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Abstract

This paper investigates how the cost of public debt shapes fiscal policy and its

effect on the economy. Using U.S. historical data, I show that when servicing the

debt creates a fiscal burden, the response of the government to spending shocks is

short-lived and eventually results in spending reversals. Under these conditions, fis-

cal policy loses its ability to stimulate economic activity. This outcome arises as the

fiscal authority limits its own ability to borrow to ensure public debt sustainability.

These findings are robust to several identification and estimation strategies.
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1 Introduction

Understanding the impact of fiscal policy on economic activity is a central question in

the economic literature. In particular, since the Great Financial Crisis, an active strand

of research has addressed this issue, with a particular emphasis on quantifying the fis-

cal multipliers. In these studies, macroeconomists’ attention is mostly focused on debt-

financed stimulus packages, so as to disentangle the spending and the tax multipliers.

Yet, the initial ability of the government to issue debt, as well as the fiscal pressure asso-

ciated with the service of the debt can vary greatly with the state of the economy. This,

in turn can affect both the conduct and the effectiveness of fiscal policy. Indeed, interest

payments narrow down government budget constraint, but also reduce the scope for fur-

ther debt financing, insofar as the fiscal authority is concerned with debt sustainability.

Therefore, this paper seeks to assess the extent to which the initial cost of servicing the

debt influences fiscal policy and its subsequent impact on the economy.

In contrast to the literature, this paper investigates not only the state-dependence of

the fiscal multipliers, but also of fiscal policy itself. Empirical research on fiscal multipli-

ers typically defines fiscal policy as an exogeneous stochastic process for public spending,

whose innovations are seen as spending shocks. In such models, the fiscal multipliers can

be state-dependent, while the fiscal policy itself is not. By contrast, I propose to adopt an

alternative view, where fiscal policy is an endogenous variable set by the government,

and thus can vary with the initial fiscal conditions. In the underlying model, structural

shocks can be thought as shocks to the preference for public spending, rather than shocks

to public spending itself. For instance, in the event of a war, it is the greater preference

for military equipment, not the actual outlays, that constitutes a spending shock. Consid-

ering the path of public spending as endogenous, the question arises as to whether other

variables affects the response of the government to the initial shock? In particular, it can

be conjectured that among the objectives of the fiscal authority is the sustainability of the
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debt. Under this hypothesis, the interest paid by the government, which is the main de-

terminant of the trajectory of public debt, also becomes a key factor shaping the response

to a spending shock.

To test this hypothesis, I estimate the state-dependent multipliers and impulse re-

sponses of public spending and output to identified spending shocks. The analysis ex-

ploits the large variations of the U.S. historical data. To construct a state variable that

captures changes in the fiscal burden associated with debt service, I collect security level

data from the Monthly Statement of Public Debt. In the literature, the estimation of im-

pulse responses is traditionally carried out through VAR or local projections, with the

latter being more suitable for dealing with state-dependence or cumulative multipliers

(see Ramey and Zubairy 2018). Yet, as Li, Plagborg-Møller, and Wolf 2022 have shown,

neither strategy is the optimal solution to the bias-variance trade-off. As a result, I con-

duct the estimation using the smooth local projections method introduced by Barnichon

and Brownlees 2019. Smooth local projections expand the traditional local projections à

la Jordà 2005 by shrinking the impulse responses toward to polynomial function of the

time horizon. I show that such a shrinkage estimator achieves a substantial reduction in

the noise of the impulse responses, while introducing only a minor bias.

A second methodological contribution of this paper to the empirical literature on fis-

cal policy is to propose a new series of identified spending shocks. I apply the narrative

sign restrictions method proposed by Antolı́n-Dı́az and Rubio-Ramı́rez 2018 to the U.S.

data on public spending. This approach is less restrictive than the traditional timing re-

striction proposed by Blanchard and Perotti 2002 and yield a narrower set of identified

shocks compared to the standard sign restrictions used by Mountford and Uhlig 2009. I

also employ the usual narrative news shocks of Ramey 2011 and the timing restriction

approach of Blanchard and Perotti 2002 and show that the results are robust to the three

identification strategies.

The main findings of this paper is that fiscal policy is strongly state-dependent with
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the initial burden of servicing the debt. When the cost of the debt is large, the response of

government spending to a shock is short-lived and quickly reverts to zero. At long hori-

zon, a positive shock even result into a contraction of public spending. By contrast, when

the cost of servicing the debt is limited, the response of government spending is much

more important and persistent, and reverts to zero only at long horizon. This asymmetry

in fiscal policy is determinant for the response of output. To illustrate this idea, one can

reformulate the standard cumulative multipliers, defined as the ratio of the cumulative

change in output to the cumulative change in spending (Mountford and Uhlig 2009), as:

h

∑
i=0

∆yt+i = mh

h

∑
i=0

∆gt+i (1)

The total change in output resulting from a spending shock can be decomposed into an in-

tensive margin effect: the multipliers mh, and an extensive margin effect: the total change

in government spending. A key result of this paper is that the response of output to a

spending shock is also contingent upon the initial cost of debt. This state-dependence

primarily arises from the shape of fiscal policy. The multipliers play only a minor role in

the asymmetry of the output response. This finding contributes to the literature, which

usually focus only on the multipliers, by showing that the response of output is also

strongly influenced by the dynamic response of public spending. It is therefore critical

to consider fiscal policy as being endogenous and to analyse its response to shocks to the

preference for public spending.

This paper expands the literature on the financing of fiscal policy in several ways.

Perotti 1999, Ilzetzki, Mendoza, and Végh 2013, Nickel and Tudyka 2014 and Huidrom

et al. 2020 document a negative relation between large debt-to-GDP ratios and fiscal mul-

tipliers. The only exception is Auerbach and Gorodnichenko 2017 who find no such re-

lation. A first contribution of this paper is to highlight the central role of the cost rather

than the quantity of public debt in the analysis of fiscal policy. Secondly, I find that higher
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debt-to-GDP ratios are associated with smaller multipliers only on impact of the shock,

with little support for a significant relation at longer horizon. I argue that evidence for

such a relation at long horizon might stem from an identification issue. This paper is also

closely related to the analysis of Corsetti, Meier, and Müller 2012, who show that on the

period 1983-2007 spending shocks in the U.S. are followed by large public debt build-ups

that eventually result into spending reversals. With an extended time sample, I show that

such a mechanism arises only when the fiscal pressure of servicing the debt is large.

Eventually, this paper informs the discussion of public debt sustainability. I show

that the asymmetric shape of fiscal policy is the decision of the fiscal authority itself, not

the outcome of market or monetary authority constraints. When the cost of servicing

the debt is large, the Congress reduces the debt ceiling, capping the ability to finance

further spending through debt. This findings echoes the seminal paper of Bohn 1998 who

show that over the 20th century the U.S. public debt has been sustainable as the fiscal

authority responded to rising debt by cutting deficits. This paper highlights the shadow

cost behind Bohn 1998 result. To achieve public debt sustainability, the government has to

prevent large build-ups when the service of the debt is already burdening. This requires

to sacrifice fiscal policy during such episodes, which is harmful to output.

The rest of the paper is organized as follows. Section 2 describes the data, the con-

struction of the state variable and the identification of the spending shocks. In section

3, I introduce the empirical strategy. Section 4 presents the main results of the paper. In

section 5, I discuss the mechanisms that explain the asymmetry of fiscal policy with the

cost of public debt. Section 6 concludes.
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2 Public Debt and Spending Shocks in the U.S.

2.1 Data and Definition of State Variable

To investigate whether the effect of government spending shocks depends on the fiscal

cost of public debt, I use historical data for the U.S. The data are observed at the quarterly

frequency and cover the period 1889Q1-2015Q2. Most series are from Ramey and Zubairy

2018, such as the NIPA variables including GDP, government spending and revenues, but

also the GDP deflator and the estimates of potential GDP.

I expand the data set by constructing a time series for the interest bearing federal debt

and a measure of the cost associated with this debt. This metrics is defined as the sum

of the interest charge on every federal security outstanding, expressed in terms of GDP.

That is:

fiscal costt =
∑i bi,tri,t

GDPt
(2)

Where bi,t is the amount of security i outstanding in t and ri,t is the annual interest rate

that the Treasury pays on the security. To construct this metrics, I collect security level

data on bi,t and ri,t from the Monthly Statement of Public Debt. The upper panel of figure

1 shows the resulting time series. It is clear from this figure that historical data offers

substantial variations in the fiscal cost of public debt, which is key to isolate different

states of the economy and further identify how they interact with spending shocks.

Yet, why focusing on the U.S. over a panel approach? I argue that a cross-section

dimension is not likely to improve the identification of the different states. With a panel of

advanced economies that excludes default risk, the interest rates on the different countries

are highly correlated so cross-section variations in the cost of debt boil down to variations

in the quantity of debt. On the other hand, including more countries would make states

of costly debt hard to interpret as they capture not only the fiscal burden faced by the

governments, but also the crisis faced by defaulting or high spread countries.
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FIGURE 1: THE FISCAL COST OF THE U.S. PUBLIC DEBT
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Note: This figure shows the fiscal cost of public debt and its components. The fiscal cost of public
debt is measured as the sum of the interest charge over outstanding securities. The average interest
rate is obtained by dividing the fiscal cost by the quantity of interest bearing debt. Shaded areas
define periods where a series is larger than its linear trend.

To define the states where the fiscal burden of public debt is large, I compare the cost

of debt to its historical average, controlling for the time trend. This yields five episodes

of costly debt, which can be seen on the shaded areas in the upper panel of figure 1. Ar-

guably, these states capture periods when servicing public debt put a strain on public
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finance, and are not confounded with other potential state variables. In particular, there

is no systematic link between between the total cost of public debt and one of its com-

ponents (shown in the two lower panels of figure 1). Two episodes (1889Q1:1902Q1 and

1980Q1:2001Q1) are mostly driven by the average interest rate, two others by the debt-

to-GDP ratio (1932Q2:1934Q4) and (1943Q3:1950Q4) and the last one (1918Q1:1925Q3)

appears to be equally explained by the large quantity of debt and average interest rate.

This is an appealing feature of historical data that allows to address specifically the state-

dependence in the fiscal cost of public debt, apart from the potential effect of the quantity

of debt.

It is clear from figure 1 that the cost of debt is a slow moving variable. There is there-

fore no reason to believe that the economy transitions toward a state to another in only

one quarter. To address this concern, I follow Tenreyro and Thwaites 2016 and compute

the probability of being in the fiscal burden state using the logit function:

F(xt) =
1

1 + e−γ
xt

σ(xt)
(3)

Where xt is the detrended cost of debt, σ(xt) its standard deviation and γ a parameter

governing the speed of the of the transition. The smaller γ the smoother the transition

between two states. Figure 2 shows the probability of being in a state of costly debt for

different values of γ. It illustrates that the speed of transition changes between different

episodes of costly debt. For instance, the transition in 1902Q1 is much smoother than

in 1980Q1. Too large value of γ would eliminate this information, but too small values

would overstate the smoothness of the transition. As a result, I use an intermediate value

of γ = 10 as baseline, and show the robustness of the results when using different values

as well as a dummy state variable in appendix B.1.

There are several alternatives for defining the state variable. A first option is to com-

pare the cost of debt to a flexible time trend, such as that obtained with an HP filter or
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with a moving average over narrow time window. Although this approach gives more

variations in the state variable, it can lead to misleading interpretations. For instance,

a slight decrease from an initially high cost of debt might be identified as a change in

the state of the economy, while the fiscal pressure from public debt remains overwhelm-

ing. I assess the robustness of the results to this approach in appendix B.2. Alternatively,

one can adopt a less parametric approach, by using directly the cost of debt in level as a

continuous state variable. I apply and discuss this method in section 4.3.1

FIGURE 2: STATES OF COSTLY DEBT: SMOOTHED PROBABILITY
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Note: Shaded areas show states where the cost of public debt is larger than its linear trend. Solid
lines show the logit probability of the economy being in state of costly debt for different speed of
transition γ.

2.2 Identifying Government Spending Shocks

The literature has reached a consensus on two approaches for identifying exogenous

changes in government spending. These are using a timing restriction in a structural

VAR as Blanchard and Perotti 2002 and the narrative approach proposed by Ramey 2011.

The popularity of Ramey 2011 news shocks is primarily due to the credibility of its

exogeneity. The instrument is constructed using periodical evidence that captures the

exact timing of the news on government spending and thus ensure that the shocks are

unanticipated. To rule out reverse causality, the author focuses on changes in spending

caused by foreign political events, like wars. This strong exogeneity comes at a cost of
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limited relevance, as noted by Ramey and Zubairy 2018.

By contrast, the timing restriction shocks estimated following Blanchard and Perotti

2002 approach are known to be more relevant instrument to estimate fiscal multipliers.

This identification assumes that government spending does not contemporaneously re-

spond to innovations in output, which can be questioned, even at the quarterly frequency.

For instance, in response to the pandemics, the CARES act has been signed on March

27th, the same month that economic activity contracted (see Chetty et al. 2020 for high

frequency evidence). This provides a compelling case where the fiscal policy can adjust

to output shocks in less than a quarter.

To overcome this limitation, I propose to exploit a novel identification strategy intro-

duced by Antolı́n-Dı́az and Rubio-Ramı́rez 2018. The core of this method is to augment

the traditional sign restrictions with narrative information. Standard sign restrictions

achieve set identification of a structural shock by constraining the sign of its effect for

a certain period, typically one year. Antolı́n-Dı́az and Rubio-Ramı́rez 2018 show that this

identification can be sharpened by imposing further restrictions, directly on the sign of

the structural shocks around a handful of historical episodes. In addition, it is possible

to impose restrictions on the historical variance decomposition of the structural shocks

around these episodes.

I apply this methodology to identify government spending shocks, which is a novelty

in the literature on fiscal policy. Specifically, I use the two quarters when the U.S. enter the

World Wars as historical events to discipline the structural shocks. As suggested by the

instrument of Ramey 2011, these two episodes are undoubtedly instances of significant

spending shocks.

The shocks are identified by combining three set of restrictions. First, I impose a

standard sign restriction that requires any spending shock to have a positive effect on

government spending for at least one year. The second restriction applies directly on the

structural shocks that hit in 1917Q2 and 1941Q4, requiring them to be positive. Eventu-
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ally, I constrain the magnitude of these two shocks, by imposing that the absolute value

of their contribution to the unexpected change in government spending is larger than the

contribution of the sum of other structural shocks.

To recover the shocks, I follow Antolı́n-Dı́az and Rubio-Ramı́rez 2018 and estimate a

Bayesian SVAR, including real GDP, government spending, tax and debt, with four lags.

The second step is to draw from the posterior distribution of structural parameters and

check for restrictions. Out of 50,000 initial draws, 12,023 satisfy the standard sign restric-

tions, and 1,847 are consistent with both the standard and the narrative sign restrictions.

This methodology achieves a much sharper identification, as it narrows down the set

of structural parameters consistent with the data. Yet, it still results into set-identification.

Thus, I summarize the set of shocks by its median, resulting in one time series of shocks.

In the following, I employ this series as well as the standard narrative and timing restric-

tion approaches as identified shocks. To ease the comparisons of the results between the

different shocks, I normalize them by their standard deviation. For timing and narra-

tive sign restriction shocks, this is equivalent to scale them as having a contemporaneous

impact on public spending equal to 1% of GDP in the linear case.

3 Empirical Strategy

3.1 Empirical Model

To estimate the impulse responses to a spending shock, I use local projections (Jordà 2005).

This method is popular for the estimation of fiscal multipliers, especially when allow-

ing for state-dependence, such as in Ramey and Zubairy 2018, Bernardini and Peersman

2018, Barnichon, Debortoli, and Matthes 2022 or Broner et al. 2022. The local projections

method estimates the IRF by projecting the variable of interest zt+h at horizon h onto the

information set of period t, and thus does not require to make assumptions on how the

economy transitions from a state to another between t and t + h. By contrast, estimating
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the response at horizon h with a VAR means compounding h times the one-period ahead

forecast. In the nonlinear case, this requires tracking the evolution of the state variable,

and thus taking a stand on how it responds to both endogenous and exogenous shocks.

Hence, local projections offer a more flexible framework for estimating nonlinear IRF. The

empirical model can be written as:

zt+h = It−1

(
αA

h + βA
h shockt + φA

h (L)Xt−1

)
+(1− It−1)

(
αB

h + βB
h shockt + φB

h (L)Xt−1

)
+ εt+h

(4)

Where zt+h is the variable of interest at horizon h = 0, ..., H and It−1 a variable capturing

the state of the economy prior to the shock. The impulse response functions in states A

and B are given by the collection of coefficients βA
h and βB

h . The model also includes a

set of lagged controls φi
h(L)Xt−1 where φi

h(L) is the lag operator in state i ∈ {A, B} and

Xt−1 a vector comprising real output, government spending, tax and debt. The number of

control lags is set to 4. Standard errors are computed following Newey and West 1987 to

correct for their potential autocorrelation, which is a common concern in local projections.

To address stationarity, I apply the Gordon and Krenn 2010 transformation to the four real

variables used in the model, that is to divide them by an estimate of potential GDP.

I use the model (4) to evaluate the IRF of output and government spending to an

initial spending shock. In addition, to gauge the size of the fiscal multipliers, I follow

Ramey and Zubairy 2018 and use a local projection IV (LP-IV) model:

∑H
h=0 yt+h = It−1

(
αA

h + mA
h ∑H

h=0 gt+h + φA
h (L)Xt−1

)
+

(1− It−1)
(

αB
h + mB

h ∑H
h=0 gt+h + φB

h (L)Xt−1

)
+ εt+h

(5)

Where y specifically refers to output and g to government spending. In this model,

the multiplier is derived as the marginal effect of cumulative government spending on

cumulative output, with the latter being instrumented by the identified spending shock.

The intuition for this approach is as follows. The fitted values of the first stage capture the
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total amount of government spending between t and t + h that can be explained by the

initial shock in t. Using these fitted values in the second stage, we achieve the definition

of the spending multiplier. That is, for all horizon h, mi
h captures the marginal effect of

one additional dollar of government spending on output in state i, provided that this

additional dollar is the outcome of an exogenous shock.

The LP-IV model allows for several instruments. As shown in appendix D, the Ramey

2011 news shocks alone are not relevant enough, but they provide valuable information

at long horizon when combined with shocks identified in SVAR. Thus, I use two set of

instruments to estimate the multipliers. The first one combines news and timing shocks,

while the second combines news and narrative sign shocks. By contrast, when estimating

the IRF of output and spending, only one series of shocks can be used, so the model (4) is

estimated separately with the three different identified shocks.

3.2 Controlling for the Bias-Variance trade-off

As shown by Plagborg-Møller and Wolf 2021, in population, local projections and VARs

yield the same estimates. Yet, the two methodologies can be seen as the polar solutions

to the bias-variance trade-off. In VARs, the initial error is compounded h times, resulting

in a potentially large bias. By contrast, local projections does not impose such structure

on the h period ahead forecast, leading to more noisy estimates. Li, Plagborg-Møller,

and Wolf 2022 show that neither of these estimation strategies is optimal to address the

bias-variance trade-off, and suggest to use instead shrinkage estimation.

Therefore, I estimate (4) and (5) using smooth local projections. Introduced by Bar-

nichon and Brownlees 2019, this method allows to control for the bias-variance trade-off

when estimating the impulse response function. The idea behind smooth local projec-

tions is to first approximate the IRF coefficients as a linear combination of simple basis

functions and then shrink them toward a polynomial using penalized least squares. Im-

posing a large degree of shrinkage cuts the variance but increases the bias of the estimates
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as they get closer to a polynomial function of the time horizon. Conversely, with small

shrinkage degree, smooth local projections converge to local projections estimates.

I detail the estimation procedure in the linear case to keep the presentation clear. As-

suming the model to estimate is:

zt+h = αh + βhshockt + φh(L)Xt−1 + εt+h (6)

Where, as in section 3.1, the collection of βh for all h = 0, ..., H is the impulse response

function of z to the identified shock. The first step of smooth local projections is to ap-

proximate βh by a linear combination of simple basis functions:

βh ≈
K

∑
k=1

bkBk(h) (7)

Where Bk(h) are B-splines basis functions. These basis achieve a smooth approximation

of βh and yield well-behaved penalized regressions (see Eilers and Marx 1996). I follow

Barnichon and Brownlees 2019 and use cubic B-splines basis defined on an equidistant

grid with bounds −2 and H− 1 (which pins down K = H + 2). The other coefficients can

be approximated the same way, leading to the following model:

zt+h ≈
K

∑
k=1

akBk(h) +
K

∑
k=1

bkBk(h)shockt +
p

∑
j=1

K

∑
k=1

cj,kBk(h)xj,t + εt+h (8)

We can stack this linear model in matrix form and write it as:

Z = X θ + U (9)

Where θ is the vector stacking the coefficients ak, bk and cj,k. It is estimated using penalized

least squares:

θ̂ = arg min
θ

(Z −X θ)′(Z −X θ) + µθ′Pθ (10)
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Where P is the penalty matrix and µ is the shrinkage degree. To choose the penalty ma-

trix, Barnichon and Brownlees 2019 exploits an appealing property of B-splines basis, that

we can express the derivative of order r of ∑K
k=1 bkBk(h) in a simple matrix form b′D′rDrb,

where Dr is the matrix rth difference operator. Assuming that b is ordered first in the

vector θ, we can set P equal to D′rDr for the (1 : K)× (1 : K) first entries and to 0 else-

where. With this penalty matrix, the estimation shrinks the rth derivative of βh to 0, that

is, shrinks βh toward a polynomial of order r− 1. In the following I use r = 3, meaning

that I shrink the impulse response function toward a piecewise quadratic function of the

horizon h. As shown in appendix A.1 the results are not affected when using larger values

for r. Eventually, I follow Barnichon and Brownlees 2019 and use k-fold cross-validation

(Racine 1997) to select the optimal value for µ.

To illustrate the interest of this approach, I compare the IRF of both output and spend-

ing, using standard and smooth local projections. Figure 3 shows the results. The gain

in variance appears clearly. The size of the confidence interval is roughly divided by two

when using SLP instead of LP. Importantly, this gain comes at a small cost of bias. On

average, the percentage difference between SLP and LP estimates is 0.56% for output and

0.16% for spending. This quantity is negligible compared to the reduction in standard er-

rors when using SLP over LP, which is equal to 52.4% for output and 38.1% for spending.

Therefore, I employ smooth local projections to estimate the model (4) for the IRF of

output and spending and to estimate the model (5) for the multipliers.
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FIGURE 3: IRF WITH STANDARD AND SMOOTH LOCAL PROJECTIONS
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Note: This figure shows the impulse response functions (IRF) to a government spending shock
identified with a timing restriction. The two upper panels show the IRF of output, the two lower
panels show the IRF of government spending. The IRF on the left panels are estimated using
standard local projections (LP). The IRF on the right are estimated using smooth local projections
(SLP). The confidence intervals are defined at a 10% risk level.
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4 Fiscal Policy and the Cost of Public Debt

4.1 Baseline Results

In this section, I present the main results of the paper. Figure 4 shows the impulse re-

sponse functions (IRF) of spending and output as well as the cumulative multipliers, in

states of large and small debt cost (in red and blue respectively). The impulse responses

of output and spending are obtained by estimating the model (4) with smooth local pro-

jections, using timing restriction shocks. For the multipliers, I estimate the model (5)

with smooth local projections as well, but combine timing restriction shocks with Ramey

2011 news shocks, as they provide relevant information over the long run. Table 1 shows

the difference in estimates between times of large and small debt service, for the three

identification schemes presented in section 2.2. The p-values are constructed using HAC

standard errors to correct for the serial correlation of residuals.

The trajectory of government spending varies greatly depending on the state of the

economy. During episodes of costly debt, the response of spending is larger on impact

but much less persistent. The positive effect on spending starts to erode after only one

year and reverts to zero after two years. At long horizon, the initial shock even leads to

a reduction of spending. By contrast, when the cost of debt is small, the initial shock has

a persistent effect on government spending, which reverts only after four years. The gap

between the responses is not only statistically significant, but quantitatively important:

after two years the difference in point estimates is 2.51 percentage points for a shock

identified with timing restriction.

The IRF of output displays the same state-dependence. When a spending shock hits

during a costly debt episode, the response of output is smaller than one and short-lived,

it reverts to zero after two years. Conversely, when the cost of debt is small, the initial

shock has a large and long-lasting effect on output. It peaks above 2.5% after two years
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and is still 1% after four years. The cumulative multipliers only account for a small share

of the difference in output IRF. During the first year after the shock, the multiplier is

twice smaller in state of costly debt. This reduces the response of output in the short run,

despite the large response of spending in this state. At longer horizon, the difference in

multipliers vanishes. Then, all the state-dependence in output response is driven by the

trajectory of government spending.

These results suggest that the IRF of output is strongly state-dependent in the fis-

cal cost of public debt. Most of the difference between states is explained by the short-

lived and small response of spending that occurs when public debt induces large fiscal

pressure. Smaller multipliers contributes to reducing the response of output only in the

short-run.
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FIGURE 4: STATE-DEPENDENT RESPONSES: COSTLY PUBLIC DEBT
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Note: This figure shows the state-dependent impulse response functions (IRF) to a government
spending shock identified with a timing restriction. The IRF in red (blue) corresponds to initially
large (small) debt cost. The two upper panels show the IRF of public spending and output, mea-
sured in % of potential GDP. The last panel shows the cumulative multiplier, measured in dollars.
The IRF are estimated using smooth local projections. The forecast horizon is in quarters. The
confidence intervals are defined at a 10% risk level.
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TABLE 1: DIFFERENCE IN ESTIMATES: COSTLY PUBLIC DEBT

h = 0 h = 4 h = 8 h = 12 h = 16

Timing Res. Shocks

IRF Spending:
Small Debt Cost 1.09∗∗∗ 2.22∗∗∗ 2.71∗∗∗ 2.36∗∗∗ 0.24
Diff. Costly Debt 0.50∗∗∗ -0.71∗∗∗ -2.51∗∗∗ -2.68∗∗∗ -0.26

IRF Output:
Small Debt Cost 1.13∗∗∗ 2.24∗∗∗ 2.60∗∗∗ 2.35∗∗∗ 0.95∗

Diff. Costly Debt -0.26 -1.41∗∗∗ -2.36∗∗∗ -2.35∗∗∗ -0.83

Narrative Sign Res. Shocks

IRF Spending:
Small Debt Cost 1.00∗∗∗ 2.00∗∗∗ 2.49∗∗∗ 2.21∗∗∗ 0.09
Diff. Costly Debt 0.47∗∗∗ -0.55∗∗ -2.31∗∗∗ -2.51∗∗∗ -0.05

IRF Output:
Small Debt Cost 1.40∗∗∗ 2.54∗∗∗ 2.69∗∗∗ 2.40∗∗∗ 1.10∗∗

Diff. Costly Debt -0.18 -1.44∗∗∗ -2.28∗∗∗ -2.24∗∗∗ -0.72

News Shocks

IRF Spending:
Small Debt Cost 0.27∗ 1.99∗∗∗ 2.82∗∗∗ 2.81∗∗∗ 1.47∗∗

Diff. Costly Debt 0.00 -1.37∗∗∗ -2.30∗∗∗ -2.38∗∗∗ -1.18∗

IRF Output:
Small Debt Cost 0.22∗ 1.37∗∗∗ 2.20∗∗∗ 2.68∗∗∗ 1.39∗∗

Diff. Costly Debt 0.23 -0.96∗∗∗ -1.96∗∗∗ -2.74∗∗∗ -1.55∗∗

Timing Res. and News Shocks Combined

Multipliers:
Small Debt Cost 1.02∗∗∗ 0.96∗∗∗ 0.87∗∗∗ 0.90∗∗∗ 0.91∗∗∗

Diff. Costly Debt -0.37 -0.42∗∗∗ -0.23 -0.22 -0.22

Narrative Sign Res. and News Shocks Combined

Multipliers:
Small Debt Cost 1.36∗∗∗ 1.17∗∗∗ 0.97∗∗∗ 0.97∗∗∗ 0.96∗∗∗

Diff. Costly Debt -0.37 -0.42∗∗∗ -0.10 -0.06 -0.05

Note: This table shows the state-dependent impulse response functions (IRF) of output and public
spending, for three identification schemes. The two lower panels show the state-dependent
multipliers, for two identification schemes. Small Debt Cost are the point estimates IRF when the
service of the debt is initially small. Diff. Costly Debt are the difference in point estimates IRF
between states of large and small debt cost. The IRF estimates are measured in % of GDP. The
multipliers are measured in dollars. The forecast horizon ranges between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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4.2 The Role of Debt-to-GDP ratio

Evidence based on panel data suggests that large debt-to-GDP ratios are associated with

smaller spending multipliers (see Perotti 1999, Ilzetzki, Mendoza, and Végh 2013, Nickel

and Tudyka 2014 and Huidrom et al. 2020). Although not all episodes of costly debt in the

sample are driven by large debt-to-GDP ratios (see figure 1), it is critical to disentangle

the specific interaction effect of large debt from that of costly debt.

To test whether it is actually the cost and not the quantity of the debt that is driving

the results, I augment the models (4) and (5) with an additional state variable. Specifically,

I follow Bernardini and Peersman 2018 and Broner et al. 2022, and rewrite the model (4)

as:

zt+h =
(
αA

h + βA
h shockt + φA

h (L)Xt−1
)
+ IB

t−1
(
αB

h + βB
h shockt + φB

h (L)Xt−1
)
+

IC
t−1

(
αC

h + βC
h shockt + φC

h (L)Xt−1
)
+ εt+h

(11)

I apply the same transformation to the model (5). IB
t−1 (IC

t−1) captures states where the

cost (the quantity) of public debt is large. Hence, βA
h is the IRF of zt+h when both the cost

and the quantity of debt are small while βA
h + βB

h captures the IRF in states of large cost

but small quantity. Conversely, βA
h + βC

h describes the IRF during episodes when only the

debt-to-GDP ratio is large. These states are defined the same way as for the cost of debt,

with a comparison to a linear trend.

Tables 2 and 3 show the IRF of output and spending as well as the multipliers in the

baseline states where both the cost and the quantity of debt are small (βA
h ). In addition, it

shows the interaction effect of each state variables (βB
h and βC

h ). The IRF are estimated for

the three identification schemes and the multipliers combine SVAR and news shocks.

It is clear that the results presented in the previous section are not driven by the effect

of large debt-to-GDP ratios. Instead, this exercise reveals even stronger state-dependence

in the fiscal cost of public debt. When the debt is initially small but costly, the response
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of spending is negative after only one year for SVAR shocks and after two years with

news shocks. The magnitude of the spending cut is quantitatively important, it peaks

down to -2.66% with timing restriction shocks and to -2.35% with news shocks. This

spending reversal is driving down the response of output, which is negative after two

years. The contraction of output peaks down after three years, to -1.28% with timing

restriction shocks.

Why do we achieve even larger interaction effect of debt cost with this approach? The

reason is that the cost and the quantity of the debt are playing in the opposite directions.

When the debt is initially high, but associated with a small cost, the response of govern-

ment spending to the shock is amplified compared to the baseline states. With narrative

sign restriction shocks, it amounts to 3.14% after one year and peaks to 3.90% at two years.

This results into a larger response of output, peaking above 3% for timing and narrative

sign restrictions.

Contrary to the literature, I find that high debt-to-GDP ratios are associated with

smaller multipliers only in the short-run. After one year, the interaction effect of debt

quantity with the multipliers is no longer significant. Two reasons explain this different

findings. First, all the previous studies on the relation between debt-to-GDP ratios and

fiscal multipliers are based on panel data, with a small time span compared to historical

data. Thus, they focus on different variations of debt-to-GDP and government spending

than the one analysed here. Secondly, they rely exclusively on SVAR identification. As

shown by Ramey 2011 the resulting shocks can be anticipated, which affects the multi-

pliers. Here, the difference in multipliers between states of low and high debt-to-GDP

ratios vanishes in the long run as I combine SVAR with news shocks. This suggests that

the state-dependence of fiscal multipliers on the quantity of debt might stem from an

identification issue with the anticipations.

The main message from this exercise is that isolating the interaction effect large debt

service from the one of large debt-to-GDP ratio reveals even sharper results than those
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presented in section 4.1. When the public debt is costly, but its level is low, the initial shock

results into spending cut even at medium horizon. This response of the government is

self-defeating, as it leads output to contract.
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TABLE 2: DIFFERENCE IN IRF: COST VS QUANTITY OF DEBT

h = 0 h = 4 h = 8 h = 12 h = 16

Timing Res. Shocks

IRF Spending:
Baseline States 0.81∗∗∗ 1.29∗∗∗ 1.20∗∗∗ 1.03∗∗∗ 0.01
Diff. Cost States 0.59∗∗∗ -1.69∗∗∗ -3.84∗∗∗ -3.69∗∗∗ -0.18
Diff. Quantity States 0.11 2.10∗∗∗ 3.08∗∗∗ 2.84∗∗∗ 0.13

IRF Output:
Baseline States 1.64∗∗∗ 2.63∗∗∗ 2.27∗∗∗ 1.57∗∗∗ 0.44
Diff. Cost States 0.16 -1.77∗∗∗ -3.12∗∗∗ -2.85∗∗∗ -0.33
Diff. Quantity States -0.93∗∗ 0.12 1.11∗∗∗ 1.39∗∗∗ -0.00

Narrative Sign Res. Shocks

IRF Spending:
Baseline States 0.61∗∗∗ 1.04∗∗∗ 1.08∗∗∗ 1.03∗∗∗ -0.06
Diff. Cost States 0.45∗∗∗ -1.44∗∗∗ -3.43∗∗∗ -3.31∗∗∗ 0.05
Diff. Quantity States 0.38∗∗ 2.10∗∗∗ 2.82∗∗∗ 2.51∗∗∗ 0.09

IRF Output:
Baseline States 2.15∗∗∗ 3.16∗∗∗ 2.63∗∗∗ 1.94∗∗∗ 0.97∗

Diff. Cost States 0.33 -1.57∗∗∗ -2.81∗∗∗ -2.48∗∗∗ 0.01
Diff. Quantity States -1.42∗∗∗ -0.47 0.52 0.78 -0.70

News Shocks

IRF Spending:
Baseline States 0.71∗∗∗ 1.87∗∗∗ 1.29∗∗∗ 0.23 -0.59∗

Diff. Cost States 0.35 -1.31∗∗∗ -2.81∗∗∗ -3.33∗∗∗ -2.32∗∗∗

Diff. Quantity States -0.73∗∗ -0.07 1.87∗∗∗ 3.48∗∗∗ 2.90∗∗∗

IRF Output:
Baseline States 0.61∗∗∗ 1.17∗∗∗ 1.32∗∗∗ 1.06∗∗∗ 0.06
Diff. Cost States 0.65∗∗∗ -0.88∗∗∗ -2.46∗∗∗ -3.26∗∗∗ -2.31∗∗∗

Diff. Quantity States -0.72∗∗∗ 0.16 1.21∗∗∗ 1.94∗∗∗ 1.69∗∗

Note: This table shows the impulse response functions (IRF) of output and public spending with
two state variables, for three different identification schemes. Baseline states are the point
estimates IRF when both the cost and the quantity of public debt are small. Diff. Cost States (Diff.
Quantity States) are the difference in point estimates IRF between baseline and states of large
debt cost (quantity). The IRF estimates are measured in % of GDP. The forecast horizon ranges
between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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TABLE 3: DIFFERENCE IN MULTIPLIERS: COST VS QUANTITY OF DEBT

h = 0 h = 4 h = 8 h = 12 h = 16

Timing Res. and News Shocks Combined

Multipliers:
Baseline States 2.13∗∗∗ 1.30∗∗∗ 0.80∗∗∗ 1.08∗∗∗ 1.20∗∗∗

Diff. Cost States -0.04 -0.32∗∗ -0.29∗ -0.31∗ -0.33
Diff. Quantity States -1.49∗∗∗ -0.40∗ 0.09 -0.23 -0.38

Narrative Sign Res. and News Shocks Combined

Multipliers:
Baseline States 3.24∗∗∗ 1.44∗∗∗ 0.68∗∗∗ 1.01∗∗∗ 1.12∗∗∗

Diff. Cost States 0.28 -0.29 -0.26 -0.27 -0.28
Diff. Quantity States -2.67∗∗∗ -0.48∗ 0.27∗ -0.12 -0.25

Note: This table shows the cumulative multipliers with two state variables, for two different
identification schemes. Baseline states are the point estimates of multipliers when both the cost
and the quantity of public debt are small. Diff. Cost States (Diff. Quantity States) are the
difference in point estimates of multipliers between baseline and states of large debt cost
(quantity). The multipliers estimates are measured in dollars. The forecast horizon ranges
between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01

4.3 Sensitivity Analysis

4.3.1 Continuous State Variable

Allowing for only two potential states of the economy provides a clear interpretation of

the state-dependent IRF, as cost of public debt is either below or above its trend when a

shock occurs. This binary definition is also likely to coincide with the model of the poli-

cymaker, who chooses its response according to two possible regimes, whether servicing

the debt creates fiscal pressure or not.

However, as explained in section 2.1, this approach incurs a parametric cost, as it re-

quires taking a stand on the definition of the states. In the appendix B, I show that the

findings of the paper are robust to variations in these parameters. To further assess the ro-

bustness, I adopt an alternative approach following Broner et al. 2022 and consider a con-
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tinuous state variable. Using the fiscal cost of public debt directly as a state variable saves

on the parameters as no additional assumptions are required to estimate state-dependent

impulse responses. The model for the IRF of output and spending writes :

zt+h =
(

αA
h + βA

h shockt + ΦA
h (L)Xt−1

)
+fiscal costt−1

(
αB

h + βB
h shockt + ΦB

h (L)Xt−1

)
+ εt+h

(12)

The model (5) is adapted in the same way to estimate the multipliers with a contin-

uous state variable. With this approach, βA
h captures the response to the shock, in the

out-of-sample case where the cost of debt prior to the shock is equal to 0. The coefficient

βB
h is the interaction of spending shocks with the cost of debt. Thus, the state-dependent

response is given by βA
h + βB

h .fiscal costt−1, and is defined for a given level of fiscal cost of

public debt. This highlights a limitation of this approach, since the states are not defined,

one needs to choose arbitrary levels for the cost of debt to compute the state-dependent

responses.

Figure 5 shows the state-dependent IRF and multipliers obtained with this approach,

setting the value of debt cost equal to its 10th and 90th percentile. It suggests that relaxing

assumptions on the definition of states does not change the main findings presented in

section 4.1. The multiplier is smaller at short-horizon when the cost of debt is initially

high. The IRF of output and spending display strong state-dependence. The asymme-

try between cases of large and small debt service is even more pronounced than in the

baseline results. The reason is that we consider here more extreme values for the initial

states. By contrast, when defining a dummy state variable, one pools together episodes

with small and large deviation from the time trend, which dampens the interaction ef-

fect. Thus, it is worthwhile noting that for larger values of debt cost in the sample, the

spending reversal that occurs two years after the shock is more pronounced. The IRF of

spending peaks down close to -2%. In this situation, the fiscal policy is self-defeating in

the long-run, with an output IRF peaking down near -1% after 11 quarters.
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FIGURE 5: STATE-DEPENDENT RESPONSES: CONTINUOUS STATE
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Note: This figure shows the state-dependent impulse response functions (IRF) to a government
spending shock identified with a timing restriction. The states are defined with a continuous
variable. The IRF in red (blue) corresponds to a cost of public debt set to its 90th (10th) percentile.
The two upper panels show the IRF of public spending and output, measured in % of potential
GDP. The last panel shows the cumulative multiplier, measured in dollars. The IRF are estimated
using smooth local projections. The time horizon is in quarters. The confidence intervals are
defined at a 10% risk level.

4.3.2 Confounding State Variables

The results of section 4.1 could be spuriously driven by other changes in the state of the

economy that are concomitant with episodes of costly debt. In particular, evidence from

Ramey and Zubairy 2018 suggests that episodes of economic slack are associated with
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larger IRF for output and spending (although the multipliers are identic). Thus, it is a

concern that the more aggressive response of the government observed during episodes

of large debt cost may be due to coincidental negative output gap. Similarly, the results

could be confounded by states of Zero Lower Bound, as they mechanically push down

the fiscal cost of public debt.

To address these concerns, I employ the same model as in section 4.2 to run two sepa-

rate ”horse races” between the cost of public debt and ZLB or slack states. I follow Ramey

and Zubairy 2018 and define states of slack as episodes where the unemployment rate is

greater than 6.5% and states of ZLB as the periods 1932Q2-1951Q1 and 2008Q4-2015Q4.

Table 4 shows the resulting estimates for the IRF and multipliers in the baseline states,

as well as the interaction term of each state variable. These baseline states are defined as

episodes where the cost of debt is small and the economy is away from either the ZLB or

the slack. The IRF are estimated using timing restriction shocks and the multipliers by

combining timing restriction with news shocks.

The findings of section 4.1 are still valid under this specification. When controlling for

the interaction effect of ZLB states, we achieve very similar results to the main ones. Yet,

it can be noted that episodes of ZLB are associated with larger spending IRF. Therefore,

muting this interaction effect magnifies the decline in government spending that occurs

in response to shocks hitting in states of costly debt. After two years, the costly debt IRF

for spending is -0.80%, against 0.20% with the main specification.

Considering states of economic slack has little effect on the estimates. After two years,

a shock that occurred during episodes of large debt service results into a 0.12% increase

in government spending and a 0.28% increase in output, compared to respectively 0.20%

and 0.24% in the main results of section 4.1. Episodes of high unemployment are asso-

ciated with a positive and large interaction effect. Yet, controlling for this effect mostly

affects the estimates for episodes of small debt cost. Thus, a part of the large IRF reported

in section 4.1 for states of small debt cost is actually driven by a concurrent dependence
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in states of slack. Importantly, this does not change the main estimates in states of costly

public debt, which are the key findings of this analysis.

TABLE 4: HORSE RACE: ZLB AND SLACK STATES

h = 0 h = 4 h = 8 h = 12 h = 16

Horse Race ZLB

IRF Spending:
Baseline States 0.94∗∗∗ 1.62∗∗∗ 1.87∗∗∗ 1.64∗∗∗ 0.10
Diff. Cost States 0.62∗∗∗ -0.93∗∗∗ -2.67∗∗∗ -2.63∗∗∗ 0.17
Diff. ZLB States -0.02 0.48∗∗ 1.05∗∗∗ 0.90∗∗∗ -0.92

IRF Output:
Baseline States 1.04∗∗∗ 2.03∗∗∗ 2.28∗∗∗ 1.96∗∗∗ 0.34
Diff. Cost States -0.13 -1.57∗∗∗ -2.86∗∗∗ -2.57∗∗∗ 0.04
Diff. ZLB States 0.11 0.45∗ 0.58∗∗ 0.41 -0.59

Multipliers:
Baseline States 1.12∗∗∗ 1.05∗∗∗ 0.94∗∗∗ 1.13∗∗∗ 1.24∗∗∗

Diff. Cost States -0.33 -0.41∗∗∗ -0.20 -0.26∗ -0.27
Diff. ZLB States -0.02 0.11 0.12 -0.15 -0.31

Horse Race Slack

IRF Spending:
Baseline States 1.14∗∗∗ 1.66∗∗∗ 1.49∗∗∗ 1.10∗∗∗ -0.28
Diff. Cost States 0.44∗∗ -0.09 -1.37∗∗∗ -1.43∗∗∗ 0.16
Diff. Slack States -0.35∗∗ 0.57∗∗ 1.69∗∗∗ 1.92∗∗∗ 0.65

IRF Output:
Baseline States 0.96∗∗∗ 1.16∗∗∗ 0.97∗∗∗ 0.85∗∗∗ 0.32
Diff. Cost States -0.01 -0.12 -0.69∗∗∗ -0.83∗∗∗ -0.24
Diff. Slack States 0.19 1.66∗∗∗ 2.31∗∗∗ 2.44∗∗∗ 1.51∗

Multipliers:
Baseline States 0.93∗∗∗ 0.61∗∗∗ 0.50∗∗∗ 0.62∗∗∗ 0.68∗∗∗

Diff. Cost States -0.20 0.02 0.20 0.06 -0.01
Diff. Slack States 0.15 0.65∗∗∗ 0.54∗∗∗ 0.36∗∗ 0.32

Note: This table shows the impulse response functions (IRF) of output and public spending as
well as the cumulative multipliers, with two state variables. Baseline states are the point
estimates when the cost of debt is small and the economy is off the states of zero lower bound or
of slack. Diff. Cost States (Diff. ZLB States) [Diff. Slack States] are the difference in point
estimates between baseline and states of large debt cost (ZLB) [Slack]. The IRF estimates are
measured in % of GDP. The multipliers are measured in dollars. The forecast horizon ranges
between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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5 Discussion

In this section, I investigate the mechanisms underlying the government’s asymmetric

response to spending shocks. The findings of the previous section show that if a spend-

ing shock hits the economy when servicing the public debt induces a large fiscal cost, the

response of public spending is limited and short-lived. It is thus natural to expect asym-

metric adjustments along the other dimensions of the government budget constraint in

response to the shock. To test this hypothesis, I employ the baseline model (4) to evalu-

ate the state-dependent IRF for the different budget constraint components, that is public

spending, tax and debt. Table 5 shows the resulting estimates for the three identification

schemes used in the paper.

Depending on the initial cost of debt, the IRF of government tax and debt vary signifi-

cantly. A shock hitting the economy during periods of low debt cost triggers a continuous

increase in public debt, amounting to 4.15% after four years with timing restriction iden-

tification. Although we do observe a positive response of tax revenues at medium and

long horizon, the magnitude of this increase is limited compared to the IRF for public

spending. This points out that the bulk of the additional spending are financed through

debt rather than by tax, which is consistent with the nature of fiscal stimulus generally

analysed in the literature. When the cost of debt is initially high, the response of tax is

even more limited. With timing and narrative sign restriction identification, the effect of

the shock on tax is close to 0. With news shocks, it is positive only at short horizon. The

pattern of the IRF for public debt is also strongly affected compared to the low debt cost

state. Here, for the three identification schemes, the long term response of public debt is

close to 0. This is in sharp contrast with the large debt build-up observed when the debt

cost is initially small. Overall, we observe two very different effects of an initial spending

shock on the government budget constraint depending on the initial cost of debt. When

this cost is limited, the government increases spending, which is financed mostly through
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debt build-up and partly through more tax revenues. By contrast if the cost of debt is large

prior to the shock, the government limits the debt issuance in the short run to keep con-

stant the stock of public debt in the long run. As tax revenues are also constant, the initial

increase is compensated by spending reversal at medium horizon.

These results suggest that the fiscal authority sacrifices public spending to debt sus-

tainability when the initial cost of debt is large. Yet, it is a priori unclear whether this

reaction is the result of the fiscal authority itself or whether it is shaped by a constraint

exerted by the monetary authority or the financial markets. To address this question, I

estimate the state-dependent IRF of the aggregate debt ceiling1, the federal fund rate and

the 10 year Treasury yield to a spending shock. I augment the model (4) by using lagged

values of the dependent variable, and lagged values of the inflation rate when evaluating

the response of the federal fund rate and the market yield. Table 6 reports the results.

The IRF of the aggregate debt ceiling suggests that the asymmetric response of pub-

lic debt is the own decision of the fiscal authority. During episodes of small debt cost,

the response of the debt ceiling to spending shock is monotonic and follows closely the

response of public debt. Yet, the debt ceiling increases by a lesser extent than the pub-

lic debt. That is, as Congress allows for further debt financing, it reduces fiscal space.

This suggests that the fiscal authority preserves a concern for debt sustainability in these

states, while being able to finance public spending through debt, due to favourable initial

fiscal conditions. The response of the fiscal authority differs sharply when the cost of debt

is high prior to the shock. At long horizon, the aggregate limit on public debt is reduced,

for the three different identification strategies. With the shocks identified through SVAR,

we observe a slight increase at short horizon. When using news shocks, the constraint

on public debt during costly episodes appears even more clearly. Even at short horizons,

Congress lowers the aggregate debt ceiling. In sum, when public debt is initially costly,

1Before 1939, there were no aggregate limit on the federal debt. Instead, Congress imposed limits on
every security. Hall and Sargent 2015 use these security level limits to infer the aggregate debt limit since
1776. I use the same series in this analysis.
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Congress decides to tie its own hands on fiscal policy by tightening the constraint on pub-

lic debt. This suggests that in these states, the fiscal authority prefers to hold the stock of

public debt constant in response to the shock, even if this requires reducing the response

of public spending.

Eventually, I discuss the potential role of the FED and the financial markets in con-

straining the fiscal response of the government to spending shocks. For the FED, I eval-

uate the state-dependent response of the federal fund rate (which reduces the sample to

the earliest available date of observation, that is 1928, see Anbil et al. 2021). This exercise

suggests that the response of the FED to a spending shock during times of small debt cost

is slightly expansionary. For the three identification strategy, we observe a reduction in

the fed fund rate at medium horizon. Yet, this decline is small in magnitude, it amounts

at most at -22 basis points, two years after a timing restriction shock. By contrast, with

large debt cost, the response of the fed fund rate is essentially zero. Therefore, there is

little evidence is attempting to coerce the fiscal authority on its policy during periods of

adverse fiscal conditions. At best, it is not as accommodative as it is during episodes of

small debt cost.

To gauge the response of the financial market, I estimate the state-dependent IRF of

the 10 year Treasury yield. Here, the three different identification schemes result in mixed

evidence. For the shocks identified with structural restrictions, the response of the 10 year

yield is positive and significant in states of small debt cost, while it is negative in states of

large debt cost. By contrast, when using news shocks, the market yield does not respond

to spending shocks in states of small debt cost, but it increases at medium horizon if the

shock hits in times of high debt cost. Shocks identified through SVAR can be anticipated.

Thus, to evaluate a market response, the results obtained with news shocks can be given

more credence. This line of results suggests that the financial market could play a role

in constraining the fiscal policy when the cost of debt is large. However, the magnitude

of this constraint is small, the peak increase in the market yield is 10 basis point after
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two years. Moreover, after four years the response of the financial markets is no longer

significant, while most of the contraction in public debt and public spending occurs at

long horizon.

Overall, there is only mixed evidence that the financial markets or the FED is con-

straining the response of the fiscal authority. By contrast, it appears clearly that the fiscal

authority is tying its own hands when a spending shock hits while the debt is costly. It

does so by reducing the aggregate debt ceiling, which constrains its borrowing capacity

and hence its ability to finance further government spending. This suggests that under

adverse fiscal conditions, the government is willing to sacrifice the response of public

spending in order to preserve the sustainability of the public debt.
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TABLE 5: BUDGET CONSTRAINT DECOMPOSITION

h = 0 h = 4 h = 8 h = 12 h = 16

Timing Res. Shocks

IRF Spending:
Small Debt Cost 1.09∗∗∗ 2.22∗∗∗ 2.71∗∗∗ 2.36∗∗∗ 0.24
Diff. Costly Debt 0.50∗∗∗ -0.71∗∗∗ -2.51∗∗∗ -2.68∗∗∗ -0.26

IRF Debt:
Small Debt Cost 0.06 1.44∗∗∗ 2.92∗∗∗ 4.13∗∗∗ 4.15∗∗∗

Diff. Costly Debt -0.02 0.85∗∗ -1.06∗ -3.22∗∗∗ -3.84∗∗∗

IRF Tax:
Small Debt Cost 0.15∗ 0.68∗∗∗ 0.91∗∗∗ 0.80∗∗∗ 0.36∗∗

Diff. Costly Debt 0.04 -0.64∗∗∗ -0.96∗∗∗ -0.83∗∗∗ -0.32∗

Narrative Sign Res. Shocks

IRF Spending:
Small Debt Cost 1.00∗∗∗ 2.00∗∗∗ 2.49∗∗∗ 2.21∗∗∗ 0.09
Diff. Costly Debt 0.47∗∗∗ -0.55∗∗ -2.31∗∗∗ -2.51∗∗∗ -0.05

IRF Debt:
Small Debt Cost 0.08 1.30∗∗∗ 2.64∗∗∗ 3.76∗∗∗ 3.72∗∗∗

Diff. Costly Debt -0.00 0.91∗∗∗ -0.82 -2.86∗∗∗ -3.37∗∗∗

IRF Tax:
Small Debt Cost 0.12∗ 0.63∗∗∗ 0.83∗∗∗ 0.73∗∗∗ 0.30∗∗

Diff. Costly Debt 0.04 -0.60∗∗∗ -0.89∗∗∗ -0.76∗∗∗ -0.25

News Shocks

IRF Spending:
Small Debt Cost 0.27∗ 1.99∗∗∗ 2.82∗∗∗ 2.81∗∗∗ 1.47∗∗

Diff. Costly Debt 0.00 -1.37∗∗∗ -2.30∗∗∗ -2.38∗∗∗ -1.18∗

IRF Debt:
Small Debt Cost 0.02 1.47∗∗∗ 3.43∗∗∗ 5.12∗∗∗ 6.14∗∗∗

Diff. Costly Debt -0.37∗∗ -1.82∗∗∗ -3.97∗∗∗ -5.73∗∗∗ -6.82∗∗∗

IRF Tax:
Small Debt Cost 0.00 0.51∗∗∗ 0.91∗∗∗ 0.99∗∗∗ 0.70∗∗∗

Diff. Costly Debt 0.49∗∗∗ -0.16∗ -0.65∗∗∗ -0.85∗∗∗ -0.73∗∗∗

Note: This table shows the state-dependent impulse response functions (IRF) of public spending,
debt and taxes, for three identification schemes. Small Debt Cost are the point estimates IRF
when the service of the debt is initially small. Diff. Costly Debt are the difference in point
estimates IRF between states of large and small debt cost. The IRF estimates are measured in % of
GDP. The forecast horizon ranges between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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TABLE 6: RESPONSES OF MARKET, FISCAL AND MONETARY AUTHORITY

h = 0 h = 4 h = 8 h = 12 h = 16

Timing Res. Shocks

IRF Debt Ceiling:
Small Debt Cost -0.24 0.77∗ 1.91∗∗∗ 3.15∗∗∗ 4.36∗∗∗

Diff. Costly Debt -0.47 0.57 -0.51 -2.62∗∗∗ -4.53∗∗∗

IRF FFR:
Small Debt Cost -0.05 -0.16∗∗ -0.22∗∗∗ -0.18∗∗ -0.11
Diff. Costly Debt -0.06 -0.03 0.12 0.14 0.05

IRF 10 year yield:
Small Debt Cost -0.01 0.03∗ 0.07∗∗∗ 0.08∗∗∗ 0.08∗

Diff. Costly Debt 0.02 -0.10∗∗∗ -0.16∗∗∗ -0.13∗∗∗ -0.09∗

Narrative Sign Res. Shocks

IRF Debt Ceiling:
Small Debt Cost -0.31 0.38 1.46∗∗∗ 2.70∗∗∗ 3.79∗∗∗

Diff. Costly Debt -0.54 0.86∗ -0.10 -2.20∗∗∗ -3.93∗∗∗

IRF FFR:
Small Debt Cost -0.04 -0.13∗∗ -0.20∗∗∗ -0.17∗∗ -0.10
Diff. Costly Debt -0.06 -0.06 0.08 0.11 0.02

IRF 10 year yield:
Small Debt Cost -0.01 0.01 0.07∗∗∗ 0.08∗∗ 0.10∗

Diff. Costly Debt 0.00 -0.09∗∗∗ -0.16∗∗∗ -0.12∗∗∗ -0.12∗

News Shocks

IRF Debt Ceiling:
Small Debt Cost -0.16 1.81∗∗∗ 3.18∗∗∗ 4.21∗∗∗ 5.74∗∗∗

Diff. Costly Debt -0.35 -2.65∗∗∗ -4.36∗∗∗ -5.31∗∗∗ -6.64∗∗∗

IRF FFR:
Small Debt Cost -0.04 -0.13∗∗∗ -0.16∗∗∗ -0.12∗∗ -0.10
Diff. Costly Debt -0.03 0.18∗∗ 0.26∗∗∗ 0.11 0.08

IRF 10 year yield:
Small Debt Cost -0.01 -0.02∗∗ -0.01 0.01 -0.01
Diff. Costly Debt 0.02 0.09∗∗∗ 0.10∗∗∗ 0.06∗∗∗ 0.04

Note: This table shows the state-dependent impulse response functions (IRF) of the debt ceiling,
the federal fund rate and the market yield on 10 years Treasury, for three identification schemes.
Small Debt Cost are the point estimates IRF when the service of the debt is initially small. Diff.
Costly Debt are the difference in point estimates IRF between states of large and small debt cost.
The estimates are measured in % of GDP. The forecast horizon ranges between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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6 Conclusions

This paper explores how the service of the debt affects fiscal policy and its effect on the

economy. Using U.S. historical data, I evaluate the response of government spending and

output to spending shocks, allowing for state-dependence in the cost of public debt. In-

stead of considering an exogenous process for fiscal policy, I assume spending shocks to

be changes in the preference for public spending. This perspective allows for an endoge-

nous response of public spending, which can vary with the initial fiscal conditions.

The main findings of the paper are as follows. The response of government spending

is strongly state-dependent with the service of the debt. When the cost of debt is large,

the response of government spending quickly reverts to zero. The response of output

closely follows the shape of fiscal policy. When the service of the debt is burdening,

spending shocks are having a moderate and short-lived effect on output. Importantly,

the asymmetry of fiscal policy is more important than the multipliers in explaining the

difference in output response. Eventually, the shape of fiscal policy is mostly determined

by the fiscal authority itself, rather than by market or monetary authority constraints.

These findings have implications for the discussion on public debt sustainability. The

evidence suggests that historically, the fiscal authority has been willing to sacrifice public

spending when the sustainability of the debt was at risk. Although this policy maintains

the public debt on a sustainable path, it costs the government its ability to stimulate out-

put when the preference for public spending increases.

These results also inform the literature on fiscal policy, which focuses mainly on es-

timating the multipliers. This paper highlights the importance of analysing the response

of government spending as well. This requires to think of fiscal policy as endogenous

and hence to change perspective on spending shocks. In this paper, I propose to consider

them as shocks to the preference for public spending, instead of shocks to the quantity

of public spending, but further research could be undertaken to developing alternative
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A Smooth Local Projection vs Local Projection

This section is to assess the robustness of the results to using smooth local projections

(Barnichon and Brownlees 2019) for the estimation of the impulse response functions and

the cumulative multipliers.

A.1 Degree of Shrinkage

The baseline results are obtained using a degree of shrinkage r = 3. This amounts to

shrink the impulse response functions toward a second order polynomial function of the

forecast horizon. This choice is motivated by the common inverted U-shape of impulse

response functions, so as to introduce the minimal bias compared to standard local pro-

jections. As shown in table 7, adopting another degree of shrinkage does not sensibly

modifies the results obtained with the baseline specification.

A.2 Standard Local Projections

To ensure that adopting smooth local projections does not generate spurious results, I also

estimate the impulse response functions and multipliers using standard local projections

à la Jordà 2005. As shown in figure 6, the shape of the IRF and multipliers estimated with

standard local projections closely follows the ones obtained with smooth local projections.

This confirms that using smooth local projections only introduce a minor bias compared

to Jordà 2005 approach. Yet, it appears clearly that standard local projections result into

larger standard errors. Smooth local projections provide an efficient way to reduce the

noise around the IRF estimates.
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TABLE 7: ROBUSTNESS: DEGREE OF SHRINKAGE

h = 0 h = 4 h = 8 h = 12 h = 16

Degree of Shrinkage r = 1

IRF Spending:
Baseline States 1.95∗∗∗ 2.06∗∗∗ 2.11∗∗∗ 1.99∗∗∗ 1.77∗∗∗

Diff. Costly Debt -0.96∗∗∗ -1.20∗∗∗ -1.59∗∗∗ -1.70∗∗∗ -1.56∗∗∗

IRF Output:
Baseline States 1.97∗∗∗ 2.08∗∗∗ 2.15∗∗∗ 2.08∗∗∗ 1.94∗∗∗

Diff. Costly Debt -1.39∗∗∗ -1.55∗∗∗ -1.77∗∗∗ -1.81∗∗∗ -1.71∗∗∗

Multipliers :
Baseline States 1.01∗∗∗ 0.95∗∗∗ 0.87∗∗∗ 0.90∗∗∗ 0.91∗∗∗

Diff. Costly Debt -0.45∗∗∗ -0.41∗∗∗ -0.24 -0.21 -0.22

Degree of Shrinkage r = 2

IRF Spending:
Baseline States 1.31∗∗∗ 2.21∗∗∗ 2.62∗∗∗ 2.15∗∗∗ 0.78∗

Diff. Costly Debt 0.63∗∗∗ -0.96∗∗∗ -2.28∗∗∗ -2.31∗∗∗ -1.09∗∗

IRF Output:
Baseline States 1.30∗∗∗ 2.20∗∗∗ 2.58∗∗∗ 2.27∗∗∗ 1.18∗∗∗

Diff. Costly Debt -0.31 -1.45∗∗∗ -2.31∗∗∗ -2.22∗∗∗ -1.15∗∗

Multipliers :
Baseline States 1.07∗∗∗ 0.96∗∗∗ 0.87∗∗∗ 0.90∗∗∗ 0.91∗∗∗

Diff. Costly Debt -0.48∗∗ -0.41∗∗∗ -0.23 -0.21 -0.22

Degree of Shrinkage r = 4

IRF Spending:
Baseline States 1.06∗∗∗ 2.22∗∗∗ 2.68∗∗∗ 2.41∗∗∗ 0.21
Diff. Costly Debt 0.16 -0.58∗∗ -2.64∗∗∗ -2.65∗∗∗ -0.33

IRF Output:
Baseline States 1.03∗∗∗ 2.25∗∗∗ 2.56∗∗∗ 2.39∗∗∗ 0.94
Diff. Costly Debt -0.30 -1.36∗∗∗ -2.40∗∗∗ -2.36∗∗∗ -0.90

Multipliers :
Baseline States 0.95∗∗∗ 0.96∗∗∗ 0.87∗∗∗ 0.90∗∗∗ 0.91∗∗∗

Diff. Costly Debt -0.28 -0.42∗∗∗ -0.23 -0.22 -0.22

Note: This table shows the state-dependent impulse response functions (IRF) of output and
public spending as well as the cumulative multipliers. The IRF and multipliers are estimated
with smooth local projections, for three different degree of shrinkage r. Small Debt Cost are the
point estimates IRF when the service of the debt is initially small. Diff. Costly Debt are the
difference in point estimates IRF between states of large and small debt cost. The IRF estimates
are measured in % of GDP. The multipliers are measured in dollars. The forecast horizon ranges
between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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FIGURE 6: STATE-DEPENDENT RESPONSES: STANDARD LOCAL PROJEC-
TIONS
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Note: his figure shows the state-dependent impulse response functions (IRF) to a government
spending shock identified with a timing restriction. The IRF in red (blue) corresponds to initially
large (small) debt cost. The two upper panels show the IRF of public spending and output, mea-
sured in % of potential GDP. The last panel shows the cumulative multiplier, measured in dollars.
The IRF are estimated using standard local projections à la Jordà 2005. The time horizon is in
quarters. The confidence intervals are defined at a 10% risk level.
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B Alternative states definition

In this section, I show that the results of the paper are robust to using alternative defini-

tions of the state variable.

B.1 Smoothness of the transition

The baseline state variable is defined by comparing the fiscal cost of public debt to its

linear time trend, assuming a smooth transition between states of large and small debt

service. This requires to take a stand on a numerical value for the speed of the transition

γ. Table 8 shows that the main results of the paper is robust to alternative values on

the speed of the transition, but also to using a dummy state variable, that is to assume

instantaneous transition between both states.

B.2 Increase state frequency

Defining the state variable using a linear trend generates few observations of different

states. Intuitively, comparing an historical time series to its linear trend captures only

slow-moving changes. Hence, changes of regimes are rarely observed. To generate more

variations in the state variable, I compare the fiscal cost of public debt to its HP-filtered

trend, using different values for the smoothness parameter of the filter λ. The smaller

this parameter, the more volatile the time trend, and therefore the more changes in the

state variable. As shown in table 9, adopting a more volatile state does not alter the main

results of the paper.
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TABLE 8: ROBUSTNESS: SMOOTHNESS OF TRANSITIONS

h = 0 h = 4 h = 8 h = 12 h = 16

Smoothness γ = 5

IRF Spending:
Small Debt Cost 1.03∗∗∗ 2.25∗∗∗ 2.80∗∗∗ 2.50∗∗∗ 0.27
Diff. Costly Debt 0.65∗∗∗ -1.08∗∗∗ -2.95∗∗∗ -2.95∗∗∗ -0.22

IRF Output:
Small Debt Cost 1.16∗∗∗ 2.37∗∗∗ 2.77∗∗∗ 2.54∗∗∗ 1.05∗

Diff. Costly Debt -0.29 -1.76∗∗∗ -2.80∗∗∗ -2.76∗∗∗ -0.98
Multipliers :

Small Debt Cost 1.07∗∗∗ 1.00∗∗∗ 0.90∗∗∗ 0.93∗∗∗ 0.96∗∗∗

Diff. Costly Debt -0.44 -0.49∗∗∗ -0.25 -0.25 -0.27

Smoothness γ = 15

IRF Spending:
Small Debt Cost 1.10∗∗∗ 2.22∗∗∗ 2.69∗∗∗ 2.32∗∗∗ 0.21
Diff. Costly Debt 0.46∗∗∗ -0.62∗∗ -2.39∗∗∗ -2.57∗∗∗ -0.21

IRF Output:
Small Debt Cost 1.13∗∗∗ 2.21∗∗∗ 2.56∗∗∗ 2.30∗∗∗ 0.90∗

Diff. Costly Debt -0.27 -1.32∗∗∗ -2.26∗∗∗ -2.24∗∗∗ -0.76
Multipliers :

Small Debt Cost 1.01∗∗∗ 0.95∗∗∗ 0.86∗∗∗ 0.89∗∗∗ 0.90∗∗∗

Diff. Costly Debt -0.37 -0.40∗∗∗ -0.23 -0.22 -0.23

Dummy State Variable

IRF Spending:
Small Debt Cost 1.10∗∗∗ 2.23∗∗∗ 2.76∗∗∗ 2.32∗∗∗ 0.10
Diff. Costly Debt 0.36∗∗ -0.33 -2.08∗∗∗ -2.34∗∗∗ -0.05

IRF Output:
Small Debt Cost 1.13∗∗∗ 2.16∗∗∗ 2.57∗∗∗ 2.31∗∗∗ 0.78
Diff. Costly Debt -0.33 -0.99∗∗∗ -1.92∗∗∗ -2.02∗∗∗ -0.56

Multipliers :
Small Debt Cost 1.01∗∗∗ 0.93∗∗∗ 0.84∗∗∗ 0.87∗∗∗ 0.87∗∗∗

Diff. Costly Debt -0.38 -0.36∗∗∗ -0.19 -0.17 -0.17

Note: This table shows the state-dependent impulse response functions (IRF) of output and
public spending as well as the cumulative multipliers. The state variable is defined using
different values for the speed of transition γ. Small Debt Cost are the point estimates IRF when
the service of the debt is initially small. Diff. Costly Debt are the difference in point estimates IRF
between states of large and small debt cost. The IRF estimates are measured in % of GDP. The
multipliers are measured in dollars. The forecast horizon ranges between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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FIGURE 7: THE FISCAL COST OF PUBLIC DEBT: HP-FILTERED TREND
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Note: This figure shows the fiscal cost of public debt and its HP-filtered trend, for different smooth-
ness parameter values. Shaded areas define periods where the series is larger than its trend.
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TABLE 9: ROBUSTNESS: STATE VARIABLE VOLATILITY

h = 0 h = 4 h = 8 h = 12 h = 16

HP Filter λ = 106

IRF Spending:
Baseline States 1.06∗∗∗ 2.24∗∗∗ 2.86∗∗∗ 2.50∗∗∗ 0.28
Diff. Costly Debt 0.45∗∗∗ -0.34 -2.25∗∗∗ -2.59∗∗∗ -0.26

IRF Output:
Baseline States 1.16∗∗∗ 2.32∗∗∗ 2.78∗∗∗ 2.60∗∗∗ 1.07∗

Diff. Costly Debt -0.36 -1.27∗∗∗ -2.29∗∗∗ -2.50∗∗∗ -0.97
Multipliers :

Baseline States 1.05∗∗∗ 1.00∗∗∗ 0.90∗∗∗ 0.93∗∗∗ 0.95∗∗∗

Diff. Costly Debt -0.43 -0.47∗∗∗ -0.29∗∗ -0.28∗ -0.29

HP Filter λ = 105

IRF Spending:
Baseline States 1.07∗∗∗ 2.28∗∗∗ 2.89∗∗∗ 2.59∗∗∗ 0.43
Diff. Costly Debt 0.50∗∗∗ -0.92∗∗∗ -2.58∗∗∗ -2.60∗∗∗ -0.32

IRF Output:
Baseline States 1.17∗∗∗ 2.27∗∗∗ 2.73∗∗∗ 2.62∗∗∗ 1.09∗∗

Diff. Costly Debt -0.34 -1.51∗∗∗ -2.44∗∗∗ -2.52∗∗∗ -1.01∗

Multipliers :
Baseline States 1.05∗∗∗ 0.96∗∗∗ 0.87∗∗∗ 0.89∗∗∗ 0.91∗∗∗

Diff. Costly Debt -0.43 -0.42∗∗∗ -0.20 -0.19 -0.21

HP Filter λ = 104

IRF Spending:
Baseline States 1.05∗∗∗ 2.16∗∗∗ 2.59∗∗∗ 2.84∗∗∗ 0.51
Diff. Costly Debt 0.22∗∗ -1.03∗∗∗ -2.53∗∗∗ -2.62∗∗∗ -0.01

IRF Output:
Baseline States 1.16∗∗∗ 2.24∗∗∗ 2.60∗∗∗ 2.48∗∗∗ 1.13∗∗

Diff. Costly Debt -0.41 -1.92∗∗∗ -2.66∗∗∗ -2.52∗∗∗ -1.05∗

Multipliers :
Baseline States 1.03∗∗∗ 0.99∗∗∗ 0.93∗∗∗ 0.93∗∗∗ 0.94∗∗∗

Diff. Costly Debt -0.47 -0.55∗∗∗ -0.40∗∗∗ -0.41∗∗ -0.45

Note: This table shows the state-dependent impulse response functions (IRF) of output and
public spending as well as the cumulative multipliers. The state variable is defined using a
HP-filter with different value for its smoothness parameter λ. Small Debt Cost are the point
estimates IRF when the service of the debt is initially small. Diff. Costly Debt are the difference in
point estimates IRF between states of large and small debt cost. The IRF estimates are measured
in % of GDP. The multipliers are measured in dollars. The forecast horizon ranges between 0 to
16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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C Further robustness

TABLE 10: ROBUSTNESS: NUMBER OF LAGS

h = 0 h = 4 h = 8 h = 12 h = 16

Lags p = 2

IRF Spending:
Baseline States 1.08∗∗∗ 2.28∗∗∗ 2.86∗∗∗ 2.53∗∗∗ 0.37
Diff. Costly Debt 0.57∗∗∗ -0.84∗∗∗ -2.78∗∗∗ -2.83∗∗∗ -0.41

IRF Output:
Baseline States 0.86∗∗∗ 1.96∗∗∗ 2.38∗∗∗ 2.17∗∗∗ 0.79
Diff. Costly Debt 0.07 -1.16∗∗∗ -2.14∗∗∗ -2.15∗∗∗ -0.68

Multipliers :
Baseline States 0.79∗∗∗ 0.77∗∗∗ 0.74∗∗∗ 0.77∗∗∗ 0.80∗∗∗

Diff. Costly Debt -0.09 -0.24∗ -0.11 -0.12 -0.14

Lags p = 8

IRF Spending:
Baseline States 1.03∗∗∗ 2.18∗∗∗ 2.55∗∗∗ 2.67∗∗∗ 0.24
Diff. Costly Debt 0.08 -0.59∗ -2.27∗∗∗ -2.55∗∗∗ 0.03

IRF Output:
Baseline States 1.26∗∗∗ 2.50∗∗∗ 2.88∗∗∗ 2.60∗∗∗ 1.13∗∗

Diff. Costly Debt -0.26 -1.42∗∗∗ -2.32∗∗∗ -2.46∗∗∗ -1.01∗

Multipliers :
Baseline States 1.16∗∗∗ 1.08∗∗∗ 0.95∗∗∗ 0.95∗∗∗ 0.96∗∗∗

Diff. Costly Debt -0.35 -0.46∗∗∗ -0.21 -0.19 -0.26

Note: This table shows the state-dependent impulse response functions (IRF) of output and
public spending as well as the cumulative multipliers, for different number of lags for control
variables. Small Debt Cost are the point estimates IRF when the service of the debt is initially
small. Diff. Costly Debt are the difference in point estimates IRF between states of large and
small debt cost. The IRF estimates are measured in % of GDP. The multipliers are measured in
dollars. The forecast horizon ranges between 0 to 16 quarters.
? p < 0.10, ? ? p < 0.05, ? ? ? p < 0.01
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D Instrument Relevance for Multipliers

The LP-IV model (5) allows to assess the relevance of the spending shock time series as

instruments to public spending. As standard and smooth local projections yield auto-

correlated errors, I use Olea and Pflueger 2013 effective F-statistics and thresholds to test

the first stage of the multipliers regression. Figure 8 shows the difference between the ef-

fective F statistics and the critical values of the first stage regression, for different spending

shocks, in the two states of small and large debt cost. A value greater than 0 means that

the shock is a relevant instrument for public spending in the given state of the economy.

The left panel of figure 8 reveals that shocks identified through SVAR (either with timing

or narrative sign restrictions) are relevant at all horizon when the cost of debt is initially

large. However, during episodes of small debt service, the relevance of SVAR shocks de-

clines at long horizon. On the other hand, Ramey 2011 news shocks are not relevant when

the cost of debt is large, and are relevant only at medium horizon when the cost of debt is

small. However, combining news shocks with either timing or narrative sign restriction

shocks improve the long term relevance of the first stage, as shown in the right panel of

figure 8.

48



FIGURE 8: INSTRUMENTS RELEVANCE

Note: This figure shows the difference between the effective F statistics and critical values of Olea
and Pflueger 2013 to test the first stage of the multipliers regression, with different government
spending shocks. The test is conducted in two possible states of the economy: small and large debt
cost.The left panel shows the result of the test with the three different shocks taken separately in
the first stage. The right panel shows the result of the test when either the timing or the narrative
sign restriction shocks are combined with Ramey 2011 news shocks.
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