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Abstract

We study the joint optimal fiscal and monetary policy response to the large
shocks that have affected the US economy between 2020 and 2024. Our
approach allows for occasionally binding constraints on the monetary policy
rate and on a household borrowing constraint. A benevolent policymaker
seeks to minimize social losses due to the volatility of inflation, the output
gap, and the difference in the marginal utility of consumption of borrowers
and savers. Optimal monetary policy manages a standard inflation-output
tradeoff while optimal fiscal policy sets transfers countercyclically to limit
the inequality between different types of households. Through the lens of the
model, the actual monetary policy tightening was too slow and not strong
enough to contain inflationary pressures upon liftoff from the zero bound.
Similarly, the first round of fiscal transfers was not generous and persistent
enough, while the second was unwarranted.
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Figure 1: US macroeconomic outlook 2019-2023.
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Note: The figure shows real GDP (top-left), core PCE inflation (top-right), the Federal Funds rate (bottom-left)

and fiscal transfers (bottom-right) in the US between 2019:Q1 and 2024:Q3.

1 Introduction

During the last five years, most economies around the world experienced two large

shocks. First, the Covid-19 pandemic triggered unprecedented disruption across

the global economy. Then, large supply shocks sent inflation to levels not seen since

the oil crisis of the 1970s. Against this backdrop, policy authorities responded

in size and at pace, deploying a range of monetary and fiscal tools to stabilize

macroeconomic outcomes. As an example, Figure 1 documents the dynamics of

real GDP (top-left panel), core PCE inflation (top-right panel), the Federal Funds

rate (bottom-left panel) and the primary fiscal balance (bottom-right panel) for

the United States between 2019 and 2023.

Motivated by these macroeconomic gyrations and the powerful and multi-

dimensional policy response, this paper examines the monetary and fiscal policy
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response to large shocks. Our approach compares a plausible illustration of the

underlying forces that drove the main macroeconomic aggregates since 2020 with a

normative analysis of how fiscal and monetary policy should have been conducted

through the lens of a benchmark New Keynesian model.

The framework that we propose contains heterogeneity at the household level

as in Cúrdia and Woodford (2016). A simple financial friction that limits private

risk sharing (an exogenous borrowing constraint) can make fiscal transfers relevant

for the determination of the equilibrium. At the same time, we also explicitly take

into account the lower bound on the monetary policy rate as a constraint on the

central bank’s ability to stabilize aggregate variables.

A benevolent policymaker that can set both fiscal and monetary policy seeks

to minimize the variation of a linear combination of inflation, the output gap,

and a distributional gap between the marginal utility of those households who are

constrained by borrowing limits and those who are not. In the special case in

which the borrowing constraint always bind but the lower bound on the policy

rate is always slack, we derive analytically optimal targeting rules for fiscal and

monetary policy. The monetary policy rule trades off inflation and the output gap

as in the baseline New Keynesian model (Woodford, 2003a). The fiscal rule aims

to achieve co-movement in the marginal utility gap between borrowers and savers

and the output gap, thus implying that optimal fiscal policy is countercyclical as

long as the borrowing constraint remains binding.

A simulation exercise generalizes these results to the case in which the lower

bound on the policy rate and the borrowing constraint can be occasionally binding.

First, we back out the shocks that match the profile of the key aggregate variables

from the model under simple policy rules. Then, we ask how the profile of those

variables would have looked if policy had been conducted optimally. Under optimal

policy, the Covid recession would have been half as deep and also significantly

shorter, with negligible disinflationary pressures. The policymaker can achieve

this outcome with a combination of a commitment to keep the nominal interest

rate at zero for three more quarters than in practice (until the end of 2022) and a

twice as generous initial fiscal stimulus.

Optimal policy also approximately halves the post-pandemic inflation spike.

In this case, however, the gains in terms of inflation stabilization come at the
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cost of a long recession, with the output gap remaining negative throughout the

simulation horizon. When the nominal interest rate increases, the liftoff is sharp

and very large. This commitment to an aggressive monetary policy tightening is

what keeps inflation close to target. On the fiscal front, the initial increase in

transfers is not only larger but also more persistent than in practice. However, the

policymaker eventually raises taxes. Therefore, the overall profile of fiscal policy

is very different from the one observed in the data.

Overall, our paper provides an analytical and quantitative characterization of

the policy tradeoffs in response to large macroeconomic disturbances. As such, our

work is related to a growing literature that examines optimal monetary and fiscal

policy in the presence of the zero bound constraint on interest rates (Eggertsson

and Woodford, 2003; Eggertsson and Woodford, 2006; Eggertsson, 2010), and a

set of more recent papers examining the consequences of incomplete risk sharing

for macroeconomic stabilization and welfare (Andres et al., 2013; Bilbiie et al.,

2020; Benigno et al., 2020; Ferrero et al., 2023; Corbellini, 2025).1

An important feature of our model is the desire of borrowing-constrained agents

to delever in the face of adverse shocks. The interaction of this force with the lower

bound on the nominal interest rate has been a constant theme of the literature since

the seminal papers by Eggertsson and Krugman (2012), Guerrieri and Lorenzoni

(2017), Korinek and Simsek (2016) and Farhi and Werning (2016) in relation to

the 2008 financial crisis.

Given the magnitude of the shocks involved, the recent literature has devoted

considerable attention to both the Covid recession (see, for example, Faria-e-

Castro, 2021; Eichenbaum et al., 2021; Guerrieri et al., 2022; Crump et al., 2024;

Gertler and Cirelli, 2025) and the subsequent inflation surge (see, for example,

Guerrieri et al., 2021; Lorenzoni and Werning, 2023; Ferrante et al., 2023; di

Giovanni et al., 2022; di Giovanni et al., 2023; Benigno and Eggertsson, 2023;

Eggertsson and Kohn, 2023; Gagliardone and Gertler, 2024; Comin et al., 2024;

Giannone and Primiceri, 2024; Bernanke and Blanchard, 2025). In this respect,

our contribution is to provide a joint account of the key macroeconomic variables

1In turn, both these strands of the literature are related to classic contributions on optimal
fiscal and monetary policy, such as, for example, Lucas and Stokey (1983), Chari et al. (1991),
Benigno and Woodford (2004), Siu (2004) and Correia et al. (2008).

4



around these two episodes.

Finally, our work is also related to the recent literature on fiscal inflation

(Bianchi et al., 2023; Cochrane, 2023; Hazell and Hobler, 2024; Smets and Wouters,

2024; Barro and Bianchi, 2025), which extends and refines ideas from the fiscal

theory of the price level (Leeper, 1991; Sims, 1994; Woodford, 1995).

The rest of the paper is organized as follows. Section 2 introduces the model.

Section 3 presents the linear-quadratic framework for optimal policy analysis and

derives the targeting rules for fiscal and monetary policy abstracting from occa-

sionally binding constraints. Section 4 illustrates the optimal joint conduct of

fiscal and monetary following the Covid-19 recession and subsequent bout of in-

flation taking full account of the occasionally binding constraints via numerical

simulations. Finally, Section 5 concludes.

2 Model

This section describes the key building blocks of the model. As in Cúrdia and

Woodford (2016), households are ex-ante identical, but at any point in time their

preferences are heterogeneous due to the stochastic realization of the coefficient of

relative risk aversion. A random switch in this utility parameter delivers a sep-

aration between savers and borrowers. At the beginning of time households sign

state-contingent contracts, but only have access to payoffs from those contracts in

the event of a new utility parameter draw. Intermittent access to the contract pay-

ments makes risk-sharing imperfect while avoiding ever-diverging marginal utilities

of income due to different individual histories. In addition, borrowers are subject

to an occasionally binding exogenous borrowing constraint.

The rest of the model is standard. Imperfectly competitive wholesale firms

set prices on a staggered basis. Retailers are perfectly competitive and combine

intermediate inputs to produce the final consumption good. The government con-

ducts fiscal and monetary policy to address the inefficiencies arising from nominal

rigidities and imperfect risk sharing.

Below, we present the problem of each economic actor. Further details on

the microfoundations of the household problem with intermittent access to state-

contingent transfers and the full derivations of the equilibrium conditions are in
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the appendix.

2.1 Households

A continuum of measure one of ex-ante identical households populate the economy.

At time t, a household can be of type b (“borrower”) or s (“saver”). Households

maximize the present discounted value of utility

Vτt
0 ≡ E0

{
∞∑
t=0

exp(ε̃rt )

[
(Cτt

t )
1−στt

1− στt
− χn

(N τt
t )1+φ

1 + φ

]}
,

where τt ∈ {b, s} indicates the type at time t, Cτt
t consumption of goods, and N τt

t

hours worked. The parameter β ∈ (0, 1) is the individual discount factor, στt the

coefficient of risk aversion (with 0 < σb < σs), φ > 0 the inverse elasticity of labor

supply, and χn is a positive parameter that determines steady state hours worked.

The shock exp(ε̃rt ) is an exogenous disturbance to the rate of time preference.2

The type τ evolves according to an independent two-state Markov chain. With

probability δ ∈ [0, 1], the type remains unchanged. With probability 1 − δ, a

household draws a new type, independently of the previous one. The probability

of drawing type τ is ξτ ∈ [0, 1]. Since we assume the economy consists of a

continuum of households of measure one, the probability of drawing a certain type

corresponds to the share of that type in the population. To simplify the notation,

we let ξb = ξ, which in turn implies ξs = 1− ξ.

Households sign state-contingent contracts with each other at time t0 ≤ 0 to

insure against idiosyncratic and aggregate risk. A competitive insurance agency

provides the payments associated with such contracts. These payments, however,

take place if and only if a household draws a new type in period t and before

knowing the new type.

The beginning-of-period financial wealth inclusive of transfers for a household

of type τ is

Aτ
t ≡ Rt−1max{Dt−1 +Bt−1 − Lt−1, 0}+ Γτ

t ,

2We abstract from labor supply shocks, which in our model would be collinear to productivity
shocks.
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where Dt denotes private credit, Bt government bonds, Lt private debt, and Γτ
t

insurance transfers.3 Government bonds and private loans are perfect substitutes,

and thus carry the same gross nominal return Rt.

The budget constraint for a household who is a saver at time t is

PtC
s
t + (1− ν̃τn)(Dt +Bt) = As

t + (1− τn)WtN
s
t + Ωs

t − PtT
s
t ,

where Pt is the consumer price index, Wt is the nominal wage, Ωs
t denotes profits

rebated to savers from intermediate goods producers, and T s
t are taxes. Savers are

subject to the income tax rate 0 ≤ τn < 1. However, a fraction 0 ≤ ν̃ < 1 of the

household’s gross saving Dt + Bt is tax deductable. This formulation mimics the

tax advantages to saving, including via pension contributions, in place in many

advanced economies.4 Because of the tax shield, saver households need exchange

only (1 − τn)ν̃ + (1 − ν̃) = 1 − ν units of nominal consumption to obtain one

unit of saving, where ν ≡ ν̃τn. As we show in the appendix, a positive value of ν

implies that the borrowing constraint binds in steady state. We assume that the

government bears the fiscal cost associated with the tax deductability of savings.

The budget constraint for a household who is a borrower at time t is

PtC
b
t − Lt = Ab

t + (1− τn)WtN
b
t + Ωb

t − PtT
b
t .

In addition, borrowers are subject to an exogenous—although potentially time-

varying—debt limit, similar to the one in Eggertsson and Krugman (2012) and

Benigno et al. (2020)
Lt

Pt

≤ Θt,

where Θt > 0.5

3The appendix shows that the redistribution of financial wealth between borrowers and savers
who change type at time t implies At = Rt−1Bt−1.

4For example, in the United States, employees may make elective deferrals into 401(k) retire-
ment plans which, up to some limit, reduce taxable income. Similarly, in the United Kingdom,
salary sacrifice schemes reduce taxable pay in exchange for employee benefits, which can include
payments into a pension scheme.

5In principle, all households are subject to the borrowing constraint. We abstract from its
presence for savers since, in equilibrium, such a constraint would never bind for households of
this type.
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The key difference between this model and one with either complete markets, or

one with incomplete markets and fixed types, is that the expected future marginal

utility of consumption is a weighted average of the marginal utility conditional on

no type change and the average marginal utility of the two types.6

2.2 Firms

A representative retailer combines intermediate goods according to a technology

with constant elasticity of substitution ϵ > 1

Yt =

[∫ 1

0

Yt(f)
ϵ−1
ϵ df

] ϵ
ϵ−1

,

where Yt(f) represents the intermediate good produced by firm f ∈ [0, 1]. Ex-

penditure minimization implies that the demand for a generic intermediate good

is

Yt(f) =

[
Pt(f)

Pt

]−ϵ

Yt, (1)

where Pt(f) is the price of the variety produced by firm f and the aggregate price

index is

Pt =

[∫ 1

0

Pt(f)
1−ϵdf

] 1
1−ϵ

.

Intermediate goods producers operate in monopolistic competition, are owned

by savers and borrowers according to their shares in the population, and employ

labor to produce variety f according to

Yt(f) = exp(εzt )Nt(f),

where εzt is an exogenous productivity shock.

Intermediate goods producers receive a constant labor subsidy τw, such that

the nominal wage bill is (1 − τw)WtNt(f). We assume that the government sets

this subsidy so that the labor market equilibrium is efficient in steady state.

6As in Cúrdia and Woodford (2016), the marginal utility of consumption is independent of the
household type history. The same result also holds for the multiplier on the borrowing constraint,
which is specific to this model.
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As in Calvo (1983), intermediate goods producing firms keep their price un-

changed with probability α ∈ (0, 1). Those that can adjust choose the price of

their product P̃t(f) to maximize expected future profits conditional on no further

changes, taking as given the demand for their variety and their marginal cost,

which is equal to the real wage (wt ≡ Wt/Pt) net of the labor subsidy divided by

productivity

MCt =
(1− τw)wt

exp(εzt )
,

and is independent of firm-specific characteristics.

The optimal price setting decision for firms that adjust at time t is the solution

of

max
P̃t(f)

Et

{
∞∑
j=0

(αβ)j
exp(ε̃rt+j)

exp(ε̃zt )

λt+j

λt

[
(1 + τ f )

P̃t(f)

Pt+j

− exp(επt+j)MCt+j

]
Yt+j(f)

}
,

subject to (1), where τ f > 0 is a subsidy that makes steady state production

efficient and επt is an exogenous cost-push shock. Since we assume that shares are

non-tradable and the two types of households own firms in proportion to their size

in the population, the discount factor for future profits corresponds to the average

marginal utility of consumption

λt = ξλbt + (1− ξ)λst ,

where λτt = (Cτ
t )

−στ
is the marginal utility of type τ .

2.3 Fiscal Policy, Market Clearing, and Private Debt Dy-

namics

The budget constraint for the fiscal authority implies that public debt in nominal

terms evolves according to

Bt = Rt−1Bt−1 + PtGt − PtT̃t,
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where Gt are exogenous real government purchases and T̃t are tax revenues net of

transfers in real terms

T̃t = ξT b
t + (1− ξ)T s

t − τ fYt − (1− ξ)ν(Dt +Bt).

The final term captures the fiscal cost of the tax deductability of saving. We focus

on a steady state in which lump-sum taxes are the same across types (T b = T s),

although we will consider policy configurations with type-specific taxes over the

business cycle. In addition, we assume the income tax finances the employment

subsidy (τn = τw), so that the effects of these policies are fiscally neutral.

The goods market equilibrium requires that total production equals the sum

of consumption of the two types and government spending

Yt = ξCb
t + (1− ξ)Cs

t +Gt.

In the credit market, total lending must equal total borrowing

ξLt = (1− ξ)Dt.

Finally, per-capita real private debt, derived by aggregating the budget con-

straint of new and existing borrowers over their respective measures, evolves ac-

cording to

Lt

Pt

= δ
Rt−1

Πt

Lt−1

Pt−1

+ Cb
t − (1 + τ f )Yt + T b

t

− (1− δ)
Rt−1

Πt

Bt−1

Pt−1

− (1− ξ)(1− τn)
Wt

Pt

(N b
t −N s

t ).

The last expression shows that probability of not changing type drives the persis-

tence of private debt.

For a given specification of fiscal and monetary policy, an imperfectly compet-

itive equilibrium for this economy is a sequence of quantities and prices such that

households and firms maximize their objectives subject to the relevant constraints

and all markets clear. The analytical appendix reports the full list of variables

and the equilibrium conditions for the private sector.
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3 Optimal Policy Problem

This section derives a linear-quadratic (LQ) characterization of the jointly optimal

fiscal and monetary policy problem. The LQ approach allows us to derive some

analytical results and is tractable enough to study numerically cases in which

the lower bound on the nominal interest rate and the borrowing constraint are

occasionally binding.

A second-order approximation to the welfare-based loss function around the

efficient steady state contains components reflecting the effects of distortions gen-

erated by both nominal rigidities and imperfect risk sharing. In two special cases,

we are able to derive targeting rules that fully characterize the optimal policy

plan. The targeting rules demonstrate how optimal fiscal policy accounts for the

potential tradeoff between stabilizing the effects of the two key distortions in the

model.

We proceed by presenting the welfare-based loss function, the log-linearized

equilibrium conditions that constrain the optimal policy problem, and a pair of

targeting rules for fiscal and monetary abstracting from occasionally binding con-

straints, which we bring back in section 4.

3.1 Loss Function

We derive the loss function for the economy by taking the average of the utility

functions of borrowers and savers, weighting each type according to their share in

the population. A second-order approximation of the resulting objective around

an efficient zero-inflation steady state in which the marginal utility of the two

types is the same gives

L0 ∝
1

2
E0

[
∞∑
t=0

βt
(
x2t + λππ

2
t + λωω

2
t

)]
, (2)

where xt ≡ yt − y∗t is the deviation of output from its efficient level, defined as

y∗t =
1

σ̄ + φ
[(1 + φ)εzt + σ̄sggt], (3)
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with σ̄−1 ≡ ξsbc/σ
b + (1− ξ)ssc/σ

s, πt is the inflation rate, and ωt ≡ σscst − σbcbt is

the marginal utility gap.7

The relative welfare weights in equation (2) are both positive. In particular,

the relative weight on inflation is

λπ ≡ ϵ

γ(σ̄ + φ)
,

where γ ≡ (1− α)(1− αβ)/α and sτc ≡ Cτ/Y is the steady-state consumption-to-

output ratio for type τ . The relative weight on the marginal utility gap is

λω ≡ ξ(1− ξ)σφ
σ̄ + φ

,

where σφ ≡ φ−1 + sbcs
s
cσ̄/(σ

bσs).

As in a large class of New Keynesian models, the loss function features squares

of the output gap and inflation. Their presence in the loss function reflects the two

distortions associated with price rigidities. First, such rigidities open up a ‘labor

wedge,’ causing the level of output to deviate from its efficient level. Second, stag-

gered price setting implies an inefficient dispersion in prices, which is proportional

to the rate of inflation.

The square of the marginal utility gap enters the loss function to capture the

welfare costs of financial markets incompleteness. In particular, even though in

steady state the marginal utility of consumption of the two types is the same,

limited access to a full set of state-contingent securities generates excessive volatil-

ity of marginal utilities over time. In turn, this distortion affects the ability of

households to smooth their consumption away from the steady state, leading to

the presence of ωt in the loss function. When a shock tightens the borrowing con-

straint, the amount of credit that borrowers can obtain is less than the desired

level, thus increasing their marginal propensity to consume relative to savers.8

7From now on, all variables should be understood as log-deviations from the efficient steady
state unless otherwise stated.

8As long as some fraction of savings is tax-deductable (ν̃ > 0), the borrowing constraint binds
also in steady state because the additional incentives to save make the real interest rate lower
than the inverse of the individual discount factor. Away from the steady state, shocks can make
the borrowing constraint more or less tight, or even not binding.
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Imperfect risk sharing therefore is a source of welfare losses that a benevolent

policymaker takes into account when setting optimal fiscal and monetary policy.

3.2 Log-Linearized Equilibrium Conditions

In this section, we report the set of log-linearized equilibrium conditions, expressed

in terms of welfare-relevant variables, that constrain the LQ approximation to the

optimal policy problem.

Taking the average of the Euler equations of borrowers and savers yields the

aggregate demand equation

xt = −σ̄−1(it − Etπt+1 − r†t ) + Etxt+1, (4)

where it is the net nominal interest rate, and r†t is the equilibrium real interest rate,

that is, the real interest rate consistent with a zero output gap in every period.

Differently from the baseline New Keynesian model, the equilibrium real interest

rate is partly endogenous given its relationship with the expected quasi-difference

of the marginal utility gap

r†t ≡ r∗t + (σω + δξ)Etωt+1 − (σω + ξ)ωt, (5)

where σω ≡ ξ(1 − ξ)σ̄(sbc/σ
b − ssc/σ

s) > 0.9 A shock that forces borrowers to cut

consumption in order to delever increases the marginal utility gap and generates

downward pressure on the equilibrium real interest rate (and vice versa). The

exogenous component of r†t corresponds to the efficient real interest rate in the

baseline New Keynesian model

r∗t ≡ εrt − σ̄(y∗t − Ety
∗
t+1) + σ̄sg(gt − Etgt+1),

where εrt ≡ ε̃rt+1 − ε̃rt is an aggregate demand shock.

9The reason why σω is positive is that borrowers have a lower coefficient of relative risk
aversion than savers (σb < σs), which, coupled with an equal steady state marginal utility of
consumption, implies that their steady state consumption share is relatively higher (sbc > ssc).
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The Phillips curve is

πt = γ[(σ̄ + φ)xt + σωωt + επt ] + βEtπt+1. (6)

Because of the different labor supply behavior of borrowers and savers, imperfect

risk sharing affects inflation dynamics through the marginal utility gap as in Cúrdia

and Woodford (2016), thus playing the role of an endogenous cost-push shock.

In addition to the aggregate demand and aggregate supply equations, which

are typical of the baseline New Keynesian model, we need to keep track of the

heterogeneity between borrowers and savers due the lack of full risk sharing. The

difference between the Euler equations of the two types gives an equation for the

marginal utility gap

ωt =
ν

1− ν
µ̂t + δEtωt+1, (7)

where µ̂t ≥ −1 is the Lagrange multiplier on the collateral constraint. Equation

(7) makes clear that the tightness of the borrowing constraint drives the dynamics

of the marginal utility gap. This observation will be central to understand the role

of fiscal policy in our experiments.

The approximation of the borrowing constraint gives

ℓt ≤ θt, (8)

where ℓt is the log-deviation of real private debt from its steady state value and

θt is the log-deviation of the exogenous component of the borrowing limit from its

steady-state level Θ.

As a consequence of the heterogeneity between borrowers and savers, private

debt dynamics matter for the macroeconomic equilibrium. Real private debt

evolves according to

ℓt =
δ

β
(ℓt−1+ it−1−πt)+

1

ηℓ

[(
sbcσ̄

σb
− 1− τ f

)
xt − (1− ξ)σφωt + (τ̃ bt − τ̄ bt )

]
, (9)

where ηℓ ≡ ℓ/Y is the steady state ratio of private debt to GDP. Private debt

crucially depends on fiscal policy. The variable τ̃ bt is a modified tax for borrowers,

which corresponds to the actual lump-sum tax net of the transfers received through
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the insurance agency, defined as

τ̃ bt ≡ ηττ
b
t −

(1− δ)ηb
β

(it−1 + bt−1 − πt), (10)

where ητ ≡ T/Y and ηb ≡ b/Y are the steady state GDP shares of tax revenues

and government debt, respectively, and the term τ̄ bt is a combination of exogenous

shocks

τ̄ bt ≡ sbcsgσ̄

σb
gt −

(
sbcσ̄

σb
− 1− τ f

)
y∗t .

Finally, we also need to account for the evolution of government debt. In

log-deviations from steady state, the government budget constraint is

bt =
1

β
(it−1 + bt−1 − πt)−

1

ηb
[ξτ̃ bt + (1− ξ)τ̃ st − τ fxt − ft], (11)

where bt is the log-deviation of real government debt from steady state. Like for

borrowers, we have defined a modified tax for savers as

τ̃ st ≡ ηττ
s
t +

(1− δ)ηb
β

(it−1 + bt−1 − πt), (12)

while the term ft is a combination of exogenous shocks defined as

ft ≡ sggt + τ fy∗t .

All the exogenous shocks (εrt , ε
z
t , ε

π
t , gt, θt) follow stationary autoregressive pro-

cesses with persistence ρj ∈ (0, 1) and innovations ujt ∼ i.i.d. N (0, σ2
j ) for j =

{r, z, π, g, θ}.
Given the three policy instruments {it, τ̃ bt , τ̃ st }∞t=0, the exogenous shocks and

initial conditions on the state variables {ℓ−1, b−1, i−1}, an approximated imper-

fectly competitive equilibrium for this economy is a sequence {xt , r†t , πt, ωt, ℓt,

bt, µ̂t}∞t=0 that satisfies (4), (5), (6), (7), (8), (9), and (11) ∀t ≥ 0, as well as the

non-negativity constraints µt ≥ 0 and it ≥ 0.
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3.3 Optimal Targeting Rules

This section builds some intuition for the quantitative experiments, which include

occasionally binding constraints and we will solve numerically, by studying two

simplified examples. First, we consider the case in which the borrowing constraint

never binds. Second, we examine optimal policy when the borrowing constraint is

always binding. In both cases, we assume the nominal interest rate never violates

the ZLB (it > 0 ∀t). We focus on the commitment solution for comparability with

the numerical experiments in the next section.10

The main result is that, in both examples, the optimal monetary policy tar-

geting rule is identical to the one obtained in the baseline New Keynesian model.

In addition, when the borrowing constraint binds, optimal fiscal policy balances

a tradeoff between the stabilization of the distortions caused by imperfect risk

sharing and those caused by nominal rigidities.

We begin with the case in which the collateral constraint never binds outside

the steady state (µ̂t = −1 ∀t). This example is particularly simple because, from

equation (7), we can see that the marginal utility gap is constant and independent

of policy. As a consequence, the cost-push shock component associated with the

marginal utility gap in the Phillips curve disappears. Therefore, the loss function

only depends on output and inflation, as in the standard New Keynesian model.

Moreover, because private debt enters neither the aggregate demand equation (4)

nor the Phillips curve (6), the solution of the optimal policy problem corresponds

to a standard flexible targeting rule that trades off inflation and the change in the

output gap

ϵπt + xt − xt−1 = 0. (13)

In this special case, Ricardian equivalence holds and fiscal policy has no bearing

on the equilibrium allocation. Despite its simplicity, this case clarifies that in our

model fiscal policy is effective only if the borrowing constraint binds or is expected

to bind at some point in the future, whether because of the realization of exogenous

shocks or the implementation of certain policies.

10We abstract from time-inconsistency considerations. An alternative interpretation is that
the results that we present in this section are optimal from the timeless perspective (Woodford,
1999).
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In the second case that we study analytically, we assume that the collateral

constraint always binds (µ̂t > −1 ∀t). Inspecting the linearized equilibrium condi-

tions, we can observe that taxes on savers (τ̃ st ) only enter the government budget

constraint (11), while taxes on borrowers (τ̃ bt ) only enter the government budget

constraint and the dynamics of private debt (9). Therefore, we can characterize the

optimal policy plan without imposing those two equations as constraints and back

out ex-post the fiscal instruments that support the implied allocation. Moreover,

since the nominal interest rate only enters aggregate demand (4), aside from the

government budget constraint and the dynamics of private debt, we can also drop

that constraint and calculate the monetary instrument residually. With a similar

logic, since the Lagrange multiplier on the borrowing constraint only enters the

evolution of the marginal utility gap (7), we can exclude that expression from the

set of constraints and back out the implied multiplier ex-post. Finally, private

debt does not enter any remaining equilibrium condition other than the borrowing

constraint (8), which thus can be used to back out its value residually.11

Given these simplifications, the optimal policy problem under commitment

is fully forward-looking and boils down to minimize the per-period loss function

subject to the Phillips curve

min
{xt,πt,ωt}∞t=0

E0

[
∞∑
t=0

βt(x2t + λωω
2
t + λππ

2
t )

]
,

subject to

πt = γ[(σ̄ + φ)xt + σωωt + επt ] + βEtπt+1, ∀t ≥ 0,

plus the initial time-0 constraints that make optimal policy time-invariant.

After substituting the constraint into the objective to eliminate inflation, the

first order condition for output gives again the targeting rule for monetary policy

(13) that we have derived in the case in which the borrowing constraint never

binds. The central bank continues to trade off output and inflation exactly as in

the baseline New Keynesian model. Even though the borrowing constraint binds,

11Effectively, a version of Ricardian equivalence holds also in this case. The borrowing con-
straint at equality determines the amount of private debt. Its law of motion then pins down
the tax on borrowers consistent with the equilibrium. As long as the intertemporal government
budget constraint holds, the exact timing of taxes on savers and debt is irrelevant.
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distributional concerns (summarized by the marginal utility gap) do not enter

directly the optimal targeting rule for monetary policy.

The first order condition for the marginal utility gap gives an equation that we

can interpret as a targeting rule for fiscal policy

ωt + χππt = 0,

where χπ ≡ γλπσω/λω. Given that the optimal targeting rule for monetary policy

implies a negative relation between inflation and the output gap, we can also

rewrite the optimal targeting rule for fiscal policy as

ωt −
χπ

ϵ
xt = 0.

The fiscal authority should aim to move the marginal utility gap and the output

gap in the same direction since χπ > 0. Intuitively, a shock that creates a negative

marginal utility gap corresponds to a situation in which borrowers’ consumption

is suboptimally high relative to savers’ consumption. In these circumstances, the

fiscal authority should push output below its efficient level and create a recession.

The fiscal rule feeds back into the monetary policy rule, because in this scenario the

central bank, faced with a negative output gap, would tend to inflate the economy.

This logic also works in reverse, but only as long as the borrowing constraint binds.

Therefore, the fiscal authority faces a limit on how much its transfers can support

borrowers’ consumption.

Albeit not fully symmetrical, optimal fiscal policy is countercyclical and focuses

on addressing the lack of full risk sharing due to financial market incompleteness.

In this sense, we obtain a full separation of tasks. Monetary policy manages the

aggregate tradeoff between inflation and output gap, while fiscal policy manages

the distributional inefficiencies. The two dimensions, however, interact, as the

optimal targeting rule for fiscal policy demonstrates.

The next section extends the optimal policy analysis to the case of occasionally

binding constraints on the borrowing limit and the monetary policy instrument.
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4 Quantitative Experiments

This section presents our main results, demonstrating the dimensions along which

fiscal policy can complement monetary policy in stabilizing large shocks when the

lower bound on the nominal interest rate and the borrowing constraint can be

occasionally binding.

A combination of exogenous shocks generates a large recession, similar to the

downturn observed in the United States after the onset of the Covid-19 pandemic,

followed by the sharp inflation surge that characterized the post-pandemic period.

In the baseline scenario, fiscal and monetary policy follow simple feedback rules

subject to shocks. The recession is associated with a tightening of the borrowing

constraint and an extended period at the ZLB, which continues well into the

recovery.

Optimal policy operates under commitment subject to non-negativity con-

straints on the interest rate and the multiplier on the borrowing constraint. The

monetary authority sets the nominal interest rate while the fiscal authority seeks

to relax the borrowing constraint via transfers, which however cease to be effective

when the borrowing constraint becomes slack.

Before illustrating our results, we discuss the specification of the policy rules,

the process for the exogenous shocks, the simulation methodology, and the cali-

bration of the model.

4.1 Constructing the Baseline Scenario

The baseline scenario aims to capture the key features of US macroeconomic data

between 2019 and 2023. The scenario combines a baseline specification of fiscal and

monetary policy with a minimal set of shocks that replicate the evolution of output,

employment, inflation, and the policy rate. We also match some dimensions of

fiscal policy and credit conditions that have a direct mapping in the model. In

subsequent sections, we use these shocks to simulate counterfactual histories under

alternative assumptions about fiscal and monetary policy.

In the baseline scenario, we assume that the central bank follows a standard

interest rate feedback rule (Taylor, 1993) that responds to inflation and the output
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gap with some inertia (Clarida et al., 1999)

it = ρiit−1 + (1− ρi) (ψππt + ψxxt) + uit,

where ρi ∈ (0, 1) is the inertia parameter, ψπ > 1 and ψx > 0 are the coefficients on

inflation and the output gap, respectively, and uit ∼ N (0, σ2
i ) is an i.i.d. exogenous

monetary policy shock.

For the fiscal authority, in the baseline scenario we constrain taxes on borrower

and savers to be the same (τ bt = τ st = τt), and assume a simple feedback rule

η−1
b τt = ψbbt−1 + uτt ,

where ψb > 0 and uτt ∼ N (0, σ2
τ ) is an i.i.d. exogenous tax shock.12 We calibrate

ψb to a small value, albeit sufficient to ensure that the intertemporal government

budget constraint is satisfied for any path of the nominal interest rate. Therefore,

given the assumption ψπ > 1, monetary policy is ‘active,’ while fiscal policy is

‘passive’ in the terminology of Leeper (1991).

The baseline scenario assumes that the model is at steady state for periods

t ≤ 0. The first quarter in which shocks start occurring is 2019Q1. We use the

growth rate of real GDP and employment, quarterly percentage changes in the Core

PCE price index and the level of the Federal Funds rate to extract innovations to

demand (urt ), productivity (uzt ), cost-push (uπt ) and monetary policy (uit) shocks.

We extract government spending shocks (ugt ) directly from the detrended series

for real government consumption expenditures. In addition, we assume that the

transfer component of the CARES Act and of the American Rescue Plan Act

(corresponding to 6.5 and 9 percentage points of GDP, respectively) map directly

into fiscal innovations (uτt ) in 2020Q2 and 2021Q1 (Bureau of Economic Analysis,

2021). Finally, using data on credit card loans, we introduce a shock that tightens

the borrowing constraint (uθt ) by 15%.13

12The modified tax rates on borrowers and savers (10) and (12) remain type-specific because
of the insurance transfers.

13The data that we use is the series “Consumer Loans: Credit Cards and Other Revolving
Plans, All Commercial Banks” from the Board of Governors of the Federal Reserve, available
on FRED, Federal Reserve Bank of St. Louis. Data on credit card issuance and bank lending
standards also support the idea of a significant tightening of credit conditions in early 2020
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We solve the model using a piecewise-linear solution method to account for the

possibility that (i) the zero lower bound on the short-term nominal interest rate

becomes binding and/or (ii) the borrowing constraint (8) becomes slack.14 This

approach accounts for the possibility that the occasionally binding constraints

may apply in future periods but not for the risk that future shocks may cause

the constraints to bind. Thus, our approach, which is based on the methods

developed by Guerrieri and Iacoviello (2015) and Harrison and Waldron (2021),

abstracts from the skewness in the expected distribution of future endogenous

variables arising from the possibility of being constrained in future.15

4.2 Parameter Values

Table 1 reports the parameter values used in the simulations. The individual

discount factor β takes the standard value of 0.99. We then pick the tax de-

ductability parameter so that the annualized steady state real interest rate is 2.5%

(ν̃ = 0.012). The share of borrowers (ξ = 0.33) is line with the evidence on bor-

rowing constrained households in Kaplan et al. (2014). We set the probability that

the type does not change (δ) equal to 0.917 to generate some persistence in private

debt as in the data.16 Following Cúrdia and Woodford (2016), we choose the ratio

between the coefficient of risk aversion of the two types (σb/σs) equal to 0.2, and

back out their levels by imposing that the inverse elasticity of output to the real

interest rate σ̄ in the aggregate demand equation (4) is equal to one, a common

value in the literature (e.g. Gaĺı, 2015).

We assume that the inverse elasticity of labor supply (φ) is equal to 1, within

the range of the macro estimates (Peterman, 2016), though closer to the estimates

from micro data (Chetty et al., 2011). Also standard is the value for the elasticity

(Horvath et al., 2023).
14In our model, a binding zero lower bound on the short-term nominal interest rate also implies

a zero nominal rate of return to savings. Theoretically, a zero lower bound on savings rates
arises from the existence of an unmodeled zero-interest-bearing alternative saving instrument
(e.g. cash). In practice, the evidence on negative interest rates (e.g. Eisenschmidt and Smets,
2019) suggests that deposit rates feature a hard floor at zero, although anecdotally some banks
may have introduced new fees on deposit accounts when official interest rates became negative.

15The online appendix of Ferrero et al. (2023) contains a full description of the approach.
16The calibrated value for δ implies an expected duration of three years before a household

draws a new type and receives the transfers from the insurance agency.
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Table 1: Parameter values.

Parameter Description Value

β Individual discount factor 0.990
ν̃ Share of tax-deductable savings 0.012
ξ Fraction of borrowers 0.333
δ Probability of not changing type 0.917
σb Coefficient of risk aversion (borrowers) 0.731
σs Coefficient of risk aversion (savers) 3.654
φ Frisch labour supply elasticity 1.000
ϵ Elasticity of substitution among varieties 6.000
α Probability of keeping price unchanged 0.870
τn = τw Labor subsidy / income tax rate 0.300
ηℓ Private debt to (quarterly) GDP ratio 1.280

ψπ Taylor rule coefficient on inflation 1.500
ψx Taylor rule coefficient on output gap 0.125
ρi Interest rate smoothing 0.750
ψb Fiscal feedback parameter 0.010
sg Government spending to GDP ratio 0.139
ηb Government debt to (quarterly) GDP ratio 4.200
ητ Tax revenues to GDP ratio 0.350

ρj AR coefficient of exogenous shocks 0.600
σj Standard deviation of exogenous shocks 0.003

of substitution among varieties (ϵ = 6), which we choose to deliver a steady state

markup of 20%. The labor subsidy to firms, which also corresponds to the income

tax rate, is 30% (τw = τn = 0.3). While we assume the existence of a subsidy

to eliminate the steady state monopolistic distortion, this parameter remains im-

portant in governing the optimal monetary policy tradeoff between inflation and

the output gap (see equation 13). The value of the probability that firms do not

adjust their price in a quarter (α = 0.87) is in line with the recent estimates in Del

Negro et al. (2015), which implies a slope of the Phillips curve of γ(σ̄+φ) = 0.04,

not far from the estimates in Hazell et al. (2022). Finally, using data on total

household debt minus mortgage debt from the New York Fed Quarterly Report

on Household Debt and Credit, we calibrate the steady-state share of private debt
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share of annual GDP (ηℓ/4) to 32%, in line with US data for 2019.17

The monetary policy rule parameters on inflation and the output gap (ψπ = 1.5

and ψy = 0.125) are standard in the literature since (Taylor, 1993). The persis-

tence (ρi) is squarely within the range of estimates in Clarida et al. (2000). The

fiscal policy rule parameter is close to the smallest value that ensures intertemporal

solvency of the government budget constraint (ψb = 0.5). The steady-state govern-

ment debt share of annual GDP (ηb/4) corresponds to 105%, while the steady-state

government spending share of GDP (sg) corresponds to 13.9%. Both numbers are

in line with US data at the end of 2019, just before the Covid-19 pandemic began.

The steady state government budget constraint implies a ratio of tax revenues to

GDP equal to 35% (ητ = 0.35).

4.3 The Baseline Scenario

Figure 2 shows the baseline scenario (solid black lines) for output (top-left panel),

employment (top-right panel), year-over-year inflation (bottom-left panel), and

the nominal interest rate (right panel) in the model. Output and employment

are expressed in percent deviations from steady state. Inflation and the nominal

interest rate are in annualized percentage points.18

The colored bars correspond to the contributions of the structural shocks in

each quarter. We extract the shocks using the piecewise Kalman filter proposed by

Giovannini et al. (2021), which allows for more shocks than observable variables,

as is the case in our model.19

Shortly after the beginning of the pandemic, output falls by almost 9% but

recovers relatively quickly (mid 2021). Employment declines at the same time

as output but its fall exceeds 10% and remains below trend for longer, until the

2021. Inflation falls by about 1 percentage point by mid 2020, recovers to target

17In the model, we adjust per-capita debt ℓ by the share of borrowers ξ to ensure proper
comparability with the data. The appendix describes how we use per-capita debt-to-GDP to
back out χn, and a number of other steady-state variables.

18The observation equations for output and employment include trend growth of 2% and 1%,
respectively. The figure for inflation adds an inflation target of 2% to the model, while our
calibration implies that the level of the steady state nominal interest rate is 2.5%, which we also
add back to the figure.

19While the inversion procedure also includes labor supply shocks, the smoother implies that
their contribution to the observable variables is negligible.
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Figure 2: Baseline scenario and shock decomposition.
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Note: The solid black lines correspond to the baseline scenario for output (top-left panel), employment (top-

right panel), year-over-year inflation (bottom-left panel) and the nominal interest rate (bottom-right panel). The

colored bars (see the legend for details) correspond to the combination of exogenous shocks that, in each period,

generate the simulated data.

by mid 2021 and then starts soaring. The nominal interest rate reaches the its

lower bound in mid 2020 and remains there until the first quarter of 2022.

Demand and credit shocks (light blue and yellow bars, respectively) account

for the bulk of the trough in output during the most acute phase of the pandemic.

Monetary policy (orange bars) plays an important stimulatory role starting in the

second half of 2021, essentially offsetting the demand headwinds. By then, credit

shocks become a positive contributor to output dynamics. Towards the end of

the sample, demand shocks keep output above trend, while the main negative

contribution comes from markup shocks (turquoise bars).

The picture for employment is similar, with the key difference that productiv-
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ity (dark blue bars) plays a bigger role both during the contraction, making the

employment recovery slower than that of output, and during the boom at the end

of the sample, when its contribution turns positive.

The shock decomposition for inflation is very stark. Initially, negative markup

shocks drag inflation below target, with monetary policy only partially able to

cushion the fall. From the second half of 2020, the contribution of markup shocks

becomes positive and large. During this period, monetary policy shocks are the

other key driver of inflation, while demand shocks only matter towards the end of

the sample.

Markup shocks and monetary policy shocks account for the bulk of the decline

in the interest rate. The fact that early in the sample monetary policy shocks

represent a negative contribution to the path of the nominal interest rate suggests

that the Fed was perhaps too slow in cutting the interest rate given output and

inflation dynamics. Once the nominal rate reaches its lower bound, a combination

of credit (early during the recession), productivity and especially demand shocks

explain the data, with monetary policy shocks playing also an important role

especially in the second half of 2021 and in 2022. Markup, and later demand,

shocks drive the liftoff.

Figure 3 reports the implied dynamics and shock decomposition for four key

unobservable variables: the output gap (top-left panel), the equilibrium real inter-

est rate (top-right panel), the multiplier on the borrowing constraint (bottom-left

panel) and the marginal utility gap (bottom-right panel).20

Because the smoother assigns a very small role to government spending shocks,

equation (3) implies that productivity shocks are essentially the only driver of the

efficient level of output. Given the linearity of the production function (yt = εzt+nt)

and our calibration for σ̄ and φ (both equal to one), in our sample the model

output gap approximately maps into observed employment (xt ≈ nt). Therefore,

the narrative for the historical decomposition of employment also applies to the

output gap. Our model hence suggests an output gap in excess of -10% at the

peak of the Covid recession. By 2022, output is back to its efficient level, while

20In the figure, for the sake of readability, we report the normalized multiplier νµ̂t = µt − µ,
which is equivalent to the deviation of µt from its steady state value. Accordingly, the units on
the vertical axis are percentage point deviations from steady state.
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Figure 3: Shock decomposition of four unobservable variables.
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Note: The solid black lines correspond to the output gap (top-left panel), the equilibrium real interest rate

(top-right panel), the (normalized) multiplier on the borrowing constraint (bottom-left panel) and the marginal

utility gap (bottom-right panel) in the baseline scenario. The colored bars (see the legend for details) correspond

to the combination of exogenous shocks that, in each period, generate the simulated data.

shocks to productivity and, especially, demand explain the boom in the latter part

of the sample.

The equilibrium real interest rate shows an important contribution from credit

shocks between mid-2020 and the second half of 2021, with demand and produc-

tivity shocks also playing a role. As expression (5) shows, the equilibrium real

interest rate in our model is partly endogenous and depends on the evolution of

the marginal utility of consumption, which is, in turn, driven by the multiplier on

the borrowing constraint. When the constraint binds and the multiplier is posi-

tive, borrowers can access less credit than desired. While negative demand shocks

induce some deleveraging, the exogenous credit contraction makes the borrowing
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constraint bind for four quarters. As a consequence, the marginal utility gap in-

creases (consumption of borrowers is suboptimally low relative to that of savers)

and the equilibrium real interest rate collapses.

The last point that the shock decomposition makes clear is the role of fiscal

policy. The fiscal transfers contribute to relax the tightness of the borrowing

constraint by pushing in the opposite direction of negative credit shocks. The

figure shows that the first installation of the fiscal transfers was not large enough

to completely offset the impact of the credit crunch occurred in 2020. Conversely,

the second deployment roughly undoes the contribution of the credit shock in early

2021.

4.3.1 Optimal Commitment Policy in the Baseline Scenario

This section compares the baseline scenario with the macroeconomic outcomes

under the optimal joint fiscal and monetary policy plan. The policymaker operates

under commitment and sets the nominal interest rate it and the tax rates τ̃ bt and

τ̃ st to minimize the welfare-based loss function (2) derived in Section 3.1, subject

to the zero lower bound (it ≥ 0). In addition, the solution must be such that

borrowers respect the constraint ℓt ≤ θt.

Figure 4 shows the results of the optimal policy simulation. The solid black lines

show the baseline scenario while the dashed red lines show the optimal commitment

policy. Optimal policy manages to reduce the severity of the recession by about a

quarter and its duration by one year. During this period, inflation remains roughly

stable. Its lowest point is only about 25 basis points below target. The marginal

utility gap turns from positive to negative at the time of the negative shock. Thus,

optimal policy transfers consumption from savers to borrowers when the recession

starts. The fall of the marginal utility gap limits the fall of the equilibrium real

interest rate, which simplifies the job of monetary policy in stabilizing aggregate

demand.

The policymaker achieves this outcome with a combination of a commitment to

keep the nominal interest rates at zero for longer than in the baseline scenario and

more generous and persistent fiscal transfers. In particular, the nominal interest

rate remains at zero for three additional quarters relative to the baseline, while the
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Figure 4: Optimal commitment policy against the baseline scenario.
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Note: The solid black lines correspond to the output gap (top-left panel), year-over-year inflation (top-center

panel), the marginal utility gap (top-right panel), the nominal interest rate (bottom-left panel), the equilibrium

real interest rate (bottom-center panel) and transfers to borrowers (bottom-right panel) in the baseline scenario.

The dashed red lines are the same variables under the optimal commitment (joint fiscal and monetary) policy.

transfers to borrowers are bigger on impact and stay in place for longer, although

declining over time.

As discussed in the previous section, the model suggests that transfers in the

CARES Act were not sufficient to fully offset the tightening of financial condi-

tions so that the borrowing constraint becomes binding and the marginal utility

gap spikes. Conversely, the transfers under optimal policy relax the borrowing

constraint so that the marginal utility gap actually falls.

When markup shocks start exerting upward pressures on inflation, the optimal

policy plan is already in the process of reducing transfers, in sharp contrast with

the second wave in the American Rescue Plan Act. Therefore, the profile of fiscal
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policy observed in practice appears highly suboptimal when observed through the

lens of the model.

Perhaps the most striking feature of the optimal policy plan is the limited

increase in inflation compared to the baseline at the expenses of a double-dip

recession. Under optimal policy, year-over-year inflation peaks at 3.4% in 2021Q2

and is back to target by the end of 2022, while in the baseline scenario the increase

continues for another year to reach 5.4% and inflation remains well above target

into 2024. The commitment to increase interest rates sharply after the liftoff plays

a key role in stabilizing inflation. While the extreme rise in interest rates largely

reflects the stylized formulation of the model, the experiment powerfully illustrates

the tension between the commitment to keep the interest at zero during a deep,

albeit short-lived, recession and the need for an aggressive tightening when large

and persistent tradeoff-inducing shocks materialize.

4.3.2 Optimal Commitment Policy with an Ad-Hoc Loss Function

Under the optimal commitment policy, the contractionary fiscal and monetary

stance after the end of the most acute phase of the pandemic pushes the economy

in a prolonged slump, which represents the unavoidable cost of lower inflation and

a less unequal distribution of consumption than in the baseline scenario. Key

to this result is the disproportionate weight that the welfare-based loss function

attaches to the volatility of inflation relative to the other variables.21

Figure 5 compares the baseline scenario with the fully optimal joint fiscal and

monetary policy plan and with the macroeconomic outcomes when the policymaker

seeks to minimize the present discounted value of the modified per-period loss

function

L̃t = −(x2t + π2
t + ω2

t ).

Differently from its model-consistent counterpart, this formulation arbitrarily as-

signs the same relative weight to the stabilization of the output gap, inflation and

the marginal utility gap. The objective of this exercise is not to argue that, in

21Under our calibration, the weight on inflation in the loss function is more than two and
three orders of magnitude bigger than that on the output gap and the marginal utility gap,
respectively.
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Figure 5: Optimal commitment policy with an ad-hoc loss function.
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Note: The solid black lines correspond to the output gap (top-left panel), year-over-year inflation (top-right

panel), the marginal utility gap (bottom-left panel) and the nominal interest rate (bottom-right panel) in the

baseline scenario. The dashed red and dashed-dotted blue lines are the same variables under the optimal com-

mitment (joint fiscal and monetary) policy with the model-based and ad-hoc loss function, respectively.

practice, policymakers weigthed real activity, inflation and distributional concerns

equally. Rather, we aim to provide an illustrative example of how macroeconomic

outcomes would change in a simple and transparent alternative.

With equally weighted targets, the pandemic would have caused a smaller

recession (dashed-dotted blue line, top-left panel) than the one the US experienced

in 2020 by more than a half, thus even less severe than under optimal policy with

the model-consistent loss function (dashed red line). In addition, output would

have been back to trend by 2020Q3 and experienced a long period of relative

stability afterwards. The volatility of the marginal utility gap would have also

been significantly smaller (top-right panel), not only than in the baseline scenario
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(solid black line) but also than under optimal policy with the model-consistent

loss function.

The key difference with optimal policy under the model-based welfare function

concerns the dynamics of inflation (top-center panel). With equal weights on

the welfare targets, inflation would have first fallen more at the early stages of

the pandemic and then been significantly higher than in practice, exceeding 8

percentage points in early 2022. Thus, its peak would have been more than twice

as much than in the case of optimal policy with the model-consistent loss function.

The nominal interest rate (bottom-left panel) would have been at zero for only one

additional quarter compared to the baseline. Its maximum level would have still

been very high, as with the model-consistent loss function, but a policymaker

that attaches equal weight to the output gap, inflation and the marginal utility

gap would have hiked more progressively over the course of a year as opposed to

abruptly in one quarter.

The profile of fiscal transfers (bottom-right panel) is not very different between

the two optimal commitment cases, especially during the recession. If anything,

transfers are less generous during the boom, highlighting that the monetary policy

stance is indeed responsible for the different macroeconomic outcomes. Further-

more, the similarity of the fiscal stance across the two optimal policy configurations

also reinforces the earlier point about the size and time profile of the transfers under

optimal policy and in practice, with the first round not being large and persistent

enough and the second not being necessary.

4.3.3 Interest Rate Smoothing

The other defining feature of the optimal commitment policy, besides the relative

volatility of inflation and the output gap, is the sharp rise of the policy rate after

the monetary stimulus ends. In practice, such an increase may be unrealistic given

the potential consequences on financial market stability, which the model does not

take into account.

In order to assess the robustness of the optimal policy message to this lim-

itation of the model, we consider another modification of the loss function, in

which the policymaker also penalizes changes in interest rates. Specifically, in this
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Figure 6: Optimal commitment policy with interest rate smoothing.
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Note: The solid black lines correspond to the output gap (top-left panel), year-over-year inflation (top-right

panel), the marginal utility gap (bottom-left panel) and the nominal interest rate (bottom-right panel) in the

baseline scenario. The dashed red and green lines with circles are the same variables under the optimal commit-

ment (joint fiscal and monetary) policy with the model-based loss function and a loss function with interest rate

smoothing, respectively.

configuration, the per-period loss function becomes

Lt = −[x2t + λππ
2
t + λωω

2
t + λi(it − it−1)], (14)

where λπ and λω correspond to the model-based welfare weights.

Figure 6 compares the baseline scenario with the fully optimal joint fiscal and

monetary policy plan and with the macroeconomic outcomes when the policymaker

seeks to minimize the present discounted value of (14). In the simulation, we set

λi = 0.1×λπ, which is within the range of values considered in Woodford (2003b).
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The overarching message of this exercise is that the presence of a motive for

smoothing interest rates in the loss function does not significantly alter the evo-

lution of the output gap and inflation during the recession and the subsequent

energy crisis relative to their path under the fully optimal joint fiscal and mone-

tary policy plan. The exact deployment of fiscal transfers after the pandemic is

slightly different, yet their overall profile is also broadly similar in the two cases.

The key difference in the two optimal policy configurations concerns the nom-

inal interest rate. Both at the onset of the recession and upon exiting the lower

bound, the path for the nominal interest rate with a motive for smoothing is much

closer to the baseline than under the fully optimal plan. When the policymaker

seeks to minimize the present discounted value of (14), the duration of the ZLB

becomes the same as in the data and the increases during the first year after the

liftoff are also similar. Only starting in 2023 the two begin to diverge, with the in-

terest rate under optimal policy reaching 10 percentage points even in the presence

of smoothing. Therefore, the conclusion that interest rate should have increased

more significantly remains valid even in the case of smoothing, although the overall

profile of the interest rate is closer to the one observed in practice.

5 Conclusion

This paper has studied the joint optimal fiscal and monetary policy stabilization

plan in response to large macroeconomic shocks. Our framework allows for the

possibility of occasionally binding constraints on the nominal interest rate and on

households’ borrowing.

We show analytically that, aside from the lower bound on the nominal interest

rate, the monetary policy tradeoff remains unchanged compared to the baseline

model. The key policy objective for the fiscal authority is to engineer transfers that

can relax the borrowing constraint and thus mitigate the inequality in consumption

between borrowers and savers. Once the borrowing constraint goes slack, however,

transfers cease to be effective and fiscal policy loses its bite.

Our simulations suggest that a more aggressive and persistent fiscal response

during the Covid-19 recession, combined with a longer period of monetary ac-

commodation, would have significantly reduced the severity and duration of the
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downturn. In order to avoid the inflationary pressures of the post-pandemic pe-

riod, the optimal policy plan requires an extremely aggressive tightening upon

exiting the zero bound that causes a prolonged slump in economic activity. An

experiment with an ad-hoc loss function illustrates how the relative weights placed

on inflation and the output gap drive the tradeoff between those two variables.

On the fiscal front, the sequence of transfers observed in practice appear to be

highly suboptimal. Through the lens of the model, the first deployment should

have been significantly more generous and persistent to mitigate the financial head-

winds, while the second deployment looks unnecessary.

Overall, our findings highlight the critical role of both monetary and fiscal

policies in mitigating economic downturns and stabilizing inflation dynamics. Our

framework delivers a stark separation result. Monetary policy should focus on

managing the aggregate output-inflation tradeoff while fiscal policy should target

distributional inefficiencies. Yet, the two policy realms are not in a complete vac-

uum, since the inequality between borrowers and savers affects the dynamics of the

equilibrium real interest rate, which represents a key object for aggregate demand

management. Introducing additional elements to allow for a richer interaction

between fiscal and monetary policy represents an exciting avenues for research

to enhance our understanding of the policy tradeoffs involved in managing large

economic shocks.

34



References

Andres, J., O. Arce, and C. Thomas (2013). Banking Competition, Collateral

Constraints, and Optimal Monetary Policy. Journal of Money, Credit and Bank-

ing 45, 87–125.

Barro, R. and F. Bianchi (2025). Fiscal Influences on Inflation in OECD Countries,

2020-2023. NBER Working Paper 31838.

Benigno, P. and G. Eggertsson (2023). It’s Baaack: The Surge in Inflation in the

2020s and the Return of the Non-Linear Phillips Curve. NBER Working Paper

31197.

Benigno, P., G. Eggertsson, and F. Romei (2020). Dynamic Debt Deleveraging and

Optimal Monetary Policy. American Economic Journal: Macroeconomics 12,

310–350.

Benigno, P. and M. Woodford (2004, September). Optimal Monetary and Fis-

cal Policy: A Linear-Quadratic Approach. In NBER Macroeconomics Annual

2003, Volume 18, NBER Chapters, pp. 271–364. National Bureau of Economic

Research, Inc.

Bernanke, B. and O. Blanchard (2025). What Caused the U.S. Pandemic-Era

Inflation? American Economic Journal: Macroeconomics Forthcoming.

Bianchi, F., R. Faccini, and L. Melosi (2023). A Fiscal Theory of Persistent

Inflation. Quarterly Journal of Economics 138, 2127–2179.

Bilbiie, F., T. Monacelli, and R. Perotti (2020). Stabilization vs. Redistribution:

the Optimal Monetary-Fiscal Mix. CEPR Discussion Papers 15199.

Bureau of Economic Analysis (2021). How Are Federal Economic Impact Payments

to Support Individuals During the COVID-19 Pandemic Recorded in the NIPAs?

Calvo, G. (1983). Staggered Prices in a Utility-Maximizing Framework. Journal

of Monetary Economics 12, 383–398.

35



Chari, V., L. Christiano, and P. Kehoe (1991). Optimal Fiscal and Monetary

Policy: Some Recent Results. Journal of Money, Credit and Banking 23, 519–

539.

Chetty, R., A. Guren, D. Manoli, and A. Weber (2011). Are Micro and Macro

Labor Supply Elasticities Consistent? A Review of Evidence on the Intensive

and Extensive Margins. American Economic Review 101, 471–475.
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