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We study how the level of government debt affects the effectiveness of
monetary policy, that is, the elasticity of economic aggregates to interest
rate changes. We build a New Keynesian model where fiscal policy is non-
Ricardian and government debt is risk-free.Wealth effects generated by gov-
ernment bonds weaken the transmission of monetary policy to output. Us-
ing data on private ownership of U.S. public debt, we find that when the
debt-to-GDP ratio is one standard deviation above its mean, the response of
industrial production and unemployment to a monetary shock decreases by
0.75pp and 0.1pp, respectively, out to a 3-year horizon.
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Government debt has been rising in many advanced
economies, and it is projected to continue increasing in the next decades (Yared 2019).
For example, U.S. government debt currently represents more than 100% of GDP,
while it was less than 50% in the 1990s. Moreover, the Congressional Budget Office
(CBO) projects that the number will surpass 200% by 2051. The importance of pub-
lic debt in shaping economic outcomes is widely recognized in macroeconomics. Its
relevance covers a variety of questions, from its role as a tool to smooth the govern-
ment’s fiscal needs (Barro 1979) to generating a burden (D’Erasmo, Mendoza, and
Zhang 2016) and triggering recessions or slowing growth (Reinhart, Reinhart, and
Rogoff 2012). In this paper, we explore the role of government debt in the monetary
transmission mechanism.

Previous versions of the paper circulated under the title “Fiscal Fragility.” We thank James Cloyne,
Òscar Jordà, Aeimit Lakdawala, Dejanir Silva, Alp Simsek, Sanjay Singh, Robert Townsend, and Iván
Werning for their useful comments. The findings, conclusions, views, and opinions are solely those of the
authors and do not necessarily represent the views of the U.S. Department of the Treasury or the United
States government.

Nicolas Caramp is at the University of California, Davis (E-mail: ncaramp@ucdavis.edu). Ethan
Feilich is at the U.S. Department of the Treasury (E-mail: Ethan.Feilich@treasury.gov).

Received September 15, 2022; and accepted in revised form March 8, 2024.

Journal of Money, Credit and Banking, Vol. 0, No. 0 (August 2024)
© 2024 The Author(s). Journal of Money, Credit and Banking published by Wiley Periodicals
LLC on behalf of Ohio State University.

This is an open access article under the terms of the Creative Commons Attribution-NonCom-
mercial-NoDerivs License, which permits use and distribution in any medium, provided the
original work is properly cited, the use is non-commercial and no modifications or adaptations
are made.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjmcb.13215&domain=pdf&date_stamp=2024-10-01


2 : MONEY, CREDIT AND BANKING

Monetary policy has become the main macro-economic stabilization policy tool in
advanced economies. However, little is known about how the effectiveness of mone-
tary policy interacts with the level of government debt. The textbook analysis implies
that government debt has no impact on the effect of monetary policy on the real econ-
omy (see Woodford 2001, Galí 2015). In contrast, models that emphasize the impor-
tance of monetary and fiscal interactions highlight the relevance of government debt
in the dynamics of the economy but do not consider the consequences of high debt
levels for the effectiveness of monetary policy. This is the focus of our paper.
We study the role of government debt in a New Keynesian model in continuous

time. Since we focus on developed economies, we abstract from default risk and
assume that government debt is safe in nominal terms.1 Moreover, we assume that
fiscal policy is non-Ricardian or, in Leeper (1991) terminology, the economy is in
an “active fiscal/passive monetary” policy regime. In this setting, the government’s
budget constraint becomes a relevant equilibrium condition, and government debt
affects the real economy through wealth effects that are not fully offset by tax policy.
Our main theoretical result is that monetary policy is less effective in economies with
a higher level of public debt, meaning that the output response to changes in the
nominal interest rate is attenuated relative to low-debt economies.We then explore the
model’s predictions empirically and find that they are consistent with the U.S. data.
To understand the intuition behind the results, consider an economy where the

monetary authority increases the nominal interest rate. In the presence of nominal
rigidities, this implies an increase in the real interest rate and a reduction in initial
consumption. The magnitude of the effect depends on two forces. First, there is the
standard intertemporal substitution effect: when interest rates go up, households re-
duce present consumption in favor of future consumption. Second, there is the change
in the households’ wealth generated by the change in policy.
Households’ wealth depends on their labor income and their financial assets.

Wages, employment, and profits from ownership of firms respond to monetary pol-
icy only indirectly from the general equilibrium forces in the economy. In contrast,
holdings of government bonds are directly affected by changes in monetary policy.
Suppose all government debt is short term. Then, an increase in the nominal inter-
est rate represents a positive wealth effect from the bond holdings, as households get
a higher return for their savings.2 Absent a fiscal offset, this channel weakens the
recessionary effects of contractionary monetary policy interventions. Crucially, the
wealth effect generated by government debt is proportional to the stock of debt held
by households, where a larger stock generates a larger wealth effect.
Our results are in sharp contrast to the predictions obtained from the standard equi-

librium selection (the so-called “Taylor equilibrium”), in which fiscal variables are
irrelevant to the determination of equilibrium. Notably, this stark difference is not

1. See Arellano, Bai, andMihalache (2024) for a model of monetary policy and sovereign default risk.

2. Note that if government debt is positive, the household sector is a net saver in the aggregate, so it
benefits from an increase in the interest rate when debt is short term.
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NICOLAS CARAMP AND ETHAN FEILICH : 3

driven by differences in the wealth effects associated with government bonds. Mone-
tary policy always affects the valuation and return of government debt, independently
of the equilibrium selection criterion. However, the standard selection neutralizes
these wealth effects by assuming offsetting lump-sum transfers, such that the net ef-
fect is always zero. Thus, different government debt levels affect the fiscal response to
changes inmonetary policy, but they do not affect the dynamics of households’ wealth
and, therefore, the consumption response to changes in the policy rate. In contrast,
transfers do not offset these wealth effects in our non-Ricardian setting, opening the
possibility that the level of government debt affects the dynamics of the economy.
We then extend the main results to an economywith long-term government debt. In

this case, monetary policy generates an additional wealth effect that operates through
the repricing of assets. An increase in the policy rate reduces the price of long-term
government bonds, generating a negative wealth effect. Whether this repricing chan-
nel is sufficient to overturn the positive effect of higher returns on households’ sav-
ings depends on the duration of the debt. While the positive effect is independent of
the duration of government debt, the negative effect is stronger the longer the dura-
tion. Whether the net effect is positive or negative ultimately depends on whether a
higher interest rate increases or reduces the government debt burden since a positive
wealth effect is the counterpart of an increase in the government debt burden (and
vice versa). Thus, if contractionary monetary policy increases the government’s debt
burden, households will experience a positive wealth effect, and monetary policy be-
comes weaker with the level of government debt. Notably, the net effect is more likely
to be positive the more sticky prices are. In the extreme case in which prices are fully
rigid, the wealth effect of a contractionary monetary shock is positive for any duration
lower than that of a consol.
Finally, we explore the validity of the model’s predictions on U.S. data. We study

the interaction between identified monetary policy shocks using the Romer and
Romer (2004) narrative approach and the public debt position of private investors
using the data from Hall, Payne, and Sargent (2021). We extend the Jordà (2005)
local projections method to study this interaction in a dynamic setting, and we find
that high levels of government debt attenuate the effects of monetary policy on in-
dustrial production and the unemployment rate. When the privately-held government
debt-to-GDP ratio is one standard deviation above its mean, the response of indus-
trial production is diminished by 0.75pp, and the response of the unemployment rate
is reduced by 0.1pp, at a 3-year horizon. We also show that our results are robust to
considering the monetary shock series estimated by Miranda-Agrippino and Ricco
(2021) and the Blinder–Oaxaca decomposition suggested by Cloyne, Jordà, and Tay-
lor (2023). These results suggest that, in contrast to the standard analysis, the level of
government debt is an important source of time variation in the monetary transmis-
sion, such that higher levels of debt weaken the transmission of monetary policy.3

3. Moreover, the empirical results reject the standard formulation of active monetary regimes.
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4 : MONEY, CREDIT AND BANKING

Literature review. This paper is related to several strands of literature. First, the
paper is connected to the literature that studies the real effects of government debt.4

Ball and Mankiw (1995) study the crowding-out effect of government debt, while
Reinhart, Reinhart, and Rogoff (2012) argue that high debt levels are associated with
lower long-run growth. Our paper identifies the relationship between public debt and
monetary policy as a new channel throughwhich government debt can affect the econ-
omy.
Our paper also relates to discussions of sustainable public debt and stabilization

policies. D’Erasmo, Mendoza, and Zhang (2016) study empirical and theoretical
models of sovereign default and show the conditions under which public debt can
be considered sustainable when the government cannot commit to repaying its debts.
Leeper, Leith, and Liu (2021) show that in the absence of commitment, optimal mon-
etary policy faces an inflation bias, partly to stabilize the real value of government
debt. Davig, Leeper, andWalker (2011) study the theoretical limits of a government’s
ability to finance its debt through taxation and find that the tail events associated with
this limit imply an upward bias in inflation expectations that present a challenge to
monetary policymakers. These mechanisms highlight the interdependence of mone-
tary policy and the structure of government finances.
In addition, our paper contributes to the theoretical literature on New Keynesian

models and the Fiscal Theory of the Price Level (FTPL). Leeper (1991), Sims (1994),
and Woodford (2001) are early developments of the FTPL. Kim (2003) provides an
analysis combining studying the effects of the FTPL in a New Keynesian model.
Caramp and Silva (2023) show that fiscal policy is a crucial determinant of the wealth
effects in the monetary transmission mechanism.5 We extend their analysis and fo-
cus on the role of government debt in shaping the effectiveness of monetary policy.
Closely related is Cochrane (2001), who identifies the importance of maturity in de-
termining the path of inflation under the FTPL. Our analysis differs from his in that
we study the interaction between the debt level and monetary policy’s effectiveness.
Finally, our paper builds upon recent advances in econometric methods to exam-

ine the interaction between monetary policy and government debt. Estimating the
effects of monetary policy has a long history in macroeconomics.6 In the spirit of
Tenreyro and Thwaites (2016), Angrist, Jordà, and Kuersteiner (2018), Barnichon,
Matthes, and Ziegenbein (2022), and others, we augment the Jordà (2005) local pro-
jections model with nonlinear interactions to study the effect of government debt on
the transmission mechanism of monetary policy.7

4. See Elmendorf and Mankiw (1999) for a comprehensive review.

5. Bianchi and Melosi (2019) and Bianchi, Faccini, and Melosi (2022) are recent contributions study-
ing the consequences of monetary/fiscal interactions in economies with high levels of government debt.

6. See Ramey (2016) for a literature review.

7. (see also Ottonello and Winberry 2020, Alessandri and Venditti 2022, and Broner et al. 2022).
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NICOLAS CARAMP AND ETHAN FEILICH : 5

The rest of the paper is organized as follows. Section 1 describes themodel and Sec-
tion 2 studies the equilibrium dynamics. Section 3 presents the paper’s main results:
the relationship between the level of debt and monetary policy. Section 4 conducts
the empirical analysis and Section 5 concludes. All the proofs are in the Online Ap-
pendix.

1. THE MODEL

Time is continuous and denoted by t ∈ R+.8 The economy is populated by a large
number of identical, infinitely lived households and a continuum of firms that produce
final and intermediate goods. Final-goods producers operate in a perfectly competi-
tive market and combine intermediate goods using a Constant Elasticity of Substitu-
tion (CES) aggregator with elasticity ε > 1. Intermediate-goods producers use labor
as the only factor of production to produce a differentiated good that is traded in mo-
nopolistically competitive markets. We assume that intermediate-goods firms face a
pricing friction à la Calvo. Moreover, there is an infinitely lived government that sets
monetary and fiscal policy.
We study the determination of equilibrium of an economy in which fiscal policy

is described by a non-Ricardian rule, in the sense that primary surpluses do not au-
tomatically adjust to satisfy the budget constraint for every sequence of endogenous
and exogenous variables (see Woodford 2001). We shall see that this assumption is
crucial to obtain that the level of government debt matters for the economy’s response
to policy changes.

Households. Households have preferences given by

∫ ∞

0
e−ρt

[
C1−σ
t

1 − σ
− N1+φ

t

1 + φ

]
dt, (1)

where Ct denotes consumption in period t, Nt is hours worked, ρ > 0 is the instan-
taneous discount factor, and σ, φ ≥ 0. They face an intertemporal budget constraint
given by

∫ ∞

0
e−

∫ t
0 isdsPtCtdt ≤ B0 +

∫ ∞

0
e−

∫ t
0 isds[WtNt +�t + PtTt] dt, (2)

where it represents the nominal interest rate, Bt is a short-term (instantaneous) nomi-
nal bond,Wt is the nominal wage,�t is aggregate nominal profits, Tt is a government
lump-sum transfer, and Pt is the price level.

8. See Werning (2011) and Cochrane (2017) for formulations of the New Keynesian model in contin-
uous time.
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6 : MONEY, CREDIT AND BANKING

The households’ objective is to choose sequences [Ct,Nt]t≥0 to maximize (1) sub-
ject to (2), given B0. The households’ optimality conditions are given by

Nφt C
σ
t = Wt

Pt
,

Ċt
Ct

= σ−1(it − πt − ρ).

Firms. There are two types of firms in the economy: final-goods producers and
intermediate-goods producers. Final-goods producers operate in a perfectly compet-
itive market and combine a unit mass of intermediate goodsYt (i), for i ∈ [0, 1], using
the production function

Yt =
(∫ 1

0
Yt (i)

ε−1
ε di

) ε
ε−1

. (3)

The problem of a final-goods producer is given by

max
[Yt (i)]i∈[0,1]

PtYt −
∫ 1

0
Pt (i)Yt (i)di

subject to (3). The solution to this problem gives the standard CES demand

Yt (i) =
(
Pt (i)

Pt

)−ε
Yt, (4)

where Pt ≡
(∫ 1

0 Pt (i)
1−εdi

) 1
1−ε

is the aggregate price level.

Intermediate goods are produced using the following technology:

Yt (i) = Nt (i)
1−γ ,

with γ ∈ [0, 1). Intermediate-goods firms choose the price for their good, Pt (i), sub-
ject to the demand for their good, given by (4), taking the aggregate price level, Pt , and
aggregate output, Yt , as given. As is standard in New Keynesian models, we assume
that firms are subject to a pricing friction à la Calvo: firms are allowed to reset their
prices with Poisson intensity ρδ . Moreover, we assume that the government levies a
constant sales tax τ . Let P∗

t denote the price chosen by a firm that can set their price
in period t. Then, P∗

t is the solution to the following problem:

max
P∗
t

∫ ∞

0
e−(ρ+ρδ )s

(
Ct+s
Ct

)−σ Pt
Pt+s

[
(1 − τ )P∗

t Yt+s|t −Wt+sY
1

1−γ
t+s|t

]
ds,

where e−ρs
(
Ct+s
Ct

)−σ
Pt
Pt+s

is the households’ stochastic discount factor for nominal

payoffs,Yt+s|t represents the demand function faced at period t + s by a producer that
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NICOLAS CARAMP AND ETHAN FEILICH : 7

last set price in period t, that is,

Yt+s|t =
(
P∗
t

Pt+s

)−ε
Yt+s,

Yt denotes the aggregate demand at period t, and we used that Nt+s(i) = Y
1

1−γ
t+s|t . The

first-order condition associated with this problem is given by

∫ ∞

0
e−(ρ+ρδ )s

(
Ct+s
Ct

)−σ Pt
Pt+s

[
(1 − τ )P∗

t Yt+s|t −
ε

ε − 1

1

1 − γ
Wt+sY

1
1−γ
t+s|t

]
ds = 0.

Since P0 is predetermined in this continuous time setting, we normalize it to one, that
is, P0 = 1.

Government. The government’s intertemporal budget constraint is given by

Dg
0 =

∫ ∞

0
e−

∫ t
0 isds(τPtYt − PtTt )dt,

where Dg
0 denotes the government debt level in period 0. Note that we have assumed

that government debt is short term (instantaneous) here. We extend the analysis to
long-term bonds in Section 3. Moreover, in the Online Appendix we show that our
results extend to a setting with government spending.
An important feature for the determination of equilibrium is that fiscal policy is

described by a non-Ricardian rule, in the sense that primary surpluses do not auto-
matically adjust to satisfy the budget constraint for every sequence of endogenous and
exogenous variables. In particular, we follow Leeper (1991) and assume that the fiscal
authority adjusts the lump-sum transfers in response to the level of real government
debt outstanding, that is,

Tt = γ0 − γd
Dg
t

Pt
, (5)

while the monetary authority sets the nominal interest rate as a function of current
inflation, that is,

it = ρ + φππt + ut, (6)

where ut represents an innovation of the rule relative to its systematic response to
inflation. A non-Ricardian regime, also known as an “active fiscal/passive monetary”
regime, requires that γd ∈ [0, ρ) and φπ ∈ [0, 1).9 In contrast, a Ricardian regime, or

9. Note that if γd ∈ (0, ρ), there are solutions of the system that feature bounded paths for consumption
and inflation but an unbounded debt-to-output ratio and still satisfy the transversality condition. Here, we
adopt the convention in Leeper (1991) and focus on equilibria with a bounded debt-to-output ratio. For a
discussion of this point, see Cochrane (2023, Chapter 5.4)
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8 : MONEY, CREDIT AND BANKING

“active monetary/passive fiscal” regime, requires that γd > ρ and φπ > 1. For ease
of exposition, we focus on a non-Ricardian regime with γd = φπ = 0 in the main
text. This implies that lump-sum transfers are constant and the nominal interest rate
responds one-to-one to the monetary shock. We show in the Online Appendix that
all our results generalize to any γd ∈ [0, ρ) and φπ ∈ [0, 1). Moreover, in the Online
Appendix we also show that our results survive a generalization of the fiscal rule that
includes interest payments as long as the lump-sum transfers do not adjust to fully
neutralize the wealth effects generated by government bonds.10 For concreteness, we
study an economy hit by a monetary shock that leads to a mean-reverting process for
[ut]t≥0, that is, we assume that

ut = e−ψmtu0, u0 given,

with ψm > 0.

Market clearing and the aggregate price level. The market-clearing condition for
goods and bonds are given by

Ct = Yt, Bt = Dg
t .

Applying an appropriate law of large numbers, we get that the aggregate price level
is an average of prices set in different periods:

Pt =
(∫ t

−∞
ρδe

−ρδ (t−s)(P∗
s )

1−εds
) 1

1−ε
⇐⇒ P1−ε

t =
∫ t

−∞
ρδe

−ρδ (t−s)(P∗
s )

1−εds.

Differentiating the expression above, we get

(1 − ε)P1−ε
t

Ṗt
Pt

= ρδ (P
∗
t )

1−ε − ρδP
1−ε
t .

Defining the inflation rate as πt ≡ Ṗt
Pt
, we get

πt = ρδ

ε − 1

[
1 −

(
P∗
t

Pt

)1−ε]
.

Steady-state equilibrium and the irrelevance of government debt. Let the variables
without subscript denote their value in the zero-inflation steady state. In this equilib-
rium, policy is such that: (i) the fiscal variables are constant, that is, Tt = T for all t;
(ii) the nominal interest rate is it = ρ for all t. The steady-state allocation satisfies

10. In particular, we consider fiscal rules of the type Tt = γ0 − γd
Dgt
Pt

− γr
Dgt
Pt
(it − πt ). Our results re-

quire that γr < 1, that is, the lump-sum transfer does not completely finance the change in interest pay-
ments.
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NICOLAS CARAMP AND ETHAN FEILICH : 9

C = Y =
[

1

(1 − τ )(1 − γ )

ε

ε − 1

] 1−γ
γ+ϕ−σ (1−γ )

, (7)

N = Y
1

1−γ , (8)

Dg = τY − T

ρ
. (9)

These equations lead to the following result.

Proposition 1. Given τ , the steady-state level of output, consumption, and labor are
independent of the level of government debt, Dg.

The steady-state levels of output, consumption, and labor are determined by equa-
tions (7) and (8), which are independent of the level of debt, conditional on τ . Then,
equation (9) determines the combination of lump-sum transfers and debt levels con-
sistent with the government’s budget constraint. For example, a higher level of steady-
state debt is associated with a lower level of lump-sum transfers (recall that these are
transfers to the agents), which are used to pay the interest on the debt. The following
corollary provides a benchmark for the analysis that follows.

Corollary 1. Consider two economies like the one described here, with the same
preferences and technologies. If the steady-state level of distortionary taxes coin-
cides, their steady-state level of output, consumption, and labor also coincide.

This result provides a useful benchmark for our exercises in the following sections.
It states that two economies that differ only in their steady-state level of debt feature
the same steady-state allocation. However, we will show that, despite this, their dy-
namics after a monetary shock may differ.

2. EQUILIBRIUM DYNAMICS

To study the dynamics of the economy, we log-linearize the equilibrium conditions
around a steady state that features a constant path for the policy variables and zero
inflation. Let

ct = log(Ct ) − log(C) and yt = log(Yt ) − log(Y ).

Given the path of the nominal interest rate, [it]t≥0, the equilibrium is characterized by

ċt = σ−1(it − πt − ρ), (10)

π̇t = ρπt − κct, (11)
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10 : MONEY, CREDIT AND BANKING

and the intertemporal budget constraint∫ ∞

0
e−ρt ctdt =

∫ ∞

0
e−ρt[(1 − τ )yt + ςd (it − πt − ρ)] dt, (12)

where κ is a positive constant defined in the appendix, and ςd is the debt-to-output
ratio in the steady state (recall that the lump-sum transfers are constant, i.e., Tt =
T ∀t).11 Equation (10) is the households’ Euler equation and equation (11) is the
Phillips curve, which arises from the intermediate-goods firms’ optimal pricing de-
cisions. Finally, equation (12) is the households’ budget constraint, which states that
the present value of consumption equals the present value of after-tax income from
wages and profits, plus the interest income from government bond holdings. Noting
that the Euler equation implies∫ ∞

0
e−ρtρσ (ct − c0) dt =

∫ ∞

0
e−ρt (it − πt − ρ) dt,

we can rewrite the budget constraint as∫ ∞

0
e−ρt ctdt =

∫ ∞

0
e−ρt[(1 − τ )yt + ρςdσ (ct − c0)] dt, (13)

where the last term on the right-hand side represents the change in the real rate of
return on government bonds.
Next, we solve the model. We start with the case of rigid prices, which allows a

simple characterization. After that, we solve the general case with sticky prices.

Rigid prices. Before solving the full model, let us consider the case with rigid
prices, that is, κ = 0 so πt = 0 ∀t. The households’ Euler equation implies

ct = c0︸︷︷︸
level

+ σ−1
∫ t

0
(is − ρ)ds︸ ︷︷ ︸
slope

. (14)

The Euler equation determines the slope of the consumption path, which depends on
the path of the nominal interest rate and the Elasticity of Intertemporal Substitution
(EIS), σ−1. The level of the consumption path is determined by the households’ bud-
get constraint. Plugging equation (14) into the intertemporal budget constraint (13),
and using the market-clearing condition in the goods market and the dynamics of the
nominal interest rate after a monetary shock, we get

c0 = −σ−1 τ − ρςdσ

τ

u0
ρ + ψm

.

11. See the Online Appendix for a full derivation.
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NICOLAS CARAMP AND ETHAN FEILICH : 11

Note that the debt-to-output ratio ςd is a crucial component of the determination of
c0.

Sticky prices. It is useful to define the following two constants (which are the
eigenvalues of the system given by (10) and (11)):

ω = ρ +
√
ρ2 + 4σ−1κ

2
> 0, ω = ρ −

√
ρ2 + 4σ−1κ

2
< 0.

The next proposition characterizes the solution of the system (10) and (11), given the
path for the monetary shock ut , in closed form.

Proposition 2. The equilibrium path for consumption is given by

ct = eωt c0 + cmt ,

where

cmt ≡ σ−1 ρ + ψm

(ω + ψm)
(
ω + ψm

)(
eωt − e−ψmt

)
u0,

and the initial value c0 is given by

c0 = −σ−1 τ − ρςdσ

τ − ωςdσ

u0
ω + ψm

.

Given u0, the path of consumption, [ct]t≥0, is uniquely determined.

Proposition 2 characterizes the equilibrium path of consumption in the non-
Ricardian regime inwhich lump-sum transfers are constant. This solution differs from
the standard equilibrium selection, which relies on an interest rate rule that satisfies
the “Taylor principle.” The standard selection typically drops the budget constraint
(13) and instead assumes an interest rate rule of the form of (6) with φπ > 1. Then,
the equilibrium of the economy is the solution to the system of equations given by
(10), (11), and (6). However, there is no guarantee that such a solution will satisfy
the budget constraint (13). This problem is resolved by assuming that the path of the
lump-sum transfer [Tt]t≥0 automatically adjusts to satisfy the constraint, for exam-
ple, by assuming that γd > ρ in the fiscal rule (5). Crucially, the equilibrium paths of
consumption and inflation are independent of the level of government debt. In con-
trast, the equilibrium in Proposition 2 is obtained by assuming a monetary rule with
φπ = 0 and assuming that the path of the lump-sum transfer does not react to the
change in monetary policy.12 A key feature of this solution is that c0 depends on the
debt-to-output ratio, ςd .
In what follows, we make the following assumption.

12. In the Online Appendix, we show that all the results extend to non-Ricardian regimes with the
more general policy rules (5) and (6).
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12 : MONEY, CREDIT AND BANKING

Assumption 1. τ > ρςdσ .

The left-hand side of Assumption 1 captures the first-order effect of an increase
in consumption on tax revenues. The right-hand side captures the first-order effect
of the increase in consumption in t > 0 on the interest payments on the debt. An
increase in consumption pushes real interest rates up by σ , while the interest payments
on the debt in the steady state are given by ρςd . Hence, Assumption 1 implies that
a boom in consumption increases government revenues by more than it increases
the financing costs, so that it improves the government’s finances overall.13 Notably,
τ > 0 is a necessary condition for the assumption to hold. Under this condition, we
get the following result.

Proposition 3. Suppose Assumption 1 holds. Then,

∂c0
∂u0

< 0.

Proposition 3 establishes that the model generates standard comparative statics
with respect to a monetary policy shock, that is, that a contractionary monetary shock
reduces consumption in period 0. Assumption 1 is crucial in delivering this result
as strong wealth effects could overturn it. To understand why this is the case, note
that a monetary shock triggers two effects. First, we have the standard intertemporal
substitution effect, which operates through changes in the relative price of current and
future consumption, namely, the real interest rate. Through this channel, an increase
in the nominal interest rate tilts the path of consumption upward.14 Thus, fixing the
households’ wealth, the new path for the nominal interest rate will induce a lower
level of consumption in period 0. This is the standard channel emphasized in the New
Keynesian literature. Second, monetary policy generates wealth effects. Households’
wealth depends on their labor income and their financial assets. Wages, employment,
and profits from the ownership of firms respond to monetary policy only indirectly. In
contrast, holdings of government bonds are directly affected by changes in monetary
policy. The increase in the real rate increases the households’ interest income which,
because of the non-Ricardian fiscal policy, is not offset by a change in lump-sum
transfers. Thus, this becomes a positivewealth effect for the households. Assumption
1 guarantees that this positive wealth effect does not overturn the substitution effect.
It does so by guaranteeing that an increase in initial consumption is not affordable:
the increase in its cost would be greater than the increase in the households’ after-tax
income (i.e., 1 > (1 − τ ) + σςdρ). Thus, consumption in period 0 has to decline.

13. More formally, note that the government’s budget constraint is∫ ∞
0 e−ρt [τct − ρςdσ (ct − c0 )] dt = 0. Taking the derivative of the right-hand side with respect to
ct , we get e−ρt (τ − ρςdσ ). Thus, Assumption 1 implies that the revenue effect of a consumption boom
outweighs the increase in interest payments from the change in the real rate.

14. From the Euler equation, we have ċt > 0 ⇐⇒ it − πt > ρ.
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NICOLAS CARAMP AND ETHAN FEILICH : 13

The next section presents the paper’s main theoretical result, namely, that the level
of government debt affects the effectiveness of monetary policy. As we will see, the
wealth effects emphasized above will be a crucial component for the results.

3. MONETARY POLICY AND GOVERNMENT DEBT

In this section, we explore how the level of government debt affects the effective-
ness of monetary policy interventions, that is, the effect of government debt on the
elasticity of output to interest rate changes. As a benchmark, we begin by presenting
the irrelevance of the level of government debt in the standard Taylor equilibrium.

Irrelevance of debt in the Taylor equilibrium. Consider the equilibrium of an econ-
omy characterized by equations (10), (11), and (6), with φπ > 1 (and γd > ρ so that
equation (13) is also satisfied). The next proposition states that the level of debt is
irrelevant to the economy’s response to monetary shocks.

Proposition 4. Consider the equilibrium of an economy described by (10), (11), and
(6), with φπ > 1. Then,

∂2c0
∂u0∂ςd

= 0.

Proposition 4 formalizes a well-known result from the literature: fiscal variables
do not affect the economy’s response to monetary shocks in the standard equilibrium.
Note, however, that this result does not imply that the wealth effects emphasized in the
previous section are absent in this equilibrium. On the contrary, these wealth effects
are present but neutralized by an automatic (or passive) adjustment of the lump-sum
transfers. In particular, we have that

∂2
∫ ∞
0 e−ρt [ςd (it − πt − ρ ) + Tt ]dt

∂u0∂ςd
=

∫ ∞

0
e−ρt

[(
∂it
∂u0

− ∂πt

∂u0

)
+ ∂2Tt
∂u0∂ςd

]
dt = 0,

that is, the change in (the present value of) lump-sum transfers after a monetary shock
moves one-to-one with the change in total interest payments given a change in the
level of government debt. This is not the case in the non-Ricardian regime.

Government debt in the non-Ricardian regime. Consider two economies with the
same technology, preferences, distortionary taxes, and pricing frictions but that differ
in their steady-state level of government debt. As we showed in Proposition 1, both
economies have the same equilibrium allocation in steady state. The next proposition
shows that the consumption response to policy shocks is attenuated in the economy
with a higher level of government debt.
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14 : MONEY, CREDIT AND BANKING

Proposition 5. Suppose Assumption 1 holds. Then, the effect of monetary policy is
decreasing in the level of government debt, that is

∂2c0
∂u0∂ςd

> 0.

Proposition 3 established that an increase in the nominal interest rate reduces ini-
tial consumption. We explained that there were two effects: a substitution effect and
a wealth effect. Note that the substitution effect is independent of the level of gov-
ernment debt; it only depends on the elasticity of intertemporal substitution, σ−1.
In contrast, the wealth effect depends on the level of government debt: the effect is
stronger the larger the households’ holdings. And since the wealth effect is positive
after a contractionary monetary shock, the impact of monetary policy on initial con-
sumption decreases with the level of government debt.15

It is important to note that while we have primarily focused on the effects of policy
changes on period-0 consumption, the conclusions apply to the whole path. Recall
that

ct = eωt c0 + cmt .

From Proposition 2, we know that cmt is independent of ςd . Thus, by finding the effect
of debt on initial consumption, we obtain the effect on the entire consumption path.
To summarize, we have shown that the efficacy of monetary policy decreases with

the level of government debt. An important limitation of the results is that we have
assumed that government debt is short term. In reality, most government debt is long
term (e.g., the average maturity of U.S. debt is around 5 years). Next, we explore how
the presence of long-term government bonds affects the results.

Long-term bonds. Let us assume now that the government can also issue long-
term nominal debt. The long-term bond is a perpetuity with exponentially decaying
coupons, as in Woodford (2001). Formally, one unit of the bond at date t corresponds
to a promise to pay e−ρL(s−t ) in nominal terms at every date s ≥ t. The price of the
bond is given by

QL,t =
∫ ∞

t
e−

∫ s
t izdze−ρL(s−t )ds =

∫ ∞

t
e−

∫ s
t (iz+ρL )dzds,

and the bond duration in steady state is 1
ρ+ρL . Hence, by varying ρL, we can study

how the results change with the duration of government debt. For future reference,
note that a higher value of ρL implies a lower duration of the debt.

15. Note that as long as Assumption 1 is satisfied, contractionary monetary policy always reduces
initial consumption.
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NICOLAS CARAMP AND ETHAN FEILICH : 15

The households’ per-period budget constraint is now given by

ḂS,t + QL,t ḂL,t = itBS,t + (1 − QL,tρL)BL,t +WtNt +�t + PtTt − PtCt,

where (1 − QL,tρL)BL,t represents the coupon payment net of the “depreciation” of
the bond. Then, the households’ intertemporal budget constraint is given by∫ ∞

0
e−

∫ t
0 isdsPtCtdt = Dg

S,0 + QL,0D
g
L,0 +

∫ ∞

0
e−

∫ t
0 isds(WtNt +�t + PtTt ) dt,

where we have already imposed market clearing in the bonds market, and Dg
S,0 and

Dg
L,0 denote the stock of short-term and long-term government bonds, respectively.

Notably, initial debt now depends on the price of the long-term bond. This is the
only difference with respect to the previous model. The following result provides the
benchmark for this economy with long-term bonds.

Proposition 6. Given τ , the steady-state level of output, consumption, and labor are
independent of the level and duration of government debt.

This result is an extension of Proposition 1 and Corollary 1. It says that not only
the steady-state level of debt, Dg

S and D
g
L, is irrelevant for the steady-state allocation,

but the duration of long-term debt, ρL, as well.
Let us now consider the response of the economy to monetary policy shocks. The

Euler equation and the Phillips curve are still given by equations (10) and (11), re-
spectively. The only difference is in the intertemporal budget constraint, which in its
log-linear form is now given by∫ ∞

0
e−ρt ctdt =

∫ ∞

0
e−ρt[(1 − τ )yt + σρςd (ct − c0)]dt + dg0ςd,

where, up to first order,

dg0 = ςLqL,0,

and

qL,t = −
∫ ∞

t
e−(ρ+ρL )(s−t )(is − ρ)ds

is the first-order approximation of the bond price, QL,t , and where ςL denotes the

steady-state fraction of debt that is long-term, that is, ςL ≡ QLD
g
L

Dg
S+QLD

g
L
. Plugging these

expressions into the budget constraint, we get∫ ∞

0
e−ρt ctdt =

∫ ∞

0
e−ρt [(1 − τ )yt + σρςd (ct − c0)]dt − ςdςL

∫ ∞

0
e−(ρ+ρL )t (it − ρ )dt.

Hence, the budget constraint has an additional term that depends on the nominal in-
terest rate, it , the fraction of long-term bonds, ςL, and the bond’s duration, ρL.
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16 : MONEY, CREDIT AND BANKING

Solving the new system of equations, we get

c0 = −σ−1 τ − ρςdσ

τ − ωςdσ

u0
ω + ψm

− ωςdςL

τ − ωςdσ

u0
ρ + ρL + ψm

.

Note that the first term of this expression coincides with initial consumption in the
model with only short-term debt (see Proposition 2). The next proposition extends
Proposition 5 to the model with long-term government debt.

Proposition 7. Suppose Assumption 1 holds. Then, an increase in the nominal inter-
est rate reduces initial consumption, and the effect is stronger the higher the fraction
of long-term debt and the higher the bond duration, that is,

∂c0
∂u0

< 0,
∂2c0
∂u0∂ςL

< 0,
∂2c0
∂u0∂ρL

> 0.

Moreover, if ρL > |ω|,
∂2c0
∂u0∂ςd

> 0.

Long-term bonds introduce a new channel to the model in Section 1: the response
of the bond price to interest rate changes. Note that increases in the nominal interest
rate always reduce the bond price. Thus, long-term bonds reinforce the contractionary
effects of higher nominal rates.Moreover, this effect is stronger the higher the fraction
of long-term debt and the longer its duration. Crucially, there is a threshold duration
of government debt such that if the duration of government debt is lower than the
threshold, the positive effect of the change in the rate of return of bonds dominates
the negative effect of repricing, and higher government debt leads to weaker mone-
tary policy. This threshold is given by the absolute value of the negative eigenvalue
of the New Keynesian system of differential equations. To get some intuition behind
this condition, consider the effects of the degree of price flexibility, κ . It is straight-
forward to show that the threshold |ω| is increasing in κ . Then, a lower degree of
price flexibility reduces the lower bound on the duration of government bonds that
guarantees the result that monetary policy weakens as the level of government debt
increases. In the extreme case of rigid prices, that is, if κ = 0, we have that ω = 0,
so any duration shorter than a consol generates a weaker transmission. In contrast,
only the shortest duration leads to this result as prices become fully flexible. Intu-
itively, this comparative statics reflects the fact that monetary policy has weaker real
effects when prices are more flexible.16 As prices become more flexible, the real rate
follows more closely the nominal rate, a manifestation of the Neo-Fisherian forces
present in this model.17 Thus, as κ increases, the change in the real rate following

16. It is straightforward to see that
∣∣∣ ∂c0
∂u0

∣∣∣ is decreasing in κ .

17. For a detailed analysis of Neo-Fisherianism in the New Keynesian model, see Garín, Lester, and
Sims (2018).
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NICOLAS CARAMP AND ETHAN FEILICH : 17

Fig 1. Duration Threshold for
∂2c0
∂u0∂ςd

> 0 as a Function of κ .

Notes: The gray area corresponds to ρL > |ω| = − ρ−
√
ρ2+4σ−1κ

2 , that is, the region where
∂2c0
∂u0∂ςd

> 0.

a monetary shock becomes smaller, generating a smaller increase in (real) interest
income. In contrast, the initial repricing of long-term bonds depends only on the path
of the nominal rate, as the price level in period 0 is predetermined in the continuous
time setting. As a result, the repricing effect will tend to dominate under higher price
flexibility. Figure 1 shows the combination of ρL and κ that lead to the interest income
effect or the repricing effect to dominate.
From an economic perspective, the result depends on whether an increase in the

nominal interest increases or reduces the government’s debt burden. Note that the
positive wealth effect of government bonds we have emphasized until now is the
counterpart of a negative effect on the government’s budget, that is, an increase in
the debt burden. Similarly, if an increase in the nominal interest reduced the govern-
ment debt burden, this would imply a negative wealth effect for the households. As
noted above, when prices are more sticky (or the Phillips curve is relatively flat, as
argued to be the case for the United States, see Hazell et al. 2022), almost any finite
duration of government debt implies that higher nominal interest rates increase the
government’s debt burden and, therefore, the level of government debt weakens the
effect of monetary policy.
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18 : MONEY, CREDIT AND BANKING

To summarize, we have found that if the duration of government debt is not too
long, the efficacy of monetary policy decreases in the stock of government debt. In the
next section, we empirically test the model’s predictions by exploring the connection
between the level of government debt and the effectiveness of monetary policy.

4. EMPIRICAL EVIDENCE

In this section, we evaluate the validity of the model’s predictions on U.S. data.
Section 4.1 describes the data. Section 4.2 presents the econometric specification and
reports the empirical results. Section 4.3 conducts some robustness checks.

4.1 Data

Our baseline sample runs fromMarch 1969 to December 2007. Most of the macro-
economic series we use are taken from standard sources: the industrial production
index (Federal Reserve Board of Governors release G.17 Industrial Production and
Capacity Utilization); the U-3 measure of the unemployment rate (BLS Current Pop-
ulation Survey); the consumer price index (CPI) for all urban consumers (BLS CPI);
the producer price index for all commodities (BLS Producer Price Index); and the fed-
eral funds effective rate (Federal Reserve Board of Governors H.15 Selected Interest
Rates).
As the measure of the stock of government debt, we use data on privately-held

U.S. government debt provided by Hall, Payne, and Sargent (2021).18 Figure 2 plots
the path of the market value of privately-held U.S. government debt spanning our
sample period. We divide this measure by monthly estimates of nominal GDP (Stock
andWatson 2010).19 Figure 3 plots the resulting debt measure. The debt ratio reaches
a trough from 1970 until the early 1980s, before rising until the mid-1990s during the
Clinton administration, when it decreases steadily until it stabilizes in the early 2000s.
We then standardize the debt-to-GDP ratio to have a mean of zero and a standard
deviation of one.
Monetary policy changes are typically endogenous to changes in the macro-

economic outlook. Following the literature, we rely on the Romer and Romer (2004)
narrative measure of monetary policy shocks. We use an extended sample of shocks
available from March 1969 through December 2007 as estimated in Wieland and
Yang (2020).20 The Romer and Romer measure is estimated by regressing changes in
the federal funds rate on internal Federal Reserve Greenbook forecasts of the unem-

18. The most recent vintage of this data set may be found on George J. Hall’s website: https://people.
brandeis.edu/ ghall/.

19. The results are unchanged if we divide government debt by industrial production instead.

20. This series and the code for its estimation are maintained at https://www.openicpsr.org/openicpsr/
project/135741/version/V1/view.
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NICOLAS CARAMP AND ETHAN FEILICH : 19

Fig 2. Market Value of Privately-Held U.S. Government Debt.

Notes: From Hall, Payne, and Sargent (2021).

Fig 3. Debt-to-GDP.

Notes: From Hall, Payne, and Sargent (2021), Stock and Watson (2010), and authors’ calculations. The value is the ratio
of the market value of privately-held U.S. government debt divided by monthly nominal GDP.
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20 : MONEY, CREDIT AND BANKING

Fig 4. Identified Monetary Policy Shocks.

Notes: Estimated by Wieland and Yang (2020) based on the methodology of Romer and Romer (2004).

ployment rate, industrial production, and CPI inflation. The residual of this regression
is taken to represent changes in the stance of monetary policy purged of systematic
responses to current and expected future economic news. Figure 4 plots the shock
measure. We limit our sample to before the Global Financial Crisis of 2008 to avoid
issues related to the zero lower bound on the federal funds rate.

4.2 Empirical Methodology

For our empirical exercise, we employ a nonlinear variant of the Jordà (2005) lo-
cal projections estimator studied by Gonçalves et al. (2021), in which we incorpo-
rate a role for privately-held government debt in the transmission of monetary policy
shocks. This method has been used by Tenreyro and Thwaites (2016) and Angrist,
Jordà, and Kuersteiner (2018) to study the asymmetric effects of monetary policy
over the business cycle, and by Barnichon, Matthes, and Ziegenbein (2022) to study
asymmetries and state-dependence in the propagation of credit shocks. The methods
we use are similar to those of Broner et al. (2022), who study whether variation in
the share of public debt held by foreigners can explain the magnitude of government
spending multipliers.
Let Zt be our standardized measure of privately-held U.S. government debt, εMPt

be our identified monetary policy shock series, and Xt be a vector of controls. Our
baseline nonlinear local projections specification consists of the sequence of linear

 15384616, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

cb.13215, W
iley O

nline L
ibrary on [11/10/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



NICOLAS CARAMP AND ETHAN FEILICH : 21

regressions given by

�hyt+h = αh + βhεMPt + δhZt−1 + γ hZt−1ε
MP
t +

I∑
i=1

Xt−iθh + ωt+h, (15)

where h = 0 . . .H. As the debt-to-GDP ratio we are interested in is a predetermined
(state) variable at time t, we introduce the debt variable with a lag. Our control vari-
ables include lags of the shock series, the log of industrial production, the log of the
CPI, the log of the producer price index, and the federal funds rate. These variables
enter with a lag so as not to impose any restrictions on the contemporaneous response
to monetary policy shocks. In our baseline specification, we setH = 36 and I = 12.21

Throughout our analysis, we estimate standard errors using the approach of Newey
and West (1987) to correct for serial correlation.
The cumulative impulse response of the monetary policy shock at time t on our

outcome variables out to horizon h is a function of the debt measure and equal to

IRF (Zt−1) = βh + γ hZt−1.

As the debt measure is standardized, we obtain the impulse response at the average
debt level by setting Zt−1 = 0, in which case the cumulative impulse response func-
tion is simply the sequence {βh}Hh=0. In addition, we consider the case in which the
standardized debt measure is one standard deviation above its sample mean by set-
ting Zt−1 = 1, in which case the cumulative impulse response function is the sequence
{βh + γ h}Hh=0. The sequence {γ h}Hh=0 then represents the cumulative interaction be-
tween publicly-held government debt and monetary policy.
As a benchmark, the results in Figure 5 show the cumulative impulse responses

estimated via local projections excluding the debt interaction term in equation (15),
and are largely consistent with the results for the Romer and Romer (2004) shock
series as presented by Ramey (2016) in Figure 2, Panel B. As one-standard-deviation
increase in the Romer and Romer (2004) measure induces an increase in the Federal
funds rate by over 0.6pp within 6 months, reducing industrial production by over half
of a percentage point within 2 years, while unemployment rises by nearly 0.2pp. As
documented by Ramey (2016) among others, the Romer and Romer series produces
several puzzles, including an apparently expansionary effect on industrial production
and unemployment on impact, as well as a significant and persistent “price puzzle.”22

21. Our results are robust to altering the number of lags, which we demonstrate in Section “Robust-
ness to alternative lag lengths.” Moreover, in Section “Kitagawa–Oaxaca–Blinder local projections,” we
consider a specification with a full set of interaction terms between the controls and the debt variable, as
proposed by Cloyne, Jordà, and Taylor (2023) in their Oaxaca–Blinder decomposition. All our results are
robust to this alternative.

22. As we demonstrate in Section “Robustness to alternative monetary policy shocks,” our results
survive the use of shocks identified via high-frequency movements in financial markets as proposed
by Gurkaynak, Sack, and Swanson (2004) and Bernanke and Kuttner (2005), which do not exhibit the
price puzzle.
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22 : MONEY, CREDIT AND BANKING

Fig 5. Monetary Policy Shocks in the Linear Model.

Notes: Cumulative impulse responses to a one-standard-deviation increase in the Romer and Romer (2004) monetary
policy shock measure. Ninety percent confidence intervals are provided.

Finally, we also estimate the impact response of the real value of government debt to
the monetary shock, which represents a quantification of the repricing effect of long-
term bonds highlighted in the previous section. We find that a monetary contraction
of one standard deviation induces a reduction in the real value of debt of 0.16pp.
Results for equation (15) are presented in Figure 6. The impulse response functions

in solid line show the effects of a one-standard-deviation Romer and Romer shock
when our debt measure is at its sample mean. Consistent with the literature, these re-
sponses show a drop in industrial production of nearly 0.5pp within 1 year, together
with an increase in the unemployment rate of 0.1pp at the 2-year mark. As noted, the
impulse response of the CPI appears to exhibit the price puzzle, rising by 0.2pp out
to 2 years. Shown in dash line are the same impulse responses when privately-held
government debt is one standard deviation above the sample mean entering period t.
By contrast, these impulse responses show a diminished response of industrial pro-
duction and unemployment. Industrial production falls in line with the mean case but
recovers more quickly after the 1-year mark. Likewise, unemployment recovers more
quickly in the case with high debt, returning to the mean within 2 years.
Figure 7 plots the cumulative interaction between privately-held government debt

and the Romer and Romer shock, which is equal to the difference between the im-
pulse response functions presented in Figure 6. As noted, the level of debt causes a
statistically significant difference in the impulse response functions of industrial pro-
duction and the unemployment rate to the Romer and Romer shock. When our debt
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Fig 6. Monetary Policy Shocks in the Nonlinear Model.

Notes: Cumulative impulse responses to a one-standard-deviation increase in the Romer and Romer (2004) monetary
policy shock measure. The impulse response function in solid line represents the case where privately-held government
debt is at the sample mean. The dash line impulse response function represents the case where the debt measure is one
standard deviation above the sample mean.

measure is one standard deviation above its sample mean, the response of industrial
production reflects a nearly 0.75pp increase relative to the mean case within 3 years.
Similarly, the increase in the unemployment rate is over 0.1pp lower in the high-debt
case out to 3 years.
These findings are consistent with the predictions of the model laid out in Sec-

tions 1–3. Namely, when government debt is higher, the effectiveness of monetary
policy, measured as the elasticity of output to changes in the path of the nominal
interest rate, decreases.

4.3 Robustness

4.3.1 Robustness to alternative lag lengths. We consider whether our empirical re-
sults are sensitive to the lag length, I, in equation (15). Figures 8 and 9 replicate
Figures 5 and 7, varying the number of lags used of both the control variables and
the monetary policy shock. As seen in the figures, the estimated cumulative impulse
response functions and the cumulative interaction are remarkably insensitive to the
choice of lag length.

Robustness to alternative monetary policy shocks. We consider whether our em-
pirical results are sensitive to an alternative method of identifying monetary policy
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24 : MONEY, CREDIT AND BANKING

Fig 7. Cumulative Interactions in the Nonlinear Model.

Notes: The cumulative interaction between monetary policy shocks and the debt measure after a one-standard-deviation
increase in the Romer and Romer (2004) monetary policy shock measure. Ninety percent confidence intervals are pro-
vided.

shocks. In the spirit of Gurkaynak, Sack, and Swanson (2004) and Bernanke and
Kuttner (2005), we consider monetary policy shocks identified by high-frequency
variation in federal funds futures markets. The key identifying assumption underly-
ing these methods is that any variation in the 3-month-ahead fed funds futures rate
within a narrow window of time bracketing an announcement by the Federal Open
Market Committee should reflect the announcement alone rather than news about
macro-economic events. We use the shock series estimated by Miranda-Agrippino
and Ricco (2021) which purges the raw financial market shocks of the “information
effect” of central bank announcements by regressing the measure on Greenbook fore-
casts of macro-economic data available to the Federal Reserve officials at the time of
an announcement. Figure 10 plots this shock measure.
Figures 11 and 12 replicate Figures 5 and 7, replacing the Romer and Romer (2004)

shock measure with the measure identified by Miranda-Agrippino and Ricco, which
spans January 1991 to December 2009. We estimate cumulative impulse responses
using equation (15) with 12 lags of the following control variables: the log of in-
dustrial production, the log of the CPI, the Gilchrist and Zakrajšek (2012) excess
bond premium, and the 1-year Treasury rate. Of additional note, we follow Miranda-
Agrippino and Ricco in using the 1-year Treasury rate as our indicator of the stance
of monetary policy rather than the federal funds rate.
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NICOLAS CARAMP AND ETHAN FEILICH : 25

Fig 8. Robustness to Alternative Lag Lengths in the Linear Model.

Notes: Cumulative impulse responses to a one-standard-deviation increase in the Romer and Romer (2004) monetary
policy shock measure.

Fig 9. Robustness to Alternative Lag Lengths in the Nonlinear Model.

Notes: The cumulative interaction between monetary policy shocks and the debt measure after a one-standard-deviation
increase in the Romer and Romer (2004) monetary policy shock measure.
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26 : MONEY, CREDIT AND BANKING

Fig 10. Identified Monetary Policy Shocks.

Notes: Estimated by Miranda-Agrippino and Ricco (2021).

Fig 11. High-Frequency Identification in the Linear Model.

Notes: Cumulative impulse responses to a one-standard-deviation increase in the Miranda-Agrippino and Ricco (2021)
monetary policy shock measure.
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NICOLAS CARAMP AND ETHAN FEILICH : 27

Fig 12. High-Frequency Identification in the Nonlinear Model.

Notes: The cumulative interaction between monetary policy shocks and the debt measure after a one-standard-deviation
increase in the Miranda-Agrippino and Ricco (2021) monetary policy shock measure.

In Figure 11, we note two observations. First, the Miranda-Agrippino and Ricco
shocks induce contractionary responses of industrial production and the unemploy-
ment rate that are similar in magnitude to those induced by the Romer and Romer
measure despite theminimal overlap in the two samples. Second, unlike the responses
using the Romer and Romer series, the response of the CPI exhibits no significant
price puzzle.
As noted, Figure 12 plots the estimated cumulative interaction between privately-

held government debt and monetary policy using the high-frequency identified
shocks. An economy with privately-held government debt one standard deviation
above the mean exhibits less severe responses of industrial production, with declines
dampened by between 0.2 and 0.3pp out to 2 years. Furthermore, the unemployment
rate rises by nearly 0.75pp less in the high-debt case than in the mean debt case within
2 years. These results have the same direction as those under the Romer and Romer
shocks and provide evidence for the dampening mechanism explored in the main text.

Kitagawa–Oaxaca–Blinder local projections. As an additional robustness test, we
alter equation (15) following Cloyne, Jordà, and Taylor (2023) to admit a Kitagawa–
Oaxaca–Blinder decomposition of estimated impulse responses (Kitagawa 1955,
Blinder 1973, Oaxaca 1973). As noted by Cloyne, Jordà, and Taylor, the Kitagawa–
Oaxaca–Blinder framework is used in applied microeconomics to decompose the ef-
fects of a policy innovation into three separate determinants: (i) a direct effect, or the
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28 : MONEY, CREDIT AND BANKING

average treatment effect of a policy innovation on the outcome variable, (ii) a com-
position effect, or a bias introduced by nonrandom assignment of the treatment, and
(iii) an indirect effect of the policy innovation altering the relationship between the
outcome and control variables. Let Xt be a vector of control variables, which now in-
cludes the debt measure, and let εMPt be our identified monetary policy shock series.
The Kitagawa–Oaxaca–Blinder specification is given by

�hyt+h = αh + βhεMPt︸ ︷︷ ︸
direct effect

+ (Xt − X̄)εMPt �h︸ ︷︷ ︸
indirect effect

+ (Xt − X̄)�h︸ ︷︷ ︸
composition effect

+ ωt+h. (16)

Adapting this decomposition to the present setting, the Kitagawa–Oaxaca–Blinder
local projections setup can be used to decompose the impulse response of macro-
economic time series into analogous channels. The indirect effect we estimate will
include the cumulative interaction between private ownership of government debt and
the transmission of monetary policy shocks. In this setting, we return to using the
Romer and Romer (2004) measure of identified monetary policy shocks and include
as controls 12 lags of each of the following: the log of industrial production, the log
of the CPI, the log of the producer price index, and the Federal funds rate.
Under the Kitagawa–Oaxaca–Blinder decomposition, the cumulative impulse re-

sponse of a monetary policy shock at time t on the outcome variable out to horizon h
is a function of the state at time t, which includes the levels of each control variable:

IRF (Xt ) = βh + (Xt − X̄)�h.

As we are interested in the average treatment effect of stabilization policy conditional
on the level of debt, we estimate impulse responses where xt = x̄ for each control
variable except for our debt measure, which we set equal to zero, representing the
sample-mean-debt case, or one, representing the case where the debt measure is ele-
vated by one standard deviation relative to the sample mean.
Figure 13 replicates Figure 7 using the Kitagawa–Oaxaca–Blinder specification.23

The figure demonstrates that the main results of the paper are supported. When the
cumulative interaction is significant, we see that the response of industrial production
shows a substantial dampening of approximately 3pp out to 2 years relative to the
mean case when the debt measure is elevated by one standard deviation. In addition,
the unemployment rate rises by approximately 0.3pp less in the high-debt case than in
the mean-debt case out to 3 years, although there is a period within 1 year for which
the interaction is significantly more contractionary.

23. Note that we do not reproduce the linear case, as a linear Kitagawa–Oaxaca–Blinder specification
coincides with the original linear local projections specification.
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Fig 13. Cumulative Interactions in the Kitagawa–Oaxaca–Blinder Model.

Notes: The cumulative interaction between monetary policy shocks and the debt measure after a one-standard-deviation
increase in the Romer and Romer (2004) monetary policy shock measure.

5. CONCLUSION

This paper explores the role of government debt in the monetary transmission
mechanism. We build a New Keynesian model where fiscal variables affect the deter-
mination of equilibrium. We find that the effectiveness of monetary policy becomes
weaker in high-debt economies. Behind this result, there is a wealth effect from the
revaluation of public debt after a change in the nominal interest rate. We test the
model’s implications empirically and find that high government debt levels attenuate
the effects of monetary policy on industrial production and the unemployment rate,
consistent with the model.
This analysis has important implications for the conduct of monetary policy. Most

advanced economies are currently experiencing high levels of debt. Our findings im-
ply that the efficacy of monetary policy decreases in these environments, calling for
stronger interventions to stabilize the economy. However, this recommendation con-
flicts with the secular decline of policy rates, which limits the room for monetary
policy accommodation. In light of this, future research should focus on understand-
ing how other policy tools (e.g., unconventional monetary policy and fiscal policy)
are affected by government debt.
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