build a theoretical framework to study the role of sovereign risk in determining optimal
fiscal policy over the business cycle. We consider a small open economy in which the government
borrows externally. We first construct a benchmark environment under which Keynesian policies
would be optimal, absent the risk of sovereign default. To this end, we incorporate two key
elements that have been identified in theory as providing an important scope for fiscal stabi-
lization. First, we consider nominal rigidities, in the form of downward nominal wage rigidity,
and a fixed exchange rate regime. As in the classic Mundell-Fleming argument, an increase
in government spending entails only limited crowding-out effects and is effective for reducing
involuntary unemployment. Second, we consider households that are hand-to-mouth and face
an uninsurable idiosyncratic risk of unemployment. The environment features potentially large
fiscal multipliers and substantial welfare gains from fiscal stabilization policy. Such gains emerge

from the stimulus effect on output and from the reduction in inequality.

A calibrated version of this model for the Spanish economy shows that when the government
can commit to repaying the debt, fiscal policy is essentially Keynesian: During recessions, the
government increases spending that is financed by external borrowing and stabilizes involuntary
unemployment. In this setting, optimal government spending has a —0.8 correlation with eco-
nomic activity, and unemployment volatility is an order of magnitude smaller than that observed
in the data.

Incorporating default risk drastically changes the desirability of a Keynesian fiscal stimulus.
We study the role of default risk by relaxing the assumption that the government can commit to
repaying external debt, as in Eaton and Gersovitz (1981). A debt-financed stimulus raises the
probability of a sovereign default in the future and therefore increases sovereign spreads. As a
result, fiscal policy now faces a trade-off between the Keynesian benefits of fiscal stimulus and
the costs of higher sovereign spreads, which has been at the heart of the popular austerity-versus-

stimulus debate.



Quantitatively, despite the large Keynesian benefits from fiscal stimulus, default risk can
overturn the nature of optimal fiscal policy. In the economy calibrated to match debt and spread
levels in the data, we find that optimal policy is strongly procyclical, with a 0.7 correlation
with output. This value is close to the one observed in the data for Spain and most economies
with substantive default risk, and contrasts with the large negative correlation that characterizes
economies without default risk. Moreover, the observed volatility in unemployment increases
by an order of magnitude relative to the economy without default risk and is close to the one

observed in the data.

Although the optimal fiscal policy is overall procyclical, the model displays strong state
dependence, by which the response of government spending is non monotonic with respect to the
level of sovereign debt. When the stock of debt is relatively low, government spending expands
in recessions as the Keynesian benefits outweigh concerns about sovereign risk. When the stock
of debt is very high, it is optimal for the government to default and redirect resources toward
spending rather than repaying debt. For intermediate values of debt, the optimal response is
characterized by austerity, since the government tends to reduce government spending to mitigate
the rise in borrowing costs and reduce the probability of a debt crisis. An important implication
of this state dependence is that recessions turn out to be more severe when preceded by high
levels of debt. These results help to rationalize the empirical evidence provided by Romer and

Romer (2019) that countries with more “fiscal space” suffer less severe recessions.

Finally, we use the model to study the desirability of austerity programs. A common premise is
that austerity programs enforced, for example, by the IMF can help correct distorted incentives
and ensure debt sustainability. We argue, however, that the balance between austerity and
default incentives is delicate. We show that although cutting spending during a recession tends to
be optimal for the government, imposing a sudden austerity program can backfire by precipitating
the government to default. The intuition for these unintended consequences is that additional
fiscal constraints imposed on a government can make debt repayment less attractive and push the
government to default, even under circumstances in which the government would find it optimal

to repay absent any constraints.

On the other hand, we show that an austerity program that constrains future spending can
be beneficial. By promising less spending in the future, the government, in effect, promises lower
debt accumulation and reduces future incentives to default. The result is that current borrowing
costs are reduced for the government, which facilitates an expansionary fiscal policy during a
recession. We refer to this policy as a form of “fiscal forward guidance,” which is analogous to the
classic forward guidance in monetary policy. The mechanism we highlight, however, is different,

as it operates through sovereign spreads and the trade-off between stimulus and sovereign risk



rather than through intertemporal substitution.® Importantly, we establish that the desirability
of fiscal forward guidance does not hinge on a state-contingent fiscal adjustment. In addition, we
show that if a state-contingent spending rule is feasible, it should specify more aggressive cuts
in states tomorrow with intermediate income states. Larger cuts when income is very low are
not optimal because they can exacerbate higher spreads today. Larger cuts when income is very
high are also not optimal, because they deliver modest reductions in spreads ex ante and larger

distortions ex post.

Related Literature. Our paper is related to several strands of the literature. First, the
paper relates to the New Keynesian literature that studies the role of government spending as
a macroeconomic stabilization tool. In this literature, nominal rigidities create a scope for fiscal
policy to manage aggregate demand. This role becomes especially important in the presence of
constraints on monetary policy, which arise in particular from a fixed exchange rate or a zero
lower bound. Some recent influential examples in both open and closed economies include Gali
and Monacelli (2008), Eggertsson (2011), Christiano, Eichenbaum and Rebelo (2011), Werning
(2011), Woodford (2011), Nakamura and Steinsson (2014), Michaillat and Saez (2018), and Farhi
and Werning (2017).* We contribute to this literature by incorporating sovereign risk, a central
argument in policy discussions on the merits of fiscal stimulus. In addition to characterizing how
sovereign risk shapes the optimal conduct of fiscal policy, we show that accounting for sovereign
risk is key to understand the observed procyclicality of fiscal policy as well as the importance of

fiscal space in determining the severity of recessions.

Second, our model of sovereign risk follows the literature on sovereign default in the tradition
of Eaton and Gersovitz (1981), Aguiar and Gopinath (2006), and Arellano (2008). A particularly
relevant paper is Cuadra, Sanchez and Sapriza (2010), which was the first to establish that fiscal
policy is procyclical in a canonical sovereign debt model with flexible prices. Other contribu-
tions in a similar vein are Arellano and Bai (2017), Aguiar and Amador (2011), and Balke and
Ravn (2016). These papers do not consider nominal rigidities and hence do not incorporate the
traditional stabilization benefits that underpin fiscal stimulus.® An early contribution that incor-
porates nominal rigidities in the canonical sovereign default model is that of Na, Schmitt-Grohé,

Uribe and Yue (2018). Focusing on the optimal exchange rate policy, they show that the model

3As shown by Farhi and Werning (2017), in the New Keynesian model, future spending can be more powerful
than current policy changes—a “fiscal forward guidance puzzle.” See Canzoneri, Cao, Cumby, Diba and Luo
(2018) for further work on this topic. The classic references on forward guidance in monetary policy are Krugman
(1998), Eggertsson and Woodford (2003), and Werning (2011).

1Related to this literature, a vast body of work empirically studies the effect of changes in government spending
on the economy. See Ramey (2019) for a recent survey.

°In Balke and Ravn (2016), there is unemployment due to search and matching frictions, but government
spending affects employment through wealth effects on search efforts, not through aggregate demand, as in our
setup. A common element we share with their work is that our model also features household heterogeneity and
an insurance channel from fiscal policy.



can account for the “twin Ds” phenonomenon (i.e., the joint occurrence of large devaluations
and sovereign defaults). The focus of our paper, instead, is on the optimal fiscal policy in the
context of a fixed exchange rate. Our contribution is to provide the first analysis of the trade-off
between fiscal stimulus and sovereign risk, and show how this shapes the conduct of fiscal policy

over the business cycle.

Our results on the macroeconomic and welfare effects of fiscal rules are related to an active
ongoing literature. In our setup, the future path of government spending affects investors’ ex-
pectations of future deficit and alters current bond prices. From a normative point of view, the
potential benefits from rules arise because of the debt-dilution effects generated by long-term
debt, as emphasized in Chatterjee and Eyigungor (2015), Hatchondo, Martinez and Sosa-Padilla
(2016), and Aguiar, Amador, Hopenhayn and Werning, 2019.° We advance this literature by
providing two results. First, we show that fiscal rules are particularly desirable during times of
distress. Second, rules that impose too aggressive spending cuts can backfire by raising incentives

to default and worsening spreads.

Our paper is also to a literature that studies how increases in sovereign spreads can translate
into higher borrowing costs for the private sector and negatively affect economic activity. Im-
portant examples include Mendoza and Yue (2009), Broner, Erce, Martin and Ventura (2014),
Corsetti, Kuester, Meier and Muller (2013, 2014), Gourinchas, Philippon and Vayanos (2017),
and Bocola (2016). Our framework includes both the costs of endogenous sovereign default risk
and the potential Keynesian benefits of fiscal stimulus, and we characterize both theoretically
and quantitatively the policy trade-off that emerges in this setup. A common element we share
with Gourinchas et al. (2017) is the importance on the level of debt and fiscal consolidation in

determining the magnitude of downturns.

Finally, our paper is related to the literature that has studied the difference in the cyclicality
of fiscal policy between emerging and advanced economies. Several studies have documented
how fiscal policies are more procyclical in emerging economies than in developed economies (see,
for example, Gavin and Perotti, 1997; Talvi and Vegh, 2005; Kaminsky et al., 2004; Ilzetzki and
Végh, 2008, among others). We contribute to this literature, first by providing empirical evidence
that sovereign risk is a key predictor of the cyclicality of fiscal policy, and second by providing

a theory with endogenous default risk that can explain the empirical patterns. We view our

6In a similar vein, Hatchondo, Martinez and Roch (2017) compare the welfare performance of debt and
spread rules using an endowment economy model with long-term debt, while Anzoategui (2018) evaluates the
macroeconomic effects in a production economy, as we do, but using empirically estimated rules. A different
mechanism studied by Gongalves and Guimaraes (2015) allows the government to choose spending in all future
states of nature and through this channel reduce future temptation to default. In Lorenzoni and Werning (2019),
instead, sufficiently responsive fiscal rules are shown to reduce the exposure to multiplicity. Fiscal rules have
also been shown to counteract political economy distortions (Alesina and Tabellini, 1990; Azzimonti, Battaglini
and Coate, 2016; Alfaro and Kanczuk, 2017). Halac and Yared (2017) and Dovis and Kirpalani (2017) study
reputation mechanisms under which the government cannot commit to enforcing fiscal rules.



explanation as complementary to other explanations based on political economy or institutional

elements.”

The paper is organized as follows. Section 2 presents empirical facts documenting the rela-
tionship between sovereign risk and fiscal policy. Section 3 presents the model of optimal fiscal
policy in the presence of default risk and nominal rigidities. Section 4 presents the main policy
trade-off. Section 5 presents the quantitative analysis of the optimal fiscal policy. Section 6

studies fiscal austerity programs. Section 7 concludes.

2 Empirical Facts

We provide descriptive evidence documenting that countries with higher sovereign default risk
tend to have a more procyclical government spending policy. This relationship is not driven by
income differences or other macroeconomic and institutional factors identified in the previous

literature as important drivers of fiscal procyclicality.

2.1 Data

We measure the cyclicality of government spending and sovereign default risk for a sample of
around 100 countries for the period 1990-2016. To measure the cyclicality of government spend-
ing, we use data from World Development Indicators (WDI), a dataset compiled from officially
recognized international sources of data on government spending (variable “General government
final consumption expenditure”) and GDP for a large set of countries.® Table 1 presents sum-
mary statistics of the cyclical behavior of government spending around the world. We compute
second moments using the cyclical component of per capita variables in constant local currency;,
detrending variables with the HP filter and a smoothing parameter of 100. The first two columns
of Table 1 show that government spending tends to display large and persistent business cycle
fluctuations. Most countries display a larger volatility in government spending than in economic
activity. The third column of Table 1 shows summary statistics for our variable of interest, the
correlation between government spending and output. In most countries, government spend-

ing is procyclical, with a median correlation of 0.28 between government spending and output.

"For instance, Talvi and Vegh (2005), Alesina, Campante and Tabellini (2008), and Ilzetzki (2011) study
the role of political distortions in explaining fiscal procyclicality. Another related explanation has been the
“voracity effect,” (e.g. Tornell and Lane, 1999), the quality of institutions and fiscal rules (Gali and Perotti, 2003,
Frankel, Vegh and Vuletin, 2013), financial development (Aghion and Marinescu, 2007) and inequality and social
polarization (Woo, 2009).

8The original dataset contains information on government spending and GDP during the period 1990-2016 for
167 countries. We dropped countries that were missing more than half of the values on government expenditure
for the period 1990-2016 or countries with discontinuous data, leading to a sample of 122 countries, of which 98
have data available on credit ratings. The countries included in the sample are detailed in Appendix Table A.1.



The cyclicality of government spending displays fairly large dispersion across countries, ranging
from —0.3 in the 5th percentile to 0.78 in the 95th percentile, which we exploit in our empirical

analysis.

Table 1: Cyclicality of Government Spending: Summary Statistics
og/oy corr(Gy, Gi—y) corr(G,Y)

Mean 2.04 0.48 0.26
Median 1.23 0.53 0.28
Standard deviation  2.21 0.23 0.33
95th percentile 5.84 0.78 0.78
5th percentile 0.52 0.07 -0.30

Notes: This table shows summary statistics of government spending for 122 countries around the world with
data available from the WDI for the period 1990-2016. The variables og /oy, corr(Gt, Gi—1), and corr(G,Y)
denote, respectively, the ratio of the standard deviation of government spending to the standard deviation out-
put, the first-order autocorrelation of government spending, and the correlation between government spending
and output. We compute moments using the cyclical component of per capita variables in constant local cur-
rency, detrending variables with the HP filter and a smoothing parameter of 100. The countries included are
detailed in Appendix Table A.1. For details on the data see Section 2.

To measure the degree of sovereign default risk faced by countries, we use data on credit
ratings from Standard & Poor’s. Eighty percent of the countries in our sample (98 countries)
have received a sovereign credit rating at some point during the period of study. Appendix Table
A.2 shows that the cyclical patterns of government spending for the subsample with available
credit ratings are similar to those of the full sample. To measure the degree of sovereign risk
in a country, we focus on the lowest credit rating that a sovereign ever received in the period
of analysis. With this variable, we want to measure how close a country was to experiencing
a sovereign default. We later show similar results for a measure of default risk based on the

occurrence of default episodes or the number of default episodes that the country experienced.

Panel (A) of Figure 2 shows the distribution of our measure of sovereign credit risk across
countries. This distribution is characterized by a large mass of countries (62% of the sample) in a
middle region of credit ratings, having received ratings no higher than A but always maintaining
ratings of at least B, and a smaller mass of countries either in a low default risk region, always
receiving a rating above A (20% of the countries), or in a high default risk region, having received

a rating below B (16% percent of the countries).

2.2 Empirical Findings

Panel (B) of Figure 2 shows a positive relationship between the procyclicality of government
spending and sovereign default risk, using the data described in the previous subsection. Coun-

tries with higher credit ratings tend to be more countercyclical. For instance, countries that
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Figure 2: Distribution of Credit Ratings and Fiscal Procyclicality

Notes: Panel (A) shows the distribution across countries of our baseline measure of default risk, defined as the
minimum credit rating experienced by the country in the period of analysis. Data source: Standard & Poor’s.
Panel (B) shows the average cyclicality of government spending in the countries within a given category
of default risk, measured by the correlation between the cyclical component of real per capita government
spending and GDP (detrended using the HP filter, and a smoothing parameter of 100). Data source: WDI.

received ratings below CCC display an average correlation of more than 0.6 between government
spending and GDP, whereas countries that were always rated AAA tend to display countercyclical

government spending, with an average correlation of —0.1.

To measure the relationship between procyclicality and sovereign risk, we estimate the re-

gression
fiscal_procyclicality; = o + #'sovereign risk, + 7' X; + &;, (1)

where fiscal procyclicality; is the correlation between government spending and output from
country ¢, sovereign risk; is a vector measuring the sovereign risk of country 7, X; is a vector of
country-level controls (discussed in detail later) and ¢; is a random error term. In our baseline
specification, we include in the vector sovereign risk; two dummy variables: medium _risk, defined
as a dummy variable that takes the value of 1 if a country ever had a rating below A but above
B, and high risk, defined as a dummy variable that takes the value of 1 if a country ever had
a rating below B. The omitted group includes countries with low default risk, measured by the
fact that they always received sovereign ratings above or equal to A. Our coefficients of interest,
Bmedium and Bhign, associated respectively with the variables medium_risk and high_risk, measure
how much larger the correlation is between government spending and output for countries with

medium and high default risk relative to those with low default risk.

Table 2 shows the results from estimating regression (1) with different sets of controls X;. The
first column shows the relationship with no controls, which indicates that countries with high

and medium default risk tend to have, respectively, 0.46 and 0.3 higher procyclicality than coun-



tries with low default risk. To understand this result, Appendix Tables A.3-A.5, which include
detailed data by country, show that the average correlations between government spending and
GDP for high- and medium-risk countries, are, respectively, 0.41 and 0.3, whereas low-risk coun-
tries are acyclical on average. Moreover, countercyclical fiscal policies are rarely observed in high-
and medium-risk countries (the 25th percentile depicts an average positive correlation between
government spending and GDP), whereas half of low-risk countries depict countercyclical poli-
cies, with prominent examples being the United States (—0.28 correlation between government
spending and GDP), France (—0.6), and Sweden (—0.23).

Although low-income countries tend to have higher default risk (see Appendix Table A.7),
Table 2 shows that the relationship between fiscal procyclicality and default risk is not driven
by the well-documented relationship between per capita income levels and fiscal procyclicality
(also observed for our sample, as shown in Appendix Table A.6). In particular, columns (1)-(3)
of Table 2 show that the relationship between sovereign default risk and fiscal procyclicality is
similar without controls than when we include log(GDP) per capita in PPP as a control variable,

or when we control for dummies measuring whether the country is rich, emerging or poor.’

The last column of Table 2 shows that the relationship between sovereign default and fiscal
procyclicality is not driven by other macroeconomic and institutional controls that have been
identified in the literature as important drivers of fiscal procyclicality (see, for example, Woo,
2009; Céspedes and Velasco, 2014; Guerguil, Mandon and Tapsoba, 2017). In particular, in
this specification we include the following variables in the vector of controls X;: rule of law,
measured by the average ranking from the WDI for the period 1990-2016; education inequality,
measured by the standard deviation of the percentage of population enrolled by school level
(data source: Barro and Lee, 1996); fiscal rule measured by the number of years with a fiscal rule
from the International Monetary Fund; average fuel production and average trade openness as
a percentage of GDP (source: WDI), and output volatility, measured as the standard deviation
of output for the period 1990-2016 (source: WDI).!® Appendix Table A.8 shows the estimated

coeflicients associated with these additional variables.

Finally, Appendix Tables A.9 and A.10 show that the relationship between fiscal procyclicality
and sovereign default is robust to using other measures of sovereign default risk. Table A.9 uses
a dummy variable if the country ever defaulted during the period 1990-2014. The estimated

coefficient is positive and statistically significant, and indicates that countries that defaulted

9We define the dummy variables of poor, emerging, and rich countries with the thresholds defined in Uribe
and Schmitt-Grohé (2017). According to their classification, a country is poor if the geometric average of its GDP
per capita in PPP during the period 1990-2009 is less than $3,000 USD, emerging if it is between $3,000 USD
and $25,000 USD, and rich if it above $25,000 USD. Other income controls, such as a polynomial of income, lead
to similar results.

0 Catao and Sutton (2002) document that more volatile countries are more prone to sovereign default. Control-
ling for the volatility of output is aimed at analyzing the relationship between fiscal procyclicality and default risk
beyond that induced by an additional volatility in economic activity driven by procyclical government spending.



Table 2: Fiscal Procyclicality and Sovereign Risk

(1) (2) (3) (4)

High Risk 0.46*** 0.45™* 0.43"** 0.56™**
(0.11) (0.12) (0.16) (0.14)
Medium Risk 0.30*** 0.29™*  0.26* 0.31™
(0.08) (0.10) (0.14) (0.10)
log(GDP) -0.01
(0.04)
Rich -0.13  -0.15
(0.16)  (0.16)
Emerging -0.11 -0.09

(0.09)  (0.13)

Additional Controls No No No Yes

Observations 98 98 98 59
R? 0.19 0.19 0.21 0.52

Notes: Results from estimating the model
fiscal_procyclicality; = a + Bmediummedium_risk; 4 Buignhigh risk; 4 v X + €4,

where fiscal_procyclicality, denotes the correlation between government spending and output from country ¢,
medium _risk; is a dummy variable that takes the value of 1 if country ¢ ever had a rating below A but above
B, high risk; is a dummy variable that takes the value of 1 if country 7 ever had a rating below B, X; is a
vector of country-level controls, and ¢; is a random error term. Standard errors are shown in parentheses.
Column (1) estimates the empirical model without controls. Column (2) includes as controls the log of the
average GDP per capita in PPP. Column (3) includes as controls dummies measuring whether the country
is rich or emerging, using the thresholds defined in Uribe and Schmitt-Grohé (2017). Column (4) includes
the following additional controls in the vector X;: rule of law, measured by the average ranking from the
WDI for the period 1990-2016; education inequality, measured by the standard deviation of the percentage of
population enrolled by school level (data source: Barro and Lee, 1996); fiscal rule, measured by the number
of years with a fiscal rule (source: IMF); average fuel production and average trade openness, as a percentage
of GDP (source: WDI); and output volatility, measured as the standard deviation of output for the period
1990-2016 (source: WDI).

during the period are characterized by a correlation between government spending and output
that is around 0.2 percentage points larger than those countries that did not default during the
period. Table A.10 shows that similar results are obtained if we use the number of default events

experienced by each country.

It is worthwhile to highlight that the evidence presented in this section is descriptive and

not aimed at being causal. This descriptive evidence uncovers a strong relationship between

10



fiscal procyclicality and sovereign default risk that can guide theories that include both of these
elements. In the next section, we present a model of optimal fiscal policy that generates a
higher procyclicality of government spending for countries subject to default risk, in line with

the empirical patterns we documented.

3 Model

We study fiscal policy in a small open economy model with nominal rigidities and sovereign
default risk. Households are endowed with one indivisible unit of labor and a stochastic stream
of tradable goods. Firms have access to a technology to produce nontradable goods using labor.
The government spends toward a nontradable public good, which is financed with a fixed income
tax rate and external borrowing, in the form of non-state-contingent bonds. The government
is benevolent and lacks commitment to repay. On the nominal side, wages are downwardly
rigid, which gives rise to the possibility of involuntary unemployment and income inequality.
Monetary policy follows a fixed exchange rate regime, or equivalently, the economy is a member

of a currency union.

3.1 Households

There is a unit continuum of households indexed by j. Households’ preferences over private and

public consumption are given by
Eo» B8 [Ulcs) + ()], (2)
t=0

where c¢;; denotes private consumption of household j in period ¢, g;¥ denotes public spending in
nontradable goods, § € (0,1) is the subjective discount factor, and E; denotes the expectation
operator conditional on the information set available at time ¢t.!! We assume constant relative
risk aversion utility functions for private and public consumption with the same risk aversion
coefficient U(c) = (1 _¢9)i__; and v(g) = %911,—_:7 with o > 0, ¢, € (0,1), and that the consump-
tion good is a composite of tradable (c¢’) and nontradable (¢V) goods, with a constant elasticity
of substitution (CES) aggregation technology ¢ = C(c?,cV) = [w(cT)lfé + (1 - w)(cN)lfé]ﬁ
where w € (0,1) and £ > 0 is the elasticity of substitution between tradable and nontradable
goods.

Households are endowed with one indivisible unit of labor. Because of the presence of down-

1We abstract from government spending in tradables because this represents a small share of total public
spending and because only spending in non-tradables have a macroeconoomic stabilization role.
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ward wage rigidity and rationing (to be described below), each household’s actual hours worked
is given by h;; € {0,1}, which is taken as given by the individual household. Each period
households receive a tradable endowment y! and profits from the ownership of firms producing
nontradable goods ITV. We assume that y! is stochastic and follows a stationary first-order
Markov process. In addition, households face a tax T;(hj;) (transfer if negative). This tax is
contingent on their idiosyncratic employment status hj;, reflecting the availability of unemploy-
ment insurance. As is standard in the sovereign debt literature, we assume that households do
not have direct access to financial markets, and we focus on a government that centralizes the
choices of borrowing and repayment.'?> Households’ sequential budget constraint, expressed in

domestic currency, is therefore given by
Blc, + PNey = Pyl + 1LY + Wihyy — Ti(hye) = Vi(hye), (3)

where P!, PV denotes the price of tradables and nontradables in units of domestic currency, W;
denotes the wage in domestic currency, and Y;(h;;) denotes the household’s disposable income,
which depends on aggregate variables and the idiosyncratic employment status h;;. The left-hand
side of equation (3) includes total consumption expenditures, and the right-hand side includes

all sources of revenues net of taxes from the government.

The households’ problem consists of choosing ¢! and ¢V to maximize (2) given the sequence
of state-contingent prices { P, PN, W;}2,, endowments {y! }2°,, profits {IIV}22,, idiosyncratic
employment status {h;;};2,, and taxes {T¢(h;;)}72,. The optimality conditions of this problem
yield the equilibrium price of nontradable goods as a function of the ratio between tradable and

nontradable consumption:

1
PN 1w [\ )
Pr w gy
for all j € [0,1]. That is, the relative price of nontradables is equal to the marginal rate
of substitution between tradables and nontradables for all households. Because of homothetic
preferences, the relative consumption of tradables to nontradables consumption depends only on

the relative price between these two goods.

12This assumption is due to tractability and is not critical for our analysis. This structure can also be decen-
tralized with taxes on borrowing (see Na et al., 2018).
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3.2 Firms

Firms are competitive and have access to a decreasing returns to scale technology to produce

nontradable goods with labor:

y' =F (h}),

where ¢ denotes output of nontradable goods in period ¢, h¢ denotes labor input hired by firms,

and F(h) = (h%)®. Firms’ profits each period are then given by
I = PNy — Wihi. (5)

The optimal choice of labor h? equates the value of the marginal product of labor and the wage

rate, all expressed in domestic currency:

PNF' (h)) = W,

3.3 Government

The government determines public spending, external borrowing, and default decisions, subject
to a predetermined tax scheme. In terms of monetary policy, we assume that the government
follows a fixed exchange rate policy e, = . Alternatively, one can think of the economy as being

part of a currency union.'3

External borrowing and budget constraint. In terms of borrowing, the government has
access to long-term bonds with a deterministic decay rate (Hatchondo and Martinez, 2009, Chat-
terjee and Eyigungor, 2012). In particular, a bond issued in period ¢ promises to pay (1 — )7~

units of the tradable good in period t + 7, for all 7 > 1. Hence, debt dynamics is given by
b1 = (1= 0)by + i, (6)

where b, is the stock of bonds due at the beginning of period ¢, and i; is the stock of new bonds
issued in period ¢t. The government trades these long-term bonds with competitive international
lenders, further explained below. Debt contracts cannot be enforced, and each period, the

government may decide to default.

The government’s default entails two costs. The first cost is that the government is excluded
from financial markets for a stochastic number of periods. Denote by (; a variable that takes

the value of 1 if the government can issue bonds in period ¢, and zero otherwise. Its evolution is

13Tt would also be straightforward to extend our analysis to allow for an arbitrary exchange rate policy, imple-
mented, for example, with a Taylor rule for nominal interest rates.
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given by
G = (1= xe)G-1+ (1 = G1), (7)

where y; = 0(1) if the government repays (defaults) in period ¢, and ¢; € {0,1} is a random
variable that takes the value of 1 in period ¢ when the government reenters financial market,
which occurs with probability 6.'* The second cost is a utility loss for households 1, (y*), which
we assume to be increasing in tradable income. This utility loss can be seen as capturing various

default costs related to reputation, sanctions, or misallocation of resources.'®

The government’s sequential budget constraint during each period in which it has access to

debt markets is given by

PlgY = T (hje) dj + qresiy — ey, (8)

J€[0,1]
where ¢; is the nominal exchange rate and ¢; is the price of the bond in units of foreign currency.
In equilibrium the bond price will depend on the current shock, as well as on the government debt
choice. The budget constraint (8) indicates that tax revenues and new debt issuance have to fi-
nance public spending and the repayment of outstanding debt obligations. When the government

is in financial autarky, its budget constraint collapses to

Plg = T (hje) dj. (9)

Tax scheme. We assume that the government has a limited ability to raise tax revenues. The
tax scheme has three components: taxes, transfers, and unemployment insurance. Tax revenues
are a fixed proportion 7 € (0, 1) of households’ total income. The government provides lump-sum

transfers T, > T'. In our quantitative analysis, we rule out lump-sum taxes by setting 7" = 0.

Finally, in the unemployment insurance scheme the government taxes each employed house-
hold with 7 units of domestic currency in period ¢ and transfers 7;* units of domestic currency
to each unemployed household. Absent labor disutility and moral hazard associated with un-
employment insurance, an optimal insurance mechanism would equalize the disposable income
for employed and unemployed households. Effectively, this would lead to a representative-agent

economy with complete markets for idiosyncratic risk. To preserve meaningful heterogeneity, we

14 Equation (7) indicates that if at time ¢ — 1, the government could issue bonds ((;_; = 1), the government
loses access to credit markets when it defaults at time ¢. If instead, the government was in financial autarky
(Ct—1 = 0), then the government recovers access to financial markets if the realization of the stochastic variable
¢ takes the value of 1.

15 An alternative assumption used in the literature is the cost of default in terms of output. Under the assumption
that the utility function is log over the composite consumption, and output losses from default are proportional
to the composite consumption in default, the losses from default would be identical for the output cost and utility
cost specifications. If the fraction of output losses in the tradable and nontradable sectors are the same, the cost
in terms of consumption is indeed proportional.
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assume an imperfect insurance scheme. For simplicity, we assume that this scheme is such that

the disposable income of employed and unemployed households is proportional to each other,

Vi(0) = kY4 (1) for all ¢, (10)

with k£ € [0,1]. A value of k = 1 represents the case with complete insurance. We require that

unemployment insurance is self-financed, which implies that
7 (1 — hy) = °hy for all ¢, (11)

where h; = f] cl0.1] hji dj denote aggregate hours worked. Given that we are allowing for lump-sum
transfers, the assumption that unemployment insurance is self-financed is relevant only insofar
as it prevents the government from levying taxes on net with the insurance. Equations (10) and
(11) define the path of state-contingent taxes {77, 7/}, for any period ¢ under the insurance

scheme.

The assumed tax scheme implies that the government budget constraint in periods in which

it has access to debt markets can be expressed as
PNgY = 1(Plyl + 11 + Wihe) + quesiy — Sesby — Ty

Effectively, the tax scheme implies that the government can only raise revenues as a proportion

of income. Similarly, while excluded from credit markets, the government budget constraint is

PtNgiv = T(PtTy;[ + Hiv + Why) + Ty

3.4 Foreign Lenders

Sovereign bonds are traded with atomistic, risk-neutral foreign lenders. In addition to investing
through the defaultable bonds, lenders have access to a one-period riskless security paying a net

interest rate r. By a no-arbitrage condition, equilibrium bond prices are then given by

q = Ei[(1 = xe41) (0 + (1 = 0)qe11)]- (12)

147

Equation (12) indicates that, in equilibrium, an investor has to be indifferent between selling
a government bond in period t at price ¢; and keeping the bond until next period bearing the
risk of default. In case of repayment next period, the payoff is given by the coupon § plus the
market value ¢,y of the non-maturing fraction of the bonds. In case of default, the price ¢;.1 is
equal to zero since we assume no recovery of defaulted bonds. Equation (12) will play a critical

role when we turn to the optimal fiscal policy. If lenders anticipate a fiscal policy in the future
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that will make default more likely, they will demand lower bond prices, or equivalently higher
bond returns, to compensate for a higher default risk. Similarly, if the government wants to run
a debt-financed stimulus, this will increase the future default probability and reduce the current
bond price today. In turn, if a default in the future is relatively more likely (e.g., because the
economy is in a recession), the government will find it more costly to finance an expansionary

fiscal policy.

3.5 Wage Rigidity and Competitive Equilibrium

In equilibrium, the market for nontradable goods clears:
o +gi = F(hy), (13)

where ¢ = f; iy dj. We assume that the law of one price for tradable goods holds, that

€[0,1]
is, PI' = PtT’*et, where PtT”k denotes the price of the tradable good in foreign currency, assumed
to be constant and normalized to one. Using the households’ budget constraint (3) and the
definition of the firms’ profits and market clearing condition (13), the resource constraint of the

economy can be rewritten as

where ¢f = [i o, ¢j dj.
For the labor markets, we assume there exists a minimum wage in nominal terms, W, such
that 10
W, >W. (15)

The existence of a minimum wage gives rise to a non-Walrasian labor market. We follow the
notion of equilibrium in models with rationing (e.g., Barro and Grossman, 1971; Dreze, 1975;
Benassy, 1975; Schmitt-Grohé and Uribe, 2016) to determine the labor market allocations and
prices. We assume that aggregate hours worked are the minimum between labor demand and
labor supply,

h; = min(1, hY). (16)

If h, < 1, it has to be that W, = W. If W, > W, the aggregate amount of hours worked equals

the aggregate endowment of labor. These conditions can be summarized as

16This assumption is similar to that in Schmitt-Grohé and Uribe (2016). In their case, W depends on the
previous period wage. To simplify numerical computations, we take W as an exogenous (constant) value. Different
from another strand of models with nominal rigidities, under this framework there is no price setting, which keeps
the model closer to a Walrasian setting and eliminates monopolistic rents. Moreover, there is only rationing on
one side of the market (in this case, when market clearing wages are below the minimum).
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(W, =W) (1 —h)=0. (17)

When wage rigidity is binding, we assume that there is a random allocation of hours across
households every period. This means that every household has a probability h; of being employed
every period. This lottery is realized at the beginning of each period after the aggregate shock

is realized.

A competitive equilibrium, for a given set of government policies, is then defined as follows.

Definition 1 (Competitive Equilibrium). Given initial debt by and (y, and sequences of exoge-
nous processes {y!,9;}°,, government policies {g", bii1, X, T}, €152, and credit market access
{Ci}i20, a competitive equilibrium is a sequence of allocations {(cl,, ¢}y, hji)jefo.1], hi 2o and prices

tr 25t
{PtN7 IDtTa Wt; qt}?io such that:

1. Consumption {(ck;, €}y ) 0.1} solves the households’ problem, employment {h{};2, solves

firm’s problem.

2. Government policies satisfy the government budget constraint and the law of motion for (;

satisfies equation (7).
3. The bond pricing equation (12) holds.
4. The market for nontradable goods clears (13).
5. The law of one price for tradable goods holds.

6. The labor market allocations and wages satisfy conditions (15)-(17).

3.6 Optimal Fiscal Policy

We now study Markov equilibria in which the government chooses policies sequentially and
without commitment. We consider a benevolent and utilitarian government, which chooses fiscal
policies to maximize households’ welfare, subject to implementability conditions. As mentioned
above, we focus on a fixed exchange rate regime, which leaves fiscal policy as the central instru-

ment for macroeconomic stabilization.!”

17As established in Na et al. (2018), under the optimal exchange rate policy, the government would undo the
nominal rigidity and allocations would coincide with the flexible wages (see also Bianchi and Mondragon, 2018).
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Welfare criterion. The objective of the government is to maximize the average expected

lifetime utility of households:
N N T
Eo ZB [24:(( JE[O 1 (c ¢j )Je[0,1]> +o(g) — (1= G)x(y: )],

where Us((cj ) jep: (€] )jefo)) = [iepq ulcs, ¢j) dj is the social period utility from private con-
sumption. Notice that here we are using u(-) to denote u(c’, ™) = U(c(c”, V). The following
result establishes how, in our environment, the social period utility from private consumption
admits an aggregation result, in the sense that U;(.) can be expressed as a function of only

aggregate variables.

Lemma 1. The social period utility from private consumption can be expressed as

U((c5p) e (G )sen) = uley ') 7 Qhe)
Utility of Inequality
aggregate concerns

consumption

where Q(h) = %

Lemma 1 indicates that the expression for welfare that would prevail in a representative-agent
economy is modified to allow for inequality concerns, which can be summarized entirely in the
term Q() This result is useful because it implies that welfare can be evaluated based on a
minimum but critical departure from a representative agent economy. For a given aggregate con-
sumption bundle {c!, ¢V}, welfare is decreasing in the unemployment rate and in the dispersion
of consumption between unemployed and employed agents, governed by the degree of unemploy-
ment insurance. These results follow since 86_h() > 0 and BQH > (0. Furthermore, a reduction
in the unemployment rate leads to higher welfare, the bigger this dispersion in consumption is

89(
OhtOk <0.

Government problem. Every period in which the government enters with access to financial
markets, it evaluates the lifetime utility of households if debt contracts are honored against
the lifetime utility of households if they are repudiated. Given the current states, (y*,b), the
government problem with access to financial markets can be formulated in recursive form as

follows:

V(y",b) = XIEI}[%>§}{(1— VR 0) +xVP(y")}, (18)

where VE(y? b) and VP (y?) denote, respectively, the value of repayment and the value of de-
fault. The value of repayment consists of maximizing the utility flow, adjusted by inequality,

plus the expected continuation value. The constraints are given by the resource constraint, the
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government budget constraint, and the wage rigidity that characterizes the labor market.!®

VR b)) = | max {u(c”, F(h) — g™)Q(h) +v(g™) + BEV (4", V) (19)

gV b, T>0,h<1

subject to
=y +qly" V)Y — (1—6)b] + b
PNy b, g™ g™ +6b+ T = q(y", b)Y — (1= 0)b] + 7 [PLy! + PN (y", h, g™ )F(h)]

PN (y" b, g")F' (h) >,

We have used in this formulation that in any equilibrium with allocations (¢!, hy, gi¥), the relative
1
price of nontradable to tradable goods can be expressed as PN (cf, hy, gf¥) = =2 (%) ‘. as
t
obtained by combining households’ optimality condition (4) and market clearing condition (13).
In addition, we denote by w = % the wage rigidity parameter in terms of tradable goods and by

q(yT, V') the bond price schedule, taken as given by the government.

The value of default, in turn, is given by

Viy") = max  {u(c", F(h) — g™)Qh) + v(g") — vy (y") + BE {(1 — Vi) + oV (y", 0)}}

g h<1,T>T
(20)
subject to
PYy" b g™ gl + T =7 [Pyl + PN (" h,g")F(h)]

PN(yT, b, g™F' (h) > w.

Notice that in the problem under default, once the lump-sum transfers are set, this determines
the level of spending and employment via the government budget constraint and the labor market

conditions.

Equilibrium under optimal government policies. Let {¢” (47, b), ¢V (y7,b), 7(y7.,b), b(yT, b),
h(yT,b), x(yT,b)} be the optimal policy rules associated with the government problem. A

Markov-perfect equilibrium is then defined as follows.

Definition 2 (Markov-perfect Equilibrium). A Markov-perfect equilibrium is defined by value
functions {V (y7,b), V" (yT,b), Vi(yT)}, policy functions

{e" (", 0), 9" (y",b), T(y",b), b(y™, ), h(y",b), x (4", b)}, and a bond price schedule g(y”, b) such
that:

181t can be shown that the complementary slackness condition (17) does not bind, and so we omit it from the
constraint.
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1. Given the bond price schedule, policy functions solve problems (18), (19), and (20).

2. The bond price schedule satisfies

q(y", V) = E[(1 — X(y", b(y" 0)))(0 + (L = 8)aly™", by", ¥))].

1+r

4 Fiscal Policy Trade-Offs

In this section, we articulate the trade-off between stimulus and austerity that the government
faces. We show how an increase in spending can to help reduce unemployment and expand
output in a recession, in line with the Keynesian channel, and how these benefits have to be
balanced with sovereign default risk concerns. This result will provide theoretical guidance to

interpret the empirical findings of Section 2 when we turn to the quantitative simulations.

4.1 Stimulus versus Austerity: An Analytical Decomposition

We begin by examining the first-order condition with respect to ¢" in the government problem
(19). Using p and 71 to denote, respectively, the Lagrange multipliers associated with the wage

rigidity constraint and the government budget constraint, we obtain

1/ N T N / aPN N aPN N
v'(g") —un(c,c¢")Qh) + pF <h)—8gN —n (P G (9" = F(h)T) ) =0, (21)
Samuelson ~ ~~ ~

~
Stimulus Austerity

where un(c?, ) = du(cl, c¥)/0cN and all variables correspond to time ¢. At the optimum, the
government equates the marginal benefits from spending to the marginal costs. We will next

analyze the three terms in this condition that we label “Samuelson”, “stimulus” and “austerity”.

Let us first focus on a version of the model without frictions (i.e., there are no nominal frictions
or financing frictions). In this case, the net marginal benefits are given by the first term in (21):
the government would equate the marginal benefits of higher government spending, v'(g}Y), to the
marginal costs of less private consumption, uy (¢!, c), or put differently, the government equates
the marginal rate of substitution between private and public consumption to the marginal rate
of transformation, which is equal to one in the model. This is the classic Samuelson rule for the
efficient provision of public goods (Samuelson, 1954). Assuming that the utility from tradables
and nontradables is separable, and given the assumption of homothetic preferences, this would
imply that government spending would be a constant fraction of nontradable output. The logic
behind this principle is that movements in output get translated into absolute movements in

government spending while keeping constant the share of public consumption.

20



In the presence of nominal rigidities, a second term in (21) emerges because private con-
sumption is not completely crowded out by public consumption when there is slack in the labor
markets. In this case, an increase in one unit of government spending in nontradables leads to
a rise in the price of non-tradables that increases the value of the marginal product of labor by
(OPYN /0gN)F'(h), which, in turn, relaxes the wage rigidity constraint that has a marginal utility
benefit p;. Essentially, the increase in government spending generates an increase in nontradable

output, and hence private consumption does not fall one to one with government spending.!”

It is also worth highlighting that with nominal rigidities, the limited insurance against un-
employment at the idiosyncratic level implies a welfare adjustment in the Samuelson term (i.e.,
the Q(h) factor). When spending rises, employed households end up paying higher taxes than
unemployed agents, and this implies that crowding out effect on nontradable consumption falls
disproportionately more for these households. On the other hand, the increase in ¢V applies to
all households equally. Because Q(h) is increasing in h, this means that a a higher unemployment
entails a lower cost from the crowding out in nontradable consumption. Effectively, when some
unemployed households become employed as a result of the stimulus, this reduces the gap in

inequality across households, and this calls for a more expansionary fiscal policy.

To shed light on the benefits from the stimulus term, we can turn to the first-order condition
with respect to h;, to obtain an expression for the Lagrange multipliers on the wage rigidity

constraint pu. Assuming h < 1, we have

oPN
(T W) =l UE )+ U g
N - ;,t. 1 - mo;ercN less consumpz?()n inequality

PN oPN
——FMR)+p"F'(h) )T — n—=—g" 29
b (T E W+ F)) - @)
~~ g N— ~
effect on tax revenues price effect on gN

Equation (22) shows that whenever there is slack in the labor market, the shadow benefit from
relaxing the wage rigidity constraint arises from the higher amount of output available for con-
sumption and the reduction in inequality. These two objects are captured by the first two terms
on the right-hand side of (22). In addition, two additional terms interact with the government
budget constraints: an adjustment in the tax base because tax revenues are proportional to
output, and a price effect that occurs because the increase in employment modifies the relative
price at which the government makes purchases. These are, respectively, the third and fourth
terms on the right-hand side of (22).

Let us now focus on the austerity term on equation (21). When the government faces financing

19Tt should be clear that under the optimal exchange rate policy, the stimulus term would not arise because
the government undoes the nominal rigidity by depreciating the exchange rate.
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frictions, there are additional costs from spending that go beyond the potential crowding-out
effects of private consumption. The last term in equation (21) indicates the marginal utility cost
of how an increase in spending tightens the government budget constraint. If the government
spends one additional unit, it directly tightens the budget constraint by p”, which is the cost for
the government to provide the extra unit of public goods. In addition, two general equilibrium
effects arise from the increase in p” that results from the increase in spending. First, the increase
in the price raises the inframarginal units of spending, and this tightens the budget constraint
by P N At the same time, an offsetting general equilibrium effect occurs because the increase

a9,
in ¢ also raises the amount of tax revenues (due to revenues representing a fraction of total

income). The overall marginal utility cost of tightening the government budget constraint is
given by the product of the sum of these three terms and 7, the Lagrange multiplier on the

government budget constraint.

We argue next that the austerity term depends critically on the degree of default risk. We

have the following FEuler equation for borrowing

Oq
b1

(40 (qt ; ) = BE [t + i) (L — Xe01)(0 + s (1 — O)), (23)

where \; denotes the Lagrange multiplier with respect to the resource constraint of tradables
in period ¢t. This condition says that the marginal benefit from borrowing today is equated to
the marginal cost of repaying the debt tomorrow. Borrowing one unit of resources today helps
to relax today’s government budget constraint and increase the amount of tradable resources,
which has an overall marginal utility benefit of A; + n;. By the same token, repaying the debt
tomorrow has the opposite effects, as captured by the term A\, + 7;1 on the right-hand side.

Importantly, the overall trade-off is guided by how the bond price changes in response to higher

b,
risk by increasing the amount of debt. Notice that while a lower bond price reflects that the

debt ( 8q+t1 ), which, in turn, depends on how much the government raises the degree of default

government will pay in fewer states of nature tomorrow, it still faces higer default costs, which
represent a deadweight loss for the economy. If the bond price falls sharply when the government
borrows more, this means that for the given expected marginal utility costs from repayment and
for a given \;, there is a larger shadow cost from tightening the government budget constraint
today, n;. In turn, as indicated by equation (21) a higher n makes the austerity term bigger.
Put it simply, if the bond price falls significantly, the government obtains fewer resources for the

same amount of debt issuances, making stimulus less desirable.
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4.2 Simple example

Under some simplifying conditions, we can provide a sharp characterization of fiscal policy that
sheds further light on the different dimension of fiscal policy discussed above. In particular,
under lump-sum taxes and a linear production function, we show in the next proposition that the
government finds it optimal to adjust spending to implement an allocation with full employment

at all times.

Proposition 1 (Benefits of Fiscal Stimulus). If there is a linear production function (o = 1)

and the government has access to lump-sum tazes (T = —o0), then full employment is optimal:
h: =1 for all t.

This proposition highlights the effectiveness of fiscal policy to stabilize the economy. With

a linear production function, for a given level of tradable consumption, the value of the fiscal

Ayt
AgN

does not lead to a crowding out of private consumption. To see this, notice that when the

multiplier is one, meaning that whenever there is unemployment, an increase in spending

economy features unemployment, given the firms’ first-order condition for labor demand, it must

be that p" = w. Using market clearing conditions and households’ optimization, we arrive at

1—w c’ g o
w (h—gN) -

, an increase in spending needs to be accommodated by a one-to-one increase

For a given ¢’

in nontradable output. The linearity of the production function is key for this result. When
the production function features decreasing returns, firms require a higher price to increase
production, and hence this leads to a fall in private consumption of nontradables, which implies

a fiscal multiplier below one.

From a normative standpoint, this implies that, as stated in Proposition 1, thanks to the
unit multiplier, the government eliminates any unemployment as long as it is able to raise funds
frictionlessly. In effect, fiscal stimulus is a free lunch in this case, and the government spends until
there is no slack in labor markets. It is worth noting that the result holds even if there is no value
from public spending (i.e., if government spending is wasteful). Because the reduction in the
fraction of unemployed households reduce inequality and improve aggregate welfare, increasing
spending until implementing full employment is optimal, even if v(g") = 0.

A natural question that follows is, how should the government adjust spending through the
business cycle to ensure that the economy is at full employment. The next corollary shows that
if tradable consumption comoves positively with the endowment of tradables (as would typically

be the case in incomplete market models), the government follows a countercyclical fiscal policy.

Corollary 1 (Countercyclical Fiscal Policy). Under the assumptions of Proposition 1, given
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states {b,yT} and {b, g7} such that ¢ (b,y") > cT(b,§7), it follows that g (b, §7) > g~ (b, y7).

The intuition for this corollary is that a low tradable endowment generates a contract